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Introduction
The proposal details the following:

· A method for MCID pre-allocation scheme that enables subscribers’ movement from one MBS zone to another without service interference.

· A method to ensure the MBS maps’ daisy-chain continuity when MS moves from one MBS zone to another.

· A method to provide time and frequency diversity even when Multi-BS MBS without macro-diversity is not in used, by utilizing the information transmitted from two or more MBS zones.

The proposal is based on ‎[1].

Proposed Solution
The proposal’s concept is a flexible transmission scheme that enables informing MSs within a certain MBS zone regarding the MCID mapping and the map location in neighboring zones. Thus when an MS moves to a new zones, it can immediately (and internally) update its MCIDs and resume content reception without the need to interact with the new BS (i.e., no need to perform CID update through location-update or handover procedures).
In addition, the proposal enhances the reception possibilities of the MS by enabling time and frequency diversity in between zones. 

The proposal main merits:

· Simple solution - no need to add new features/concepts to the standard, just use current tools (TLVs) 

· Support all types of deployments - with and without macro-diversity, high and low mobility, etc. 

· Minor overhead - few bytes-per-second to support an entire MBS deployment 

· Flexible transmission scheme - the scheme enables the vendor to adjust the TLV distribution scheme according to the deployment and mobility: 

· In a deployment without macro-diversity only border BSs are required to transmit the update information 

· Update information can be fragmented into several transmissions (i.e., no need to send all MCIDs in a single large message) 

· Frequency of transmission can be adjusted according to the mobility characteristics 

· Backward compatible - new TLV will be ignored by MSs that do not support this TLV type

Proposed Text Modification
 [In 6.3.2.3.52, modify the text after the table as:]

MBS DIUC Change Count

It is used to notify the Burst Profile used for multi-BS MBS data has been changed. If

MBS_DIUC_Change_Count change, MS should wait until receiving DCD message unless

Downlink Burst Profile TLV is included in MBS_MAP message.

The following TLV may be included in MBS_MAP message:
Downlink Burst Profile
Downlink Burst Profile is used for the definition of MBS DIUC. The MBS DIUC overrides the

DIUC in DCD message for the MBS portion of the frame. If MBS DIUC is not defined by

MBS MAP message, DIUC in DCD message shall be used instead. See Table 156, Table 157,

and Table 158.
MCID_Preallocation and Transmission Info [see section 11.1.13.1] : 
is used by the BS’s in one MBS-Zone to provide information about changes in mapping of current MCID’s in the selected other MBS Zones.

MCID-Continuity and Transmission Info [see section 11.1.13.2] : 
is used by the BS’s in one MBS-Zone to show consistency of MCID’s mapping used in selected other MBS Zones. Both procedures of MCID update do not make any assumptions on the way the MCIDs were allocated. 

[Insert new Section 11.1.13]

11.1.13 MCID_ Update Management Encoding

The TLV encodings defined in this sub clause are specific to the MBS_MAP (6.3.2.3.52) and MOB_NBR-ADV

(6.3.2.3.42) MAC management message. These TLVs provide information regarding several MBS zones and the MCID used in them.
11.1.13.1 MCID Pre-allocation and Transmission Info
This TLV indicates the mapping of MCIDs used in the current MBS Zone ID to new MCID within a neighboring MBS zone and information regarding the MBS map transmission in the neighboring MBS zone.
	Type
	Length (bytes)
	Value
	Scope

	131
	Variable

(3+N×4)
	See Table xxx
	MBS_MAP,

MOB_NBR-ADV


Table xxx – MCID Pre-allocation and Transmission Info definition

	Field
	Length

(bits)
	Note

	MBS_ZONE_ID
	8
	MBS zone identifier for current MBS Zone (bit#7 is not part of identifier and set to 0)

	Neighboring_MBS_ZONE_ID
	8
	MBS zone identifier for neighboring MBS Zone (bit#7 is not part of identifier and set to 0)

	Next_MBS_Frame_Offset_Delta
	4
	Signed integer: -8 to +7.

This value is added to the Next_MBS_Frame_Offset in MBS_DATA_IE, Extended_MBS_DATA_IE, or MBS_DATA_Time_Diversity_IE to obtain the frame offset to the next MBS MAP message in the neighboring MBS Zone. 
The range of this value is -7 to 7 frames.
The value of -8 indicates that there is no indication regarding the transmission in the neighboring zone.

	Time + Frequency Diversity Supported
	1
	0 – MBS burst transmissions in neighboring MBS Zones not guaranteed to be useful for time and frequency diversity reception.

1 – MBS burst transmissions in neighboring MBS Zones carry the same SDU/SDU-fragments in allocations for corresponding MBS MAP messages and therefore may be used for time and frequency diversity reception.

	Reserved
	3
	Set to 0.

	List of MCID Mappings
	Variable

(Nx4)
	Current_MCID(1),

New_MCID (1),

…

Current_MCID(N),

New_MCID (N),


Value of 0xFFFF in the New_MCID field indicates that the service flow corresponding to Current_MCID is not available in the MBS Zone indicated by the TLV.

To receive the MBS MAP in the neighboring MBS zone, the MS is required to receive the MBS_MAP_IE in the DL MAP in the neighboring MBS zone. This is performed using the information in the ‘Next MBS frame offset’ field in the MBS data allocation IE (i.e. MBS_DATA_IE, Extended_MBS_DATA_IE, and MBS_DATA_Time_Diversity_IE) and the Next_MBS_Frame_Offset_Delta field in the TLV. The MBS_MAP_IE is located in the frame offset indicated by the sum of the two fields (Next MBS frame offset’ field in the MBS data allocation IE and Next_MBS_Frame_Offset_Delta field in the TLV).
11.1.13.2 MCID Continuity and Transmission Info
This field indicates a certain MCID stays the same in one or more MBS Zones and information regarding the MBS map transmission in the neighboring MBS zone.

	Type
	Length (bytes)
	Value
	Scope

	130
	Variable

(3+N×2)
	See Table yyy.
	MBS_MAP,

MOB_NBR-ADV


Table yyy – MCID Continuation List definition

	Field
	Length

(bits)
	Note

	MBS_ZONE_ID
	8
	MBS zone identifier for current MBS Zone (bit#7 is not part of identifier and set to 0)

	Neighboring_MBS_ZONE_ID
	8
	MBS zone identifier for neighboring MBS Zone (bit#7 is not part of identifier and set to 0)

	Next_MBS_Frame_Offset_Delta
	4
	Signed integer: -8 to +7.

This delta value is added to the Next_MBS_Frame_Offset in MBS_DATA_IE, Extended_MBS_DATA_IE, and MBS_DATA_Time_Diversity_IE to obtain the frame offset to the next MBS MAP message in the neighboring MBS Zone.
The range of this value is -7 to 7 frames.

Value of -8 indicates that there is no indication regarding the transmission in the neighboring zone.

	Time + Frequency Diversity Supported
	1
	0 – MBS burst transmissions in neighboring MBS Zones not guaranteed to be useful for time and frequency diversity reception.

1 – MBS burst transmissions in neighboring MBS Zones carry the same data bursts in allocations for corresponding MBS MAP messages and therefore may be used for time and frequency diversity reception.

	No_MCID_Update_Info_Present
	1
	If N is not equal to 0 this flag is not valid and shall be set to 0

In case N = 0: 

1 – This TLV does not carry any information regarding MCID update

0 – All current MCIDs are valid also in new MBS zone

	Reserved
	2
	Set to 0.

	List of MCIDs Continued
	Variable

(Nx2)
	Current_MCID(1),

…,

Current_MCID(N)


To receive the MBS MAP in the neighboring MBS zone, the MS is required to receive the MBS_MAP_IE in the DL MAP in the neighboring MBS zone. This is performed using the information in the ‘Next MBS frame offset’ field in the MBS data allocation IE (i.e. MBS_DATA_IE, Extended_MBS_DATA_IE, and MBS_DATA_Time_Diversity_IE) and the Next_MBS_Frame_Offset_Delta field in the TLV. The MBS_MAP_IE is located in the frame offset indicated by the sum of the two fields (Next MBS frame offset’ field in the MBS data allocation IE and Next_MBS_Frame_Offset_Delta field in the TLV).

If there are no MCIDs listed in this TLV and "No MCID Update Info Present" field is set to zero then all MCIDs within the current MBS Zone stay the same in the neighboring MBS Zone indicated by the TLV and the ‘Next_MBS_Frame_Offset_Delta’ applies to all MCIDs.

6.3.2.3.58 Service Identity Information (SII-ADV) message

[Add to the end of section 6.3.2.3.58]

MCID_Preallocation and Transmission Info (see 11.1.13.1) : is used by the BSs in one MBS-Zone to provide information about changes in mapping of current MCIDs in the select other MBS Zones as determined by the serving MBS Zone.

MCID-Continuity and Transmission Info (see 11.1.13.2) : is used by the BS’s in one MBS-Zone to show consistency of MCID’s mapping used in select other MBS Zones as determined by the serving MBS Zone.

[Insert row values for ‘MCID Pre-allocation and Transmission Info’, Type 131, and ‘MCID-Continuity and Transmission Info’, Type 130 into Table 529]

6.3.23.1.1 Inter-MBS Zone transition
[In 6.3.23.1.1, modify the text:]
To allow seamless transition from one MBS Zone to another without any interruption of MBS data service and

operation, the MS shall update MBS service flow management encodings including multicast CID, Target SAID parameter, Packet Classification Rule parameter(s), MBS Zone Identifier Assignment parameter, and MBS contents IDs.

If the SS has no MCID information regarding the new MBS Zone, then the SS is required to acquire MCID context through the other procedures, e.g., location-update, handover, or network-entry.

If the SS has an indication that the MCID has no continuity in the target MBS zone then the SS shall delete the

MCID and MBS Zone Identifier Assignment related to the MCID, while the corresponding MBS service flows

become provisioned but not active.

If the SS holds provisioned MBS service-flows and it moves to another MBS Zone then the SS shall perform MCID update procedure only for the provisioned service-flows.

To allow seamless transition from one MBS Zone to another without any interruption of MBS data service and operation, the MS shall update MBS service flow management encodings including multicast CID, Target SAID parameter, Packet Classification Rule parameter(s), MBS Zone Identifier Assignment parameter, and MBS contents IDs. If the SS has no MCID information regarding the new MBS Zone, then the SS is required to acquire MCID context through the other procedures, e.g., location-update, handover, or network-entry. 
If the SS has an indication that the MCID has no continuity in the target MBS zone then the SS shall delete the MCID and MBS Zone Identifier Assignment related to the MCID.
6.3.24.8.1.5 MBS update
An MS in idle mode, with an active multi-BS MBS service flow, shallshould perform a location update process when the MS with multi-BS-MBS flows detects a change in MBS Zone, unless the MS already has the MCID mappings in the target MBS zone. The MS shall detect the change of MBS Zone by monitoring the MBS zone identifier list which is transmitted by the Preferred BS in the DCD message. If the MBS zone identifier list detected does not include the MBS zone identifiers for all multi-BS-MBS flows to which the MS belongs, the MS shall determine that the MBS Zone has changed.
6.3.24.8.2.1 Secure location update process
If the MS shares a valid security context with the target BS so that the MS may include a valid HMAC/ CMAC Tuple in the RNG-REQ, then the MS shall conduct initial ranging with the target BS by sending a RNG-REQ including Ranging Purpose Indication TLV with Bit #1 set to 1, Location Update Request and Paging Controller ID TLVs (11.1.9.2) and HMAC/CMAC Tuple. If location update is used when an idle MS, with an active multi-BS MBS service flow, enters a new MBS ZoneIf the MBS Zone has changed, then the MS shall include MBS update TLV in RNG-REQ. If the target BS evaluates the HMAC/CMAC Tuple as valid and can supply a corresponding authenticating HMAC/CMAC Tuple, then the target BS shall reply with a RNG-RSP including the Location Update Response TLV and HMAC/CMAC Tuple completing the location update process. If the paging group has changed, then target BS shall include Paging Group ID TLV in the RNG-RSP. If the target BS responds with a successful Location Update Response = 0x00 (Success of Location Update), the target BS shall notify the paging controller via the backbone network of the MS new location information, the MS shall assume the Paging Group ID of the target BS, and the paging controller may send a message over the backbone network to inform the BS at which the MS entered idle mode that the MS has transitioned to a different Paging Group. If the MBS Zone has changedUpon receiving RNG-REQ with MBS update TLV, then the BS shall include CID_Update TLV in RNG-RSP and shall include at least the SFID, Multicast CID, MBS Zone Identifier Assignment parameter, and may include MBS contents IDs, for any multi-BS-MBS service flow for which the MBS Zone has changed. If the target BS evaluates the HMAC/CMAC Tuple as invalid, cannot supply a corresponding authenticating HMAC/CMAC Tuple, or otherwise elects to direct the MS to use unsecure location update, then the target BS shall instruct the MS to continue network reentry using the unsecure location update process by inclusion of Location Update Response TLV in RNG-RSP with a value of 0x01 (Failure of Location Update).
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[1] Clarifications and Improvement in the MBS definitions and procedures in 802.16REV2, (IEEE C802.16maint-08/064r7, 2008-03-20).


  


