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15.4 Support for Femto ABS
15.4.1 General Description
A Femto ABS is an ABS with low transmit power, typically installed by a subscriber in the home or SOHO to provide the access to closed or open group of users as configured by the subscriber and/or the access pro​vider. A Femto ABS is typically connected to the service provider's network via a broadband connection. 
Femto ABSs operate in licensed spectrum and may use the same or different frequency as macro-cells. Their coverage may overlap with a macro ABS.
Femto ABS is intended to serve public users like an Open Subscriber Group (OSG), or to serve a Closed Subscriber Group (CSG), that is a set of subscribers authorized by the Femto ABS owner or the network ser​vice provider. CSG can be modified by the service level agreement between the subscriber and the network service provider.
15.4.2 Femto base station subscription types
a) CSG-Closed Femto ABS: A CSG-Closed Femto ABS is accessible only to the AMSs, which are in its CSG, except for emergency services. AMSs which are not the members of the CSG, should not try to access CSG-Closed Femto ABSs.
b) CSG-Open Femto ABS: A CSG-Open Femto ABS is primarily accessible to the MS's that belong to its CSG, while other AMS's, outside CSG, may also access such Femto ABS, and will be served at lower priority. CSG-Open Femto ABS will provide service to such AMSs' as long as the QoS of AMSs in its CSG is not compromised. 
c) OSG (Open Subscriber Group) Femto ABS: An OSG Femto ABS is accessible to any AMS.
15.4.3 Femto ABS State Diagram

A Femto ABS transitions through multiple states during its operation, as illustrated in Figure 493. On Power-On, it enters the Initialization State. In this state, procedures like configuration of radio interface parameters and time/frequency synchronization may be performed. After attachment to service provider's core network, which may include synchronization to the Macro ABS, it enters the Operational State. In the Operational State, if the Femto ABS becomes unattached to the service providers network or if it fails to meet operational requirements (may include failed synchronization), it reverts to the Initialization State.
In the Operational State, normal and low-duty operation modes are supported. In low-duty mode, the Femto ABS reduces radio interface activity in order to reduce interference to neighbor cells. In the low duty mode, the Femto ABS will alternate between available and unavailable interval (i.e., low-duty operation cycle). A further functional description of low-duty operation mode of Femto ABS can be found in 15.4.10.
An AMS shall connect to a Femto ABS only in its Operational State.
[image: image1.emf]
Figure 493—Functional overview of Femto ABS states and operational modes
15.4.4 PHY and MAC level identifier

Femto ABSs are distinguished from Macro ABSs by the use of different SA-Preambles sequences in order to enable early distinction of Femto from the Macro which helps the AMS to avoid unnecessary network (re)entry and handovers to/from a Femto ABS.

Further distinction among the various types of Femto ABSs happens at the MAC level. 
A large number of Femto ABSs could belong to a same CSG entity, which have the same group of autho​rized AMSs. In order to shorten the list of allowable Femto ABSs stored in the AMS and to ease the man​agement of subscriber groups, a common CSG Identity (CSGID) may be broadcasted by the Femto ABSs which are part of the same CSG entity.
15.4.4.1 PHY level cell identifier

The indication of a Femto ABS and its type, whether it is CSG-Closed/CSG-Open/Open is in the SA-Pream​ble (see 15.3.6.1.2) by partitioning the preamble space. This partitioning information is broadcasted in the extended system information. information or SFH of the Femto ABS.
15.4.4.2 MAC level identifier

If the CSGID is transmitted, it shall be indicated in the S-SFH. 
The CSG-Closed and CSG-Open Femto ABS may broadcast the CSGID in S-SFH SP2 IE. The Open Femto ABS may not broadcast the CSGID or may broadcast 0x0 as the CSGID.

This CSGID can be used as the accessibility check for the CSG Femto ABSs. The CSGID is a 24 bit value. The CSG-Closed Femto ABS which are not belonging to any CSG shall transmit 0x0 as CSGID or shall not transmit CSGID.

When the CSG femto ABS transmits 0x0 in its CSGID field, the authorized AMSs shall ignore the CSGID.
Femto ABS S-SFH SP2 IE uses 24-bit CRC, which is scrambled with 24-bit CSG ID. 

15.4.4.3 CSG whitelist

The CSG whitelist is a list of allowed Femto ABSs based on BS IDs and/or CSG IDs. This may be provided to the AMS by the Femto service provider through the network using messaging that is outside the scope of this standard.
If the AMS receives 0x0 as CSGID from the authorized femto ABS, the AMS shall maintain the femto ABS in the whitelist only with the BS ID.
Besides the CSGID, the MS may include other information in its whitelist which may enhance the power savings of the MS for future detection of the corresponding Femto ABS. This is only from MS implementation perspective and hence is outside the scope of standard. 
15.4.5 Femto ABS Initialization

15.4.5.1 Femto ABS attachment to the Macro ABS and Core Network 

The Femto ABS shall perform Femto ABS initialization procedures to register itself to the network. For a Femto ABS that uses air interface connection with the overlapped Macro ABS for exchanging control mes​sages, the Femto ABS shall perform Femto ABS initialization procedures to register itself to the network and overlaid Macro ABS and obtain direct wireless link configuration information.
The Femto ABS initialization procedure may be divided into the following phases:

a) Scan for DL channel and establish DL synchronization with the Macro ABS

i) Perform the overlaid Macro ABS selection (May be omitted if the overlaid Macro ABS was pre-configured)

b)Obtain UL parameters
c)Perform ranging
d)Negotiate basic capabilities
eb)Authorize Femto ABS and perform key exchange
fc)Perform registration
g)Set up connections with Macro ABS (Basic and management service flows only)
he)Obtain initial neighbor list 
if)Perform neighbor measurement and report
jg)Obtain and configure Femto ABS air interfaces operation parameters
Phases a), ai), c), g) and if) are performed over the air interface with Macro ABS in downlink. Other phases are performed over the backhaul connection.

15.4.5.2 Femto ABS de-attachment to the Macro ABS and Core Network 

The Femto ABS de-registration procedure is performed through the backhaul network.
In the case of power down of Femto ABS, the Femto ABS sends may send out-of-service information to the subordi​nated MSs to prevent MSs entry or reentry from other cells. Before powering down or changing to the ini​tialization state, the Femto ABS may request the subordinated MSs to perform handover to neighbor cell if required. When the backhaul link of the Femto ABS is down or the connection with the service provider net​work is lost for a configurable pre-defined time, the Femto ABS shall disable air interface  may set the cell bar indicator to prevent MSs entering it and may store static user information. The user information may help MS, trying to call back to the Femto ABS, to perform optimized network reentry when the backhaul link is restored.

15.4.6 Network Synchronization for Femto ABS

A Femto ABS should be synchronized with the overlay Macro ABS network. The network synchronization may be achieved by Femto ABS scanning the A-Preamble transmitted by the Macro ABSs. If the Femto ABS can successfully detect the Macro ABS A-Preamble, it shall synchronize its downlink transmission with the received A-Preamble signal from Macro ABSs. The A-Preamble scanning for Femto ABS network synchronization may be performed before Femto ABS activation or during the normal operation by low duty mode. The Femto ABS may also obtain network synchronization from GPS or backhaul network (e.g. IEEE 1588).
15.4.7 Network Entry

15.4.7.1 Femto ABS detection, identification and selection

The AMS shall follow the procedures specified in 15.3.910.1 (AMS synchronization) and 15.3.10.2 (AMS obtaining DL/UL parameters) when it tries to make cell selection.
The AMS detects the Femto ABS using the PHY identifier (see section 15.4.4.1). 
The AMS identifies the Femto ABS using the MAC identifier (ex. BSID, CSGID).
When a CSG white list is maintained at an AMS, it should select the Femto ABSs according to the white list.
The AMS selects the target Femto ABS for network entry based on the subscription types of the Femto ABS and the membership to the relevant subscribers groups or accessibility to the service providers network (ex: Cell bar). 
15.4.7.2 Femto ABS Access Restrictions

AMS shall not attempt to access or initiate handover to a CSG-closed femto ABS, if such an AMS is not included in the Femto ABS CSG, except in case of emergency call or manual Femto BS selection.
15.4.7.3 Ranging

15.4.7.3.1 Ranging Channel Configuration

Synchronized ranging channel is used for initial ranging, handover ranging and periodic ranging of a femto cell. BW REQ is done in exactly the same manner as in a regular Macro cell. 

The further procedures of network entry remain same as for the macrocell.

When the AMS, transmitted RNG-REQ, is not acceptable to a Femto ABS, the Femto ABS may response with RNG-RSP with the FA or BS ID of Macro cell/OSG femto cell to forward the AMS to the acceptable cell
AMS may request the ABS to mitigate the interference by sending an AAI_RNG-REQ message with Ranging Purpose Indication Bit#5 set as ‘1’, together with AMS ID and information for authentication. Having received this ranging request message, the CSG-closed Femto ABS may authenticate the AMS request and mitigate the interference. 

15.4.8 Handover (HO)

The handover process of an AMS between a Femto ABS and a Macro ABS or between two Femto ABSs will follow the same procedure as described in section 15.2.67 with the exception of procedures described in this section. For Femto ABSs that support the Legacy MSs they shall follow the same procedure as described in section 6.3.21 for WirelessMAN-OFDMA Reference System.

15.4.8.1 Network Topology Acquisition
An AMS may maintain information about the authorized Femto ABSs which helps it to trigger the search for these Femto ABSs depending on the proximity of the MS to the Femto ABS as illustrated in section 15.4.4.3.
The macro BS may inform the FA(s) used by femto ABSs in AAI NBR-ADV. In addition; the macro BS may broadcast system information of OSG or CSG-Open Femto ABSs in AAI_NBR-ADV message.
If an AMS needs to obtain system information of neighbor Femto ABSs, it may send the AAI_NBR-REQ message with the BSIDs of Femto ABSs. Upon request from the AMS, the ABS may unicast system information of Femto ABSs in AAI NBR-ADV message in order to facilitate MSs scanning for this kind of Femtocell BSs. 
15.4.8.2 AMS scanning of neighbor Femto ABSs
For neighbor Femto ABSs, the AMS may perform the scanning procedure as per section 15.2.7.1.2 (AMS scanning of neighbor ABSs). The AMS may obtain PHY level identifiers of physically suitable neighbor Femto ABSs as targets for HO by detection and measurement of SA-Preambles.

If any MAC level identifier corresponding to detected PHY level identifier is not available, then the AMS may perform additional scanning procedure for MAC level identification by detection of S-SFH. 
The serving ABS shall guarantee that the values of S-SFH IEs do not change during the granted scanning interval. Thus, outside of the scanning interval when SFH information of the current superframe is not available due to scanning, the AMS can use the cached SFH information to exchange traffic with the serving ABS. 
For the AMS which is not capable of accessing both serving and target cells simultaneously, when any value of S-SFH of the serving ABS is scheduled to change, the serving ABS shall adjust scanning pattern such that the AMS does not perform scanning to detect SFH of the target ABS while the serving ABS is updating S-SFH information.

Detailed Trigger conditions for Femto ABSs are TBD.

15.4.8.3 HO Decision
The AMS may prioritize the accessible Femto ABSs over the macro ABSs even if the received signal level of the Femto ABS is lower than the received signal level of the macrocell. This is done by defining different HO trigger conditions (TBD) between macro ABS-to-macro ABS and macro ABS-to-femto ABS. This is to ensure that AMS preferably is under an authorized Femto ABS in order to gain higher data rate, lower transmit power and freeing macro ABS resources for increasing macrocell capacity besides other factors like cost etc.
After the decision to HO has been made to a Femto ABS, normal HO procedures as in macrocell to macrocell HO follow as described in section 15.2.7 apply. 
At the time of handover preparation, the system information of a target accessible Femto ABS may be unicast or multicast to the AMS upon AMS request/network trigger or obtained by the AMS monitoring the Femto ABS, or based on the cached information of the AMS.

15.4.8.1 HO from Macro ABS to Femto ABS

15.4.8.2 HO from Femto ABS to Macro ABS or other Femto ABS

15.4.9 1Idle Mode
The OSG and CSG-Open Femtocell BSs operate like macro BSs in Idle mode.

The cell reselection is prioritized towards the Femtocell as described in section 15.4.8.3
A CSG-Closed Femtocell BS may broadcast the paging messages that are related to their subscribed AMSs only.

Idle mode entry/exit procedures for an MS entering Idle mode in a Femtocell are same as Idle mode entry/exit procedures under a macrocell.

Femtocell in low duty mode pages AMS in its available interval. If the paging offset decided by the PC in which a Femtocell in low duty mode belongs to does not match its available interval, Femtocell uses the beginning of the immediately next available interval to start the paging interval so that the paging message is sent in its available interval. The MS as well follows the same adjustment to align the paging offset with the available interval of the Femtocell BS. An available interval of Femto ABS can extend the interval length if the length of the AI is smaller than the one of the paging interval, so that the available interval contains the paging interval of femto BS.  

15.4.10 Low-duty Operation Mode

15.4.10.1 General description

Besides the normal operation mode, Femtocell BSs may support low-duty operation mode, in order to reduce interference to neighbor cells. The low-duty operation mode consists of available intervals (AI) and unavailable intervals (UAI). During an available interval, the Femtocell BS may become active on the air interface for synchronization and signaling purposes such as paging, ranging or for data traffic transmission opportu​nities for the MSs. 
During an unavailable interval, it does not transmit on the air interface. Unavailable interval may be used for synchronization with the overlay macro BS or measuring the interference from neighbor cells. The Femto​cell BS may enter low-duty operation mode either if all MSs attached to the Femtocell BS are in idle or sleep mode, or if no MS is in the service range of the Femtocell BS at all.
15.4.10.2 Low Duty Mode Patterns

A Low Duty Mode pattern is defined as a combination of AI and UAI which are in units of superframe. The start of the pattern is denoted by Start Offset. Several such patterns can be defined by the network. The collection of all such patterns in the network is referred to as the table of patterns indexed such that the pattern with least (AI+UAI) has the lowest index. The patterns are defined such that the (AI+UAI) of a pattern is multiplicative of the AI+UAI of the pattern of the preceding index. 
For example, the AI of smallest cycle (AI+UAI) pattern is AI0 and UAI is UAI0. Then the next pattern (with larger cycle) is defined as AI1 and UAI1 where AI1 = AI0 and UAI1 = {(AI0 + UAI0)*MultiplicativeFactor – AI0}. Further higher cycle patterns are defined similarly. The number of patterns is given by NumberOfPatterns.
The macrocell BS/femtocell BS shall either broadcast or unicast upon MS request or pre-provision during initial network entry, the information of all the defined patterns.

Specific pattern for a femtocell may be decided by the operator or by SON.
A new TLV is defined for the purpose of providing the information of all the patterns to the MS as LDMPatternTableTLV.

	Syntax
	Size (bit)
	Notes

	LDMPatternTableTLV {
	
	

	     LengthOfAI
	4
	AI remains fix and UAI is varied in multiplicative fashion for subsequent patterns

	      LengthOfLowestPatternIndexUAI
	4
	

	MultiplicativeFactor
	4
	

	    NumberOfPatterns
	4
	

	}
	
	


The LDMPatternTableTLV can be broadcasted in the AAI_NBR-ADV messages or can be unicast in the AAI_SCN-RSP when requested by the MS or it can be pre-provisioned by the network.

In order to have optimal search of the femtocells the AIs for patterns on different FAs should be non-overlapping. This shall be achieved by staggering the Start Offset of the patterns with respect to the FA. This is implicitly determined by the equation


SFN mod (AI+UAI) == (FAindex * AI) 
Where, SFN is the Superframe number of the macro cell or femtocell from which the MS obtained the pattern information. This SFN denotes the Start Offset of the pattern.
FAindex is known from the AAI_NBR-ADV message.
The MS may request the macrocell BS/femtocell BS for the pattern index information of specific femtocells in AAI_NBR-REQ/AAI_SCN-REQ message. The macrocell BS/femtocell BS may provide the index of the pattern for the requested femtocell BSs in the unicasted AAI_NBR-ADV/AAI_SCN-RSP message.

Further the macrocell BS/femtocell BS may provide via broadcast (in AAI_NBR-ADV) or unicast (in AAI_SCN-RSP/ AAI_NBR-ADV) the indexes of the lowest and highest periodicity (AI+UAI) in the vicinity of the MS or may provide only the index of the lowest periodicity pattern in the vicinity of the MS.
A new TLV is defined for the purpose of the MS requesting specific Femtocells pattern index information as LDMPatternInfoReqTLV

A reserved value of 0xF for the PatternIndex indicates that pattern information is not available.
	Syntax
	Size (bit)
	Notes

	LDMPatternInfoReqTLV {
	
	

	      NumberOfFemtocells
	TBD
	

	      For(j=0;    j<NumberOfFemtocells; j++) {
	
	

	FemtocellIDType
	1
	0: BSID

1: CSGID

	FemtocellID
	24
	LSBs of BSID or full CSGID

	  }
	
	

	}
	
	


The LDMPatternInfoReqTLV can be embedded in AAI_NBR-REQ/AAI_SCN-REQ message.
A new TLV is defined for the purpose of providing the information of the patterns in use to the MS as LDMPatternInfoTLV.
	Syntax
	Size (bit)
	Notes

	LDMPatternInfoTLV 

{
	
	

	Mode
	2
	

	If (Mode == 0x00)
{

	
	

	NumberOfFemtocells
	TBD
	As per last LDMPatternInfoReqTLV sent by MS

	For (j =0; j<NumberOfFemtocells; j++)

{
	
	

	if(FemtocellIDType == 0)
	
	In the same order as per the last LDMPatternInfoReqTLV sent by MS

	PatternIndex
	4
	A reserved value of 0xF indicates that pattern information is not available

	Else {
	
	

	NumberOfPatternIndexes
	4
	Different Femtocells in the same CSG may have different patterns.

	For(i=0; i< NumberOfPatternIndexes; i++) {
	
	

	PatternIndex
	4
	

	}
	
	

	}
	
	

	}
	
	

	Else if (Mode == 0x01)
{
	
	

	LowestPatternIndex
	4
	

	HighestPatternIndex
	4
	

	}
	
	

	Else if (Mode == 0x10)
{
	
	

	LowestPatternIndex
	4
	

	}
	
	

	}
	
	


The LDMPatternInfoTLV can be embedded in AAI_NBR_ADV (broadcasted if the Mode is 0x10, unicasted if Mode is 0x00) and in AAI_SCN_RSP messages.
15.4.11 Interference Avoidance and Interference Mitigation

An MS may be requested by its serving macro ABS or Femto ABS to report the signal strength measurement of neighbor BSs, including macro and/or Femto BSs. The reported information can be used by the serving ABS to coordinate with its neighbor BSs to mitigate the interference at the MSs. 
Large interference from an inaccessible Femto ABS may trigger a nearby MS to report the interference to the serving ABS using AAI_IM-REQ, and the report information should include system information of the inaccessible Femto ABS (e.g., BS_ID of the Femto ABS). If it is not connected with the ABS yet, the AMS may send AAI_IM-REQ to the ABS before or after the authentication phase so that the ABS may negotiate with an interfering Femto ABS to mitigate the interference.
The serving ABS and/or the network may request the interfering Femto ABS to mitigate the interference by reducing transmission power, and/or blocking some resource region.
Large interference from an inaccessible Femtocell may saturate or block the MS radio receiver, such that it will not able to maintain the communication with the serving BS. If an AMS is seriously interfered by a neighbor CSG-closed Femtocell ABS and cannot get any service from the network, the MS may request the ABS to mitigate the interference by sending an AAI_RNG-REQ message with Ranging Purpose Indication Bit#5 set as ‘1’, together with AMS ID and information for authentication. Having received this ranging request message, the CSG-closed Femto ABS may authenticate the AMS request and mitigate the interference. 

In order to enable the interference avoidance or mitigation schemes, the Femto ABS shall be capable to scan the signals transmitted from neighbor ABSs. 
The interference between Femto and/or macro can be mitigated by static or semi-static radio resource reser​vation and resource sharing using FDM and/or TDM manner and/or DL power control. In the case of resource adjustment of Femto ABS which may affect some ABS that are originally connected with the Femto ABS, the Femto ABS may send resource-adjustment information to the subordi​nated AMSs to prevent MSs from out of service. Before executing resource adjustment, the Femto ABS may request the subordinated AMSs to perform handover to neighbor cell if required.  The Femto ABS should finish HO initiation and HO preparation phases before it does resource adjustment. The femto ABS may store static user information of its AMS who hands over to other ABS because of resource adjustment for interference mitigation. The user information may help MS, trying to call back to the Femto ABS, to perform optimized network reentry when the resource for interference mitigation is restored.
The operation of resource reservation shall not contradict with the FFR operation defined in 20.1. Femto ABSs shall also uti​lize FFR partitions in the DL and UL using the same signaling and procedures as used by the macro ABSs. FFR partitions used by the femto ABSs may be different in terms of size, subchannel assignment, and trans​mit power level than those used on macro ABSs. One or more FFR partitions may be used as the radio resource region where Femto ABSs are not allowed to transmit. The blocked region size may increase (resp. decrease) if the number of AMSs interfered by Femto ABS becomes larger (resp. smaller). A Femto ABS may detect and reserve the resources autonomously, or in cooperation with the overlay macro ABS.
CSG-open Femto ABS, and open Femto ABS, use the same transmission timing for SFH as macro ABS.

In order to reduce interference on the control signaling such as SFH and essential control signaling of Femto and/or macro ABSs, different resources block arrangements may be used among Femto and/or macro ABSs for transmitting control signaling. The AMS can derive the resource block arrangements for control signal​ing based on A-Preamble.

Femto ABSs shall use different OFDMA symbols for SFH in order to reduce interference among Femto and/or macro ABSs. The SFH of Femto ABSs is located in the first/second frames after PA-Preamble, while all PA-Preambles of Femto and Macro ABSs are aligned in the time domain. Figure F2 shows the SFH loca​tions of Femto and Macro ABSs.
[image: image2.emf]
Figure 494—The SFH location of Femto ABSs
A Femto ABS may select the carrier frequency to avoid the mutual interference between macro/micro and Femto ABSes or among Femto ABSes based on the measurement result of surrounding reception power. 
Femto ABS can measure the signal strength for the carrier frequency of the neighbor macro/micro/femto cells. In addition, the Femto ABS can receive A-Preamble from the neighbor macro/micro/femto cells and obtain information on cell type. The Femto ABS may select the carrier frequency based on the measurement result on signal strength and the information on cell type. 
AAI_IM-REQ

The AMS sends the AAI_IM-REQ MAC management message in initial network entry or during normal operation in order to request the ABS to resolve the interfering issue by coordinating with the interfering CSG-closed femto ABS. 
The AAI_IM-REQ message includes the following information:
MSID and information for authentication

These information are included only if the AMS has not been authenticated yet. It shall not be included when the AMS has already completed authentication before.
Num_BS

Number of interfering CSG-closed Femto BS in the report, which are using full 48-bit BSID. For each interfering ABS, the set of information reported includes BSID, Report metric and the corresponding fields.
 BS ID

This is the BS ID of the interfering CSG-closed Femto ABS.

Report metric

Bitmap indicator of the reported interference signal strength. For each bit location, a value of 0 indicates the metric is not included, while a value of '1' indicates the metric is included in the message. The bitmap interpretation for the metrics shall be:

Bit 0: BS CINR mean

Bit 1: BS RSSI mean

Bit 2: Relative delay

Bit 3: BS RTD

Bits 4-5: Reserved; shall be set to zero
BS CINR mean

The BS CINR Mean parameter indicates the CINR measured by the AMS from the interfering CSG-closed Femto ABS. The value shall be interpreted as a signed byte with units of 0.5 dB. The measurement shall be per​formed on the subcarriers of the frame preamble that are active in the serving ABS's segment and averaged over the measurement period.
BS RSSI mean

The BS RSSI Mean parameter indicates the Received Signal Strength measured by the AMS from the interfering CSG-closed Femto ABS. The value shall be interpreted as an unsigned byte with units of 0.25 dB, e.g., 0x00 is interpreted as -103.75 dBm. An MS shall be able to report values in the range -103.75 dBm to -40 dBm. The measurement shall be performed on the frame preamble and averaged over the measure​ment period.

Relative delay

This parameter indicates the delay of neighbor DL signals relative to the serving BS, as measured by the MS for the particular BS. The value shall be interpreted as a signed integer in units of samples.
BS RTD

The BS RTD parameter indicates the round trip delay (RTD) measured by the AMS from the serv​ing ABS. RTD can be given by the latest time advance taken by MS. The value shall be interpreted as an unsigned byte with units of 1/Fs.

AAI_IM-RSP

The ABS sends the AAI_IM-RSP MAC management message in response to the AAI_IM-REQ in which case only Action code filed is included. The ABS could also send AAI_IM-RSP after negotiating with the interfering ABS, in which case more information fields are included. 
Action code

0b00: Accept the request.

0b01: Received but decision pending. AMS may retransmit the request.

0b10: Reject the IM request, maybe because of the negotiation with interfering ABS failed, and the AMS shall not retransmit the request.

0b11: Reserved.

Table 682—parameters for AAI_ RNG-REQ

	Name
	Value
	Usage

	MS_Random
	AMS generates a random number MS_Random which is used for ABS to distinguish AMSs when more than one AMS send AAI_RNG-REQ message at the same time.
	It shall be included when the AMS is attempting network entry without its STID which the ABS assigns

	MAC version 
	Version number of IEEE 802.16 supported by the AMS
	

	Ranging Pur​pose Indication
	The presence of this item in the message indi​cates the following AMS action: 

If Bit#0 is set to 1, in combination with a serv​ing BSID, it indicates that the AMS is currently attempting unprepared HO.

If Bit#1 is set to 1, in combination with a paging controller ID, indicates that the AMS is at​tempting network reentry from idle mode to the ABS.

If Bit#2 is set to 1, it indicates that the AMS is currently attempting prepared HO.

If Bit#3 is set to 1, it indicates that the AMS is initiating the idle mode location update process.

Bit#4: ranging request for emergency call setup. When this bit is set to 1, it indicates AMS action of Emergency Call process.

Bit#5: ranging request for interference mitigation When this bit is set to 1, it indicates the AMS is overwhelmed by this ABS, but cannot access this CSG-closed ABS.

Bit#6-7 : reserved.
	It shall be included when the AMS is attempting to perform reentry, HO, IM, or location update

	Serving BSID
	The BSID of the serving ABS to which the AMS is currently connected (has completed the registration cycle and is in normal operation). The serving BSID shall not be included if the aging timer is timed-out (serving BSID AG​INGTIMER). Inclusion of serving BSID in the AAI_RNG-REQ message signals to the target ABS that the AMS is currently connected to the network through the serving ABS and is in the process of HO network reentry.
	It shall be included when the AMS is attempting to perform HO reentry

	Previous STID
	The STID which the AMS uses in the previous serving ABS.
	It shall be included when the AMS is attempting to perform unprepared HO reentry

	Paging Control​ler ID
	The Paging Controller ID which the AMS cur​rently maintains in idle mode.
	It shall be included when the AMS is attempting to perform reentry or lo​cation update

	Temporary ID
	The temporary ID which the AMS is assigned for idle mode and currently maintains.
	

	Paging Cycle Change
	PAGING_CYCLE requested by the AMS
	It shall be included when the AMS in Idle Mode is attempting to change Paging Cycle during Location Up​date

	Power Down In​dicator
	Indicates the AMS is currently attempting to perform location update due to power down.
	It shall be included when the AMS is attempting to perform location up​date due to power down

	CMAC_KEY_COUNT
	The AMS’s current value of the CMAC_KEY_COUNT, which is used to gener​ate the security keys in the target ABS.
	It shall be included during re-entry, secure Location Update or HO

It shall also be included for IM.

	CMAC Tuple
	If included, the CMAC Tuple shall be the last attribute in the message.
	It shall be included when the AMS is attempting to perform Network Re-Entry from idle mode, Secure Loca​tion Update, or HO, if the AMS has a CMAC tuple necessary to expedite security authentication.

It shall also be included for IM.

	BS RSSI mean


	The BS RSSI Mean parameter indicates the Received Signal Strength measured by the AMS from the interfering CSG-closed Femto ABS. The value shall be interpreted as an unsigned byte with units of 0.25 dB, e.g., 0x00 is interpreted as -103.75 dBm. An MS shall be able to report values in the range -103.75 dBm to -40 dBm. The measurement shall be performed on the frame preamble and averaged over the measure​ment period.


	It shall also be included only for IM.

	MSID and information for authentication


	These information are included only if the AMS has not been authenticated yet. It shall not be included when the AMS has already completed authentication before.
	It shall also be included only for IM.


15.4.12 Power Control

Both uplink and downlink power control should be supported by the Femtocell BSs.
15.4.12.1 Downlink Power Control

The femtocell ABS shall set the maximum downlink transmit power and should take into account building penetration losses.
