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Femto AWD text
Jungje Son, Sungjin Lee, Anshuman Nigam, Ying Li, Baowei Ji, Jaehee Cho, Hyunjeong Kang, Jayheuk Jang, Byungwook Jun, Changyoon Oh, Mihyun Lee, Youngbo Cho 
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1. Introduction
The contribution proposes AWD text for Femto.
-------------------------------  Text Start  --------------------------------------------------- 
[Replace subclause 15.2.17.4.1.1 at line 22 of page 102:]
15.2.21 Support for Femtocell BS 

15.2.21.1 General Description

A Femtocell BS is a BS with low transmit power, typically installed by a subscriber in home or SOHO to provide the access to closed or open group of users as configured by the subscriber and/or the access provider. A Femtocell BS is connected to the service provider’s network via broadband (such as DSL, or cable).  
Femtocell BSs operate in licensed spectrum and may use the same or different frequency as macro-cells. Their coverage may overlap with macro BS.

Femtocell BS is intended to serve public users, or to serve CSG (Closed Subscriber Group) that is a set of subscribers authorized by the Femtocell BS owner or the service provider. CSG can be modified by the service level agreement between the subscriber and the access provider.

A Femtocell BS may belong to one of the following subscriber types.

 • CSG-Closed Femtocell BS: A CSG-Closed Femtocell BS is accessible only to the MSs, which are in its CSG, except for emergency services. MSs which are not the members of the CSG should not try to access CSG-Closed Femtocell BSs.
• CSG-Open Femtocell BS: A CSG-Open Femtocell BS is primarily accessible to the MSs that belong to its CSG, while other MSs, outside CSG, may also access such Femtocell BS, and will be served at lower priority. CSG-Open Femtocell BS will provide service to such MSs as long as the QoS of MSs in its CSG is not compromised. 
• OSG (Open Subscriber Group) Femtocell BS: An OSG Femtocell BS is accessible to any MSs.

CSG Femtocell BS refers to either CSG-Open Femtocell BS or CSG-Closed Femtocell BS.
Home Femtocell BS is a special case of CSG Femtocell BS where the BSID is used as the Femtocell Identifier instead of the CSGID. The Home Femtocell BS is accessible only to the authorized MSs.

15.2.21.2 Femtocell Identifiers

Femtocells are distinguished from Macrocells by the use of SA-Preambles in order to enable early distinction of Femtocells from the Macrocells which helps the MS to avoid unnecessary network (re)entry and handovers to/from a Femtocell BS. The preamble space for SA-Preambles is partitioned for the usage of Macrocells and Femtocells as specified in the section 15.3.6.1.2. This partitioning information is broadcasted in the extended system information of both the Femtocell and Macrocell. 
Further distinction among the various types of Femtocell BSs happens at the MAC level. 

A large number of Femtocells BSs could belong to a same CSG entity, which have the same group of authorized MSs. In order to shorten the list of allowable Femtocell BSs stored in the MS and to ease the management of subscriber groups, a common CSG Identity (CSGID) is broadcasted by the Femtocell BSs which are part of the same CSG entity.

This CSGID can be used as the accessibility check for the CSG Femtocell BSs. The CSGID is a 24 bit value, which is transmitted in S-SFH SP1 IE of a Femtocell BS. The various Femtocell BSs can be allocated CSGID as follows.

The Home Femtocells will not broadcast a CSGID instead it will be identified by the BSID. 

All other CSG Femtocells will broadcast a CSGID.

The S-SFH SP1 IE is the same for macro cell BSs and Femtocell BSs except that an additional 2 bit Femtocell_Type_Indicator field is transmitted in S-SFH SP1 of Femtocell BS. All other fields of the IE are same for macro cell BSs and Femtocell BSs except the 2-bit Femtocell_Type_Indicator field and CRC scrambling in Femtocell BSs.

The 2_bit “Femtocell_Type_Indicator” flag distinguishs the various Femtocell BS types, which is transmitted in S-SFH SP1 IE of a Femtocell BS with definition as follows. 


0x00 –OSG Femtocell BS. 
0x01 – Home Femtocell BS. 

0x10 – CSG-Closed Femtocell BS.  
0x11 – CSG-Open Femtocell BS. 

For CSG-Closed and CSG-Open Femtocells, the BS EIRP field in S-SFH SP1 is 8-bit in length, rather than 16 bits. CSG-Closed and CSG-Open Femtocells use 24-bit CRC for S-SFH SP1. The 24-bit Femtocell CSG ID is scrambled (XOR) with 24-bit CRC for S-SFH SP1.  
The MS maintains a whitelist of allowed Femtocell BSs. Besides the CSGID, the whitelist can contain information which may assist the MS in triggering the scanning of the Femtocell BS for example, the Frequency Allocation of the Femtocell BS, the Femtocell BS location, the BSID(s) of the overlaid macrocell BS, the BSID of the Femtocell BS and the “nickname” of the Femtocell BS. 
The Femtocell BS shall maintain the whitelist of the authorized subscribers. It will use this whitelist to perform the admission control for the MSs. The ABS whitelist may be updated via the backhaul The MS whitelist can be updated over the air. The new message definition for this purpose is TBD. 

15.2.21.3 Femtocell BS cell search
The MS distinguishes the Femtocell BS from Macrocell BS via the partitioning information of the SA-Preambles. The AAI_NBR-ADV message of the overlaid macrocell BS may provide information about the OSG Femtocell BSs though it may not indicate all the OSG Femtocell BSs geographically under the overlaid Macrocell BS. 

Since the AAI_NBR-ADV message does not provides information about the non-OSG Femtocell BSs, it is imperative that in order to conserve MS power, it is preferable that the search for Femtocell BS should be triggered when the MS is in geographical proximity to the Femtocell BS and when the MS is not in high mobility. The MS can use the cached knowledge in its whitelist for triggering the search for Femtocell BSs. 

The MS may request the overlaid Macrocell BS for the information of OSG/ (accessible) CSG Femtocell BSs. A new Message/TLV that needs to be defined for this purpose is TBD.

On finding a Femtocell BS, the MS decodes the type field in S-SFH SP1 IE and correspondingly matches the BSID/CSGID in its whitelist. 

15.2.21.4 Femtocell BS Network Entry
After the Femtocell BS matches to an entry in the MS whitelist and the Femtocell is judged to be the best cell to carry out the network entry, the MS carries out the network entry using the procedure similar to the network entry for a macrocell. 

The non OSG Femtocell BSs needs to employ an additional authorization check for matching the MS to its subscriber whitelist before allowing the further network entry procedure. This check shall be based on the MSID transmitted by the MS in the RNG-REQ message.

15.2.21.5 Handover to/from Femtocell BS
The handover process of an MS between a Femtocell BS and a macro BS or between two Femtocell BSs will follow the same procedure as described in section 15.2.6 with the exception of steps described in this section.  
15.2.21.5.1 Network Topology Acquisition
An MS may maintain information about the authorized Femtocell BSs which helps it to trigger the search for these Femtocells depending on the proximity of the MS to the Femtocell BS as illustrated in section 15.2.x.2

The macro BSs may unicast or broadcast certain information (e.g. Cell ID, carrier frequency etc.) of OSG or CSG-Open Femtocell BSs in AAI_NBR-ADV message in order to facilitate MSs scanning for this kind of Femtocell BSs. 
The serving Femtocell BS may broadcast or unicast the list of neighbor accessible Femtocell BSs and/or macro BSs to the MS in the AAI_NBR-ADV message. 
15.2.21.5.2 AMS scanning of neighbor Femtocell ABSs 

For neighbor femtocell ABSs, the AMS performs the scanning procedure as per section 15.2.5.1.2. The AMS obtains PHY level identifiers of physically suitable neighbor femtocell BSs 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 (e.g., BS ID, CSG ID) by detection of S-SFH SP1 IE. 
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.
15.2.21.5.3 Building of the neighbor cell list

On finding an authorized Femtocell BS, it shall be added to the potential target cell list if its received signal level is higher than the specified threshold and it satisfies the hysteresis criteria. Detailed trigger conditions for femtocell BSs are TBD

This will be in addition to the target cells already specified in the AAI_NBR-ADV.

15.2.21.5.4 HO Decision
The MS is able to prioritize the accessible Femtocell BSs over the macrocell BSs even if the received signal level of the Femtocell BS is lower than the received signal level of the macrocell. This is done by defining different HO trigger conditions between macrocell BS-to-macrocell BS and macrocell BS-to-femtocell BS. This is to ensure that MS preferably is under an authorized Femtocell BS in order to gain higher data rate, lower transmit power and freeing macrocell resources for increasing macrocell capacity besides other factors like cost etc.

After the decision to HO has been made to a Femtocell BS, normal HO procedures as in macrocell to macrocell HO follow as described in section 15.6.2.3.2 onwards. 
At the time of handover preparation, the system information of a target accessible Femtocell BS may be unicast or multicast to the MS upon MS request/network trigger or obtained by the MS monitoring the Femtocell BS, or based on the cached information of the MS.
15.2.21.6 Idle mode
The OSG and CSG-Open Femtocell BSs operate like macro BSs in Idle mode.

When an AMS in Idle mode reselects to a Home Femtocell or CSG-Closed Femtocell which is in a different paging area from the previous macrocell/Femtocell, it does a LU as in macrocell only operation.

When an AMS in Idle mode reselects to a Home Femtocell or CSG-Closed Femtocell which is in the same paging area as the previous macrocell/Femtocell, it performs LU. 

When it exits the Home Femtocell or CSG-Closed Femtocell, the AMS starts a timer CSG_LU_TIMER. On expiry of this timer, if the MS still is outside the Home Femtocell or CSG-Closed Femtocell, it performs LU. The timer is stopped if the AMS reenters the Home Femtocell or CSG-Closed Femtocell before the expiry of the timer.
The cell reselection is prioritized towards the Femtocell as described in section 15.2.x.5.4
A Home Femtocell BS or CSG-Closed Femtocell BS may broadcast the paging messages that are related to their subscribed AMSs.

If the CSG Femtocell BS is operating in Low Duty Cycle Mode when there are Idle mode MSs under it, the procedures of 15.2.x.7 are followed in which the paging offset is aligned with the available interval of the Femtocell.
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.
15.2.21.7 Low Duty operation Mode of Femtocell BS
In the low duty mode, availability intervals (AIs) alternate with unavailability intervals (UAIs). The low duty cycle starts with an available interval. 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 opportunities 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. 

Femtocell FAs are mapped to the low duty mode patterns of starting of the low duty cycle, low duty cycle length, and AI length. Limited low duty patterns are supported. The mapping is a hash function predefined which is TBD. AMS scans Femtocell in the available interval of low duty cycle. AMS may know the low duty pattern of the Femtocell before reselecting to it, from the AAI_NBR-ADV message.

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 a predefined algorithm (TBD) to recalculate the offset so that the paging message is sent in its available interval. The MS as well follows the same algorithm to align the paging offset with the available interval of the Femtocell BS.
The Femtocell 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. The Femtocell BS switches between the low-duty operation mode and the normal operation mode when it receives requests from the overlay macro BS, the core network, or an MS for network entry, HO, or the exit of the sleep mode.
-------------------------------  Text End  ---------------------------------------------------[image: image1.png]
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