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E-MBS Mobility Management in IEEE 802.16m (E-MBS) 

Eunkyung Kim, Jaesun Cha, Juhee Kim, Soojung Jung, Hyun Lee, Kwangjae Lim, Chulsik Yoon 
ETRI
1 Instructions

The draft of IEEE 802.16m System Description Document (SDD)[1] describes the support for Enhanced Multicast Broadcast Service(E-MBS) and Section 13 in SDD describes that an AMS can continue to receive E-MBS data from the ABS in connected state or idle state. 15.3.12.16 in IEEE 802.16m Amendment Draft Standard [2] also describes the operation of idle mode support MBS.

2 E-MBS Mobility Management
The AMS may continue to receive E-MBS transmissions from any ABS that is part of the E-MBS Zone, regardless of the AMS operating state—Connected State, Idle State.
When an AMS moves across the E-MBS zone boundaries and an ABS in another E-MBS zone is transmitting the same E-MBS flows, it can continue to receive E-MBS data from the ABS in Connected State or Idle State.

According to the current SDD[1], when an AMS moves across the E-MBS boundaries, it can continue to receive E-MBS data from the ABS regardless of its operating state. In Connected State, the AMS performs handover procedure for E-MBS. In Idle State, the AMS may transit to Connected State to perform handover or it may initiate E-MBS location update process for the purpose of E-MBS zone transition unless the AMS already has the MSTID mappings in the target E-MBS zone.

However, the current HO procedure and location update procedure are not sufficient for seamless transition from one E-MBS zone to another without any interruption of E-MBS data service and operation.
Therefore, in this contribution, some MAC management messages (i.e., AAI_NBR-ADV, AAI_HO-CMD, AAI_RNG-REQ, and AAI_RNG-RSP) are modified to support the E-MBS HO and E-MBS location update. 

3. Text Proposal for the 802.16m Amendment Draft Standard
Note:

The text in BLACK color: the existing text in the 802.16m Amendment Draft Standard
The text in RED color: the removal of existing 802.16m Amendment Draft Standard Text
The text in BLUE color: the new text added to the 802.16m Amendment Draft Standard Text
[-------------------------------------------------Start of Text Proposal---------------------------------------------------]

[Modify 15.2.6.9 as follows]
15.2.6.9 AAI_HO-CMD 

The S-ABS shall send AAI_HO-CMD to initiate the HO procedure, or to acknowledge the AAI_HO-REQ sent by the AMS. The AAI_HO-CMD message shall include the following parameters:

Mode: 

0b00: HO command

0b01: Zone switch command from MZone to LZone
0b11: AMS HO request rejected (ABS in list unavailable).
In case of Mode = 0b00, AAI_HO-CMD message should include one or more target ABS and the following parameters: 
HO_Reentry_Mode: If set to 1, the AMS maintains communication with Serving ABS while performing network reentry with the Target ABS; otherwise the AMS disconnects from the Serving ABS before per​forming network reentry with the Target ABS. The following parameters shall be included when HO_Reentry_Mode is set to 1:

HO_Reentry_Interleaving Interval: If HO_Reentry_Interleaving Interval is greater than zero, the AMS continues data transmission with the Serving ABS within the HO_Reentry_Interleaving Inter​val and performs network reentry to the target ABS in the remaining time. Otherwise if HO_Reentry_Interleaving Interval is set to 0, the AMS maintains communication with Serving ABS on one carrier while performing network reentry with Target ABS on another carrier. 
For HO_Reentry_Interleaving_Interval >= 0, the following parameter is further included:

HO_Reentry Iteration: The requested number of iterating HO Reentry Intervals by an AMS.

Disconnect time offset: Difference between Disconnect time and Action time in units of frames. The value of disconnect time shall be calculated for each T-ABS by adding/subtracting this value with the value of Action time specified for this T-ABS. For HO_Reentry_Mode = 0, Disconnect time will be (Action time - Disconnect time offset); for HO_Reentry_Mode = 1, Disconnect time will be (Action time + Disconnect time offset).
Resource_Retain_Time

For Mode = 0b00 and for each target ABS, the following parameters shall be included:

Target ABS ID

Action Time: Action Time included in this message is the absolute frame number at the serving ABS.

CDMA_RNG_FLAG: The following parameters may be included when CDMA_RNG_FLAG=1:

Dedicated CDMA ranging code/opportunity

HO process optimization: For each Bit location, a value of 0 indicates the associated reentry management messages shall be required, a value of 1 indicates the reentry management message may be omitted.
Bit #0: Omit AAI_SBC-REQ/RSP management messages during reentry processing 
Bit #1: Omit PKM Authentication phase except TEK phase during current reentry processing 

Bit #2: Seamless HO

Bit #3: TBD.

Ranging initiation deadline.
Service level prediction, which indicates the level of service the AMS can expect from this ABS. The fol​lowing encodings apply:

0 = No service possible for this AMS

1 = Some service is available for one or several service flows authorized for the AMS

2 = For each authorized service flow, a MAC connection can be established with QoS specified by the AuthorizedQoSParamSet.

3 = No service level prediction available.

For Mode = 0b00 for each target ABS which is multi-carrier ABS, the following parameters should be included:

Physical_Carrier_Index: Physical carrier index of the Target ABS where AMS will perform network reentry procedure.

For Mode = 0b00 for an AMS with multi-carrier capability, the following parameters should be included:

MCHO_Indication: If MCHO_Indication is 0, the AMS shall disconnect all its active secondary carriers and perform single-carrier handover procedure per 15.2.6.3; otherwise it performs multi-carrier handover proce​dure per 15.2.9.2.9.2. 
For Mode = 0b00 for each target ABS which supports E-MBS, the following parameters may be included:

E-MBS Zone ID(s): E-MBS Zone ID(s) which the target ABS supports

MSTID(s): MSTID(s) allocated by the E-MBS Zone supported by the target ABS

FID_Update: mapping of the flow IDs used in E-MBS Zone supported by the serving ABS to flow IDs to be used in E-MBS Zone supported by the target BS. New Flow IDs are included in the increasing order of the corresponding old Flow IDs.

In case of Mode = 0b01, the AAI_HO-CMD message is used as a zone switch instruction from MZone to LZone, and the following parameters shall be included:

HO_Reentry_Mode: If set to 1, the AMS maintains communication with MZone while performing network reentry with LZone in the same frame or on another carrier; otherwise the AMS disconnects from the MZone before performing network reentry with the LZone.

Action Time: This value is defined as the frame number that AMS starts zone switch. Action Time included in this message is indicated by frame number.

Resource_Retain_Time

CDMA_RNG_FLAG: The following parameters may be included when CDMA_RNG_FLAG=1:

Dedicated CDMA ranging code/opportunity

LZone information: LZone information for the AMS to switch from MZone to LZone.

In case of Mode = 0b11, AAI_HO-CMD message shall not include any target ABS.

 [Modify the following row into Table 682 – parameters for AAI_RNG-REQ]
	Name
	Value
	Usage

	Ranging Purpose 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.
If Bit#5 is set to 1, it indicates that the AMS is attempting to perform location update due to a need to update service flow management encodings for E-MBS flows.

If Bit#6 is set to 1, it indicates that the AMS is attempting to perform MBS HO to request new MBS related parameter (unprepared HO)
Bit#5-7 : reserved.
	It shall be included when the AMS is attempting to perform reentry, HO or location update

	…
	
	

	E-MBS Zone Change Indicator
	Indicates the AMS is currently attempting to perform location update due to E-MBS Zone change.
	It shall be included only if the #5(MBS location update) of Ranging purpose indication is set.

	E-MBS related information
	Current MSTID, MBS Zone ID, FID
	If the E-MBS Zone Change Indicator is set, it shall be include in the AAI_RNG-REQ.




 [Adopt the following rows into Table 683-parameters for AAI_RNG-RSP]
	Name
	Value
	Usage

	Multicast STID
	The MSTID which the AMS shall maintain in any state on being served MBS.
	It may be included only if the Location Update Response = 0x00 (Success of Idle Mode Location Update) and network re-entry for HO procedure if it needs to update.



	MBS Zone Identifier
	The new MBS Zone Identifier which the AMS shall maintain in any state on being served MBS.
	

	Service Flow Encoding(FID, service flow related parameter(s))
	An identifier of a service flow.

It pairs with MSTID in the E-MBS MAP message and it is allocated to each E-MBS connections. As a result, an AMS can receive multiple MBS traffics for an E-MBS connection with different E-MBS contents distinguished by the FID belonging to a MSTID.
	


 [Modify 15.2.6.10 on page 57 as follows]
15.2.6.10 AAI_NBR-ADV

AAI_NBR-ADV message may sort neighbor ABSs (RSs) according to their deployment types, which is cat​egorized by the following parameters: 
1) ABS type (macro, micro, femto, relay, TBD)

2) carrier frequency

3) MAC version

4) TDD/FDD and related definitions (expected to be the same given carrier frequency)

5) BW, CP info: may not be required if carried in P/S-SCH channel

6) Multi-carrier capability and configuration
7) E-MBS zone related information (E-MBS Zone ID)
ABS determines and indicates the system configuration information included for each deployment type and their corresponding broadcast frequency.
 [Add the following new section]
15.2.x Support for E-MBS
15.2.x.y E-MBS Mobility Management
The AMS may continue to receive E-MBS transmissions from any ABS that is part of the E-MBS Zone, regardless of the AMS operating state—Connected State, Idle State.
When an AMS moves across the E-MBS zone boundaries and an ABS in another E-MBS zone is transmitting the same E-MBS flows, it can continue to receive E-MBS data from the ABS in Connected State or Idle State. 

15.2.x.y.1 E-MBS Operation in Connected State

When an AMS moves across the E-MBS zone boundaries, it can continue to receive E-MBS data from the ABS in Connected State or Idle State. In Connected State, the AMS performs handover procedure for E-MBS. 
Prior to the HO preparation phase, the AMS continues to monitor AAI_NBR-ADV MAC Management message to determine whether the target preferred BS belongs to the same E-MBS Zone. An ABS that supports E-MBS shall include the E-MBS zone related information in the AAI_NBR-ADV MAC management message. 
If the target ABS is in the same E-MBS Zone (i.e., intra MBS Zone), the AMS should refer to part of or all the information E-MBS MAP to continue to receive the E-MBS DL transmission. During the MBS HO within E-MBS Zone, E-MBS related context information (e.g., MSTID, E-MBS Zone ID) is preserved and accessible by the serving HO function. 
If the target ABS is not the same E-MBS Zone (i.e., inter MBS Zone), the AMS is required to retrieve the new target E-MBS Zone parameters such as MSTID, E-MBS Zone ID, etc. To support E-MBS HO to retrieve the new target E-MBS Zone parameter during HO, new target E-MBS Zone parameters included in the HO related MAC management message (e.g., AAI_HO-CMD). If the AMS does not acquire the new target E-MBS Zone parameters, it acquires them from the target AMS during network re-entry using ranging procedure. In this case, the AMS shall transmit the Ranging Purpose Indication using the AAI_RNG-REQ MAC management message. In the response to the AAI_RNG-REQ MAC management message, the target ABS shall allocate the MBS information using AAI_RNG-RSP MAC management message including MBS zone identifier, MSTID, FID, and etc.

15.2.x.y.2 E-MBS Operation in Idle State

An idle AMS is notified for the commencement of a certain E-MBS service the AMS has subscribed to including emergency broadcast. Not all E-MBS services require notification. During E-MBS zone transition in Idle State, the AMS may transit to Connected State to perform handover or it may initiate E-MBS location update process for the purpose of E-MBS zone transition unless the AMS already has the MSTID mappings in the target E-MBS zone. 
15.2.x.y.2.1 MBS Location update

An AMS in idle mode, with one or more E-MBS service flows, shall perform a location update process when the AMS detects a change in the E-MBS Zone unless the AMS already has the E-MBS information in the target E-MBS zone. The AMS detects the change of E-MBS Zone by monitoring the E-MBS zone related information which is transmitted by the preferred ABS. If the MBS zone identifier list detected does not include the E-MBS zone related information for all E-MBS flows to which the AMS belongs, the AMS shall determine that the E-MBS Zone has changed. 

An AMS in idle state, with one or more MBS service flows, shall perform a location update process when the AMS detects a change in the MBS Zone unless the AMS already has the E-MBS information in the target E-MBS zone. In order to perform the MBS location update process, the AMS shall transmit AAI_RNG-REQ MAC management message including E-MBS Zone Change Indicator. In the response to the MBS location update, the ABS shall transmit AAI_RNG-RSP MAC management message which may include the E-MBS zone identifier, MSTID, FID, and etc.
 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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