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Corrections to Support Non-macro-diversity Operation Within MBS Zone
Sean Cai, Tricci So, Jerry Chow (ZTE)
Problem Statement:

Earlier changes for MBS support in 802.16 Rev2 introduced the support for non-macro-diversity operation within an MBS zone but did not introduce the necessary protocol changes in MBS_MAP_IE in order to properly support it. Also at the same time, the single-BS mode of MBS was removed but there has been strong opposition to removing the corresponding support for allocation of an individual MBS data region directly using MBS_MAP_IE. A solution is proposed that provides support for non-macro-diversity operation within an MBS zone in a backwards compatible manner while retaining the individual MBS data region allocation functionality in MBS_MAP_IE.

Overview of the Solution:
The intent of this proposal is to provide the minimum amount of protocol changes necessary to properly support non-macro-diversity operation within an MBS zone in a backwards compatible manner while at the same time retaining the ability to allocate an individual MBS data region directly using MBS_MAP_IE without having to go through an MBS_MAP message.
Retaining the Individual MBS data region allocation via MBS_MAP_IE

Although the single-BS mode of MBS that was present in 802.16e is no longer supported, we can retain the ability to allocate a single MBS data region directly from MBS_MAP_IE by leaving the structure of MBS_MAP_IE basically unchanged (except for whatever corrections have already been introduced in the course of Rev2 development).
The only change that is necessary is to provide some other mechanism for specifying whether macro-diversity is supported or not within the MBS Zone since we need to allow for both macro-diversity and non-macro-diversity operation within an MBS Zone and there no free reserved bits in the top level of the MBS_MAP_IE structure to introduce a new bit in a backwards compatible manner.  However, it is not necessary to retain the macro-diversity attribute of an MBS Zone in the MBS_MAP_IE since we do not expect the level of data transmission synchronization within an MBS zone to be dynamically changed – instead it is a nature of an MBS zone deployment that should rarely change. Therefore, as part of this solution, we propose to move the announcement of the synchronization level within an MBS Zone elsewhere and to rename the ‘Macro diversity enhanced’ field in MBS_MAP_IE to reflect its current functionality which is to differentiate the case when the MBS_MAP_IE is being used to define an MBS permutation zone within the current frame versus when it is used to define an individual MBS data region allocation.

Specifying Support for Macro-diversity or Not Within MBS Zone
Specifying the mode of transmission and data synchronization applicable within an MBS zone when the mode is pre-provisioned and rarely changed can be done in a number of ways but the two ways that requires the least changes to the existing standard would be to associate this attribute of an MBS zone with the MBS zone identifier when it is broadcast on the DCD and/or when it is communicated to the MS during MBS connection establishment or change.  However, based on backwards compatibility considerations, it is best to implement this via the MBS connection management route since the DCD would be seen also by 16e-compliant MSs and it’s highly desirable to be able to implement this without having to introduce new TLVs (i.e. try to modify existing TLVs in a backwards compatible way).  Also, changes to DCD have implications on MOB_NBR_ADV which has further backwards compatibility considerations and should be avoided if not necessary. Therefore, the indication of the synchronization mode within an MBS zone is introduced to the ‘MBS Zone Identifier Assignment parameter’ TLV.

Operation without Macro-diversity in MBS Zone

Some allowance has been given for synchronization to be looser than to the frame level for operation without macro-diversity within an MBS zone. This can be easily accommodated by a simple clarification for MBS_MAP message chaining operation so that the ‘Next MBS Frame Offset’ field is interpreted as the earliest frame in which the MS is expected to find the next MBS_MAP message, and that if the MS does not find the applicable MBS_MAP_IE in the frame pointed to by ‘Next MBS Frame Offset’, it needs to look in successive frames until it is found.

This looser definition of frame-level synchronization allows tradeoff between MS power savings advantage versus the ability to achieve synchronization as close as possible to a specific frame (instead to a range of frames).

Support for 16e-compatible MS
The BS can differentiate a 16e-compatible versus Rev2-compatible MS for MBS via its reported MAC version.

Backwards compatibility is made transparent to 16e-compatible MSs with prior functionality when an MBS zone is operated with macro-diversity while using the same protocol elements (i.e. without having to introduce new TLVs and IEs).

When an MBS zone is operated without macro-diversity, 16e-compatible MSs can be offered another mode of MBS operation (either via ‘MBS in Serving BS only’ MBS service type, which can be operated equivalently to the previous single-BS MBS, or unicast) or denied MBS service during MBS connection negotiation.
Proposed Modified Text to IEEE 802.16eRev2_D7:
 [ Note to editor: modify subclause 8.4.5.3.12 at page 754-756 as follows]

8.4.5.3.12 MBS MAP IE

In the DL-MAP, a BS may transmit DIUC = 14 with the MBS_MAP_IE() to indicate when the next data for a multicast and broadcast service flow will be transmitted. The offset value is associated with a CID value, and indicates the frame that the next data will be transmitted in by using the CID value. (See Table 337.) The MBS MAP message allocation parameters shall be included in the MBS MAP IE at regular intervals and if the MBS MAP message allocation parameters change. MBS MAP IE is used to specify the MBS permutation zone. When an MBS permutation zone exists in a frame, BS shall transmit MBS_MAP_IE with Macro diversity enhancedMBS permutation zone definition = 1. The MBS permutation zone shall not use Adjacent subcarrier permutation.

Table 337—MBS MAP IE

	Syntax
	Size

(bit)
	Notes

	MBS_MAP_IE() {
	—
	—

	Extended-2 DIUC
	4
	MBS MAP IE = 0x00

	Length
	8
	—

	MBS Zone identifier
	7
	MBS Zone identifier corresponds to the identifier provided by the BS at connection initiation

	Macro diversity enhancedMBS permutation zone definition
	1
	0: Non Macro-Diversity enhanced zone;Single MBS data region is defined
1: Macro-Diversity enhanced zoneMBS permutation zone is defined

	If(Macro diversity enhancedMBS permutation zone definition = 1){
	—
	—

	Permutation
	2
	0b00: PUSC permutation

0b01: FUSC permutation

0b10: Optional FUSC permutation

0b11: Adjacent subcarrier permutation

	DL_PermBase
	5
	—

	PRBS_ID
	2
	—

	OFDMA Symbol Offset
	7
	The offset of the OFDMA symbol measured in OFDMA symbols from beginning of the DL frame in which the DL-MAP is transmitted. Counting from the frame preamble and starting from 0

	MBS MAP message allocation included indication
	1
	Used to indicate if the MBS MAP message allocation parameters are included

	Reserved
	3
	Shall be set to zero

	if (MBS MAP message allocation included indication = 1) {
	—
	—

	Reserved
	3
	—

	Boosting
	3
	Refer to Table 320

	DIUC
	4
	—

	No. Subchannels
	6
	Indication of burst size of MBS MAP message with the number of subchannels

	NO. OFDMA symbols
	6
	Indication of burst size of MBS MAP message with the number of OFDMA symbols

	Repetition Coding Indication
	2
	0b00—No repetition coding

0b01—Repetition coding of 2 used

0b10—Repetition coding of 4 used

0b11—Repetition coding of 6 used

	}
	—
	—

	} else {
	—
	—

	DIUC
	4
	—

	CID
	16
	—CID for Single BS MBS service

	OFDMA Symbol Offset
	8
	The offset of the first OFDMA symbol of the MBS region measured in OFDMA symbols from beginning of this DL frame.

	Subchannel offset
	6
	The lowest index OFDMA subchannel used for carrying the burst, starting from subchannel 0.

	Boosting
	3
	Refer to Table 320

	SLC_3_indication
	1
	Used to notify sleep mode class 3 is used for single BS MBS service

	NO. OFDMA Symbols
	6
	—

	NO. Subchannels
	6
	—

	Repetition Coding Indication
	2
	0b00—No repetition coding

0b01—Repetition coding of 2 used

0b10—Repetition coding of 4 used

0b11—Repetition coding of 6 used

	if (SLC 3_indication = 1) {
	—
	—

	Next MBS_MAP_IE Frame Offset
	8
	The Next MBS_MAP_IE Frame Offset value is lower 8 bits of the frame number in which the BS shall transmit the next MBS MAP IE frame.

	}
	—
	—

	}
	—
	—

	if !(byte boundary) {
	—
	—

	Padding Nibble
	variable
	Padding to reach byte boundary

	}
	—
	—

	}
	—
	—


Macro diversity enhancedMBS permutation zone definition
Indicates if macro-diversity is used for access to MBS if MBS permutation zone is being defined. If this value is 1, the type of access is Multi-BS Access with macro-diversityan MBS permutation zone is being defined. If this value is 0, it indicates that macro-diversity is not usedan individual MBS data region is being defined.
Next MBS_MAP_IE Frame Offset 
The Next MBS_MAP_IE Frame Offset value is the the lower 8 bits of the frame number in which the BS shall transmit the next MBS MAP IE frame.

The burst carrying MBS MAP message shall be located at the first subchannel and first OFDMA symbol of the DL permutation zone designated for the MBS zone that is specified by the MBS MAP IE. This burst shall be located in the same frame as the MBS MAP IE that specifies it. The location of this DL permutation zone designated for the MBS zone within the frame is specified by ‘OFDMA Symbol Offset’ in MBS MAP IE.

The MS should read the DL MAP for any frame in which it expects to receive MBS bursts or MBS MAP messages to capture any possible change in the location of MBS permutation zone.

[ Note to editor: modify the text in the first paragraph of subclause 8.4.5.3.4 at lines 41-42 on page 740 as follows]
8.4.5.3.4 STC DL Zone IE format

In the DL-MAP, a BS may transmit DIUC = 15 with the STC_DL_Zone_IE() to indicate that the subsequent allocations shall use a specific permutation and/or use a specific Tx diversity mode. The DL frame shall start in PUSC mode with no Tx diversity. Allocations subsequent to this IE shall use the permutation and Tx diversity mode it instructs, until the next STC DL Zone IE, AAS DL IE or MBS_MAP_IE with Macro diversity enhancedMBS permutation zone definition = 1. Allocation for a STC-capable SS shall be done through either DL_MAP_IE() or any one of the MIMO-related IEs (MIMO_DL_Basic_IE(), MIMO_DL_Enhanced_IE(), MIMO_DL_Chase_HARQ_subburst_IE, MIMO_DL_IR_HARQ_subburst_IE, MIMO_DL_IR_HARQ_ for_CC_subburst_IE, or MIMO_DL_STC_HARQ_subburst_IE). If DL_MAP_IE() is used, the matrix indicator in STC_DL_Zone_IE() shall be used for the allocation with the number of individually encoded streams being 1. If any one of the MIMO-related IEs is used, the matrix indicator in these IEs shall override the matrix indicator in STC_DL_Zone_IE(). A DL zone can be a coordinated zone between the serving BS and all its neighbor BSs that has the same zone boundary, the same zone permutation type e.g., PUSC, STC PUSC, AMC, and STC AMC, and the same values for the parameters, Use All SC and Dedicated Pilots. Within a coordinated DL zone, all the allocations shall have the parameter “boosting” set to 0b000, i.e., not boosted. A frame can have zero, one, or multiple coordinated DL zones. The first PUSC zone can also be a coordinated DL zone. When the first PUSC zone is a coordinated zone, serving BS coordinates with its neighbor BSs have the same zone boundary and use the same “used-subchannel bitmap”. The format for the STC DL Zone IE is shown in Table 328.

[ Note to editor: modify subclause 11.13.27 on page 1313 as follows]
11.13.27 MBS Zone Identifier Assignment parameter 
The DSA-REQ/RSP or DSC-REQ/RSP message may contain the value of this parameter to specify a MBS Zone identifier. This parameter indicates a MBS zone through which the connection or virtual connection for the associated service flow is valid.

	Type
	Length
	Value
	Scope

	[145/146].33
	1
	MBS zone identifier and synchronization mode
(bBits #6 through #0 are the MBS Zone Identifier., bit #7 is set to 0)
Bit #7 indicates the level of synchronization of data transmissions within the MBS zone:

0 – Macro-diversity supported
1 – Macro-diversity not supported
Bit #7 is only valid if the type of MBS service in effect is ‘MBS in a multi-BS Zone’ as specified by the MBS service TLV for this MBS connection; otherwise, bit #7 shall be set to 0.
	DSA-REQ DSA-RSP DSC-REQ DSC-RSP


[ Note to editor: modify row of ‘Table 562—MCID Pre-allocation and Transmission Info definition’ in subclause 11.1.12.1 on page 1170 as follows]
	Neighboring_MBS_ZONE_ID
	8
	MBS zone identifier and intra-zone synchronization mode for neighboring MBS Zone (bit#7 is not part of identifier and set to 0)
Bits #6 through #0 are the MBS Zone Identifier.

Bit #7 indicates the level of synchronization of data transmissions within the MBS zone:

0 – Macro-diversity supported

1 – Macro-diversity not supported

Bit #7 is only valid if the type of MBS service in effect is ‘MBS in a multi-BS Zone’ as specified by the MBS service TLV for this MBS connection; otherwise, bit #7 shall be set to 0.


[ Note to editor: modify row of ‘Table 563—MCID Continuation List definition’ in subclause 11.1.12.2 on page 1170 as follows]
	Neighboring_MBS_ZONE_ID
	8
	MBS zone identifier and intra-zone synchronization mode for neighboring MBS Zone (bit#7 is not part of identifier and set to 0)
Bits #6 through #0 are the MBS Zone Identifier.

Bit #7 indicates the level of synchronization of data transmissions within the MBS zone:

0 – Macro-diversity supported

1 – Macro-diversity not supported

Bit #7 is only valid if the type of MBS service in effect is ‘MBS in a multi-BS Zone’ as specified by the MBS service TLV for this MBS connection; otherwise, bit #7 shall be set to 0.


 [ Note to editor: insert additional text in Subclause 6.3.2.3.52 at lines 25 on page 253 as follows]
6.3.2.3.52 MBS_MAP (multicast and broadcast service map) message 

The BS shall send an MBS_MAP message on the Broadcast CID to specify the location and size of multi-BS MBS data bursts which are located in DL permutation zones designated for MBS in frames that are from 2 to 5 frames in the future from the frame containing the MBS MAP message. If present, an MBS_MAP message shall be located at the first symbol and the first subchannel in the DL permutation zone for MBS. The MBS_MAP message format is presented in Table 155. This message includes the MBS_DATA_IE, Extended_MBS_DATA_IE and MBS_DATA_Time_Diversity_IE which define the access information for the MBS burst. See Tables 155, 156, 157 and 158.

The nature of the chaining of MBS_MAP messages via the ‘Next MBS Frame Offset’ and ‘Next MBS OFDMA Symbol Offset’ fields in MBS_DATA_IE, Extended_MBS_DATA_IE and MBS_DATA_Time_Diversity_IE depends on the level of synchronization that is specified within the MBS zone. If the level of synchronization supports macro-diversity, then both fields shall apply to the continuation of chaining within the MBS zone. If the level of synchronization does not support macro-diversity, only the ‘Next MBS Frame Offset’ field shall apply to the continuation of chaining within the MBS zone.  In this case, the MS shall look for MBS_MAP_IE pertaining to the MBS zone in DL-MAPs in successive frames beginning at the frame indicated by the ‘Next MBS Frame Offset’ field in order to locate the next MBS_MAP message for the same MCIDs in the MBS zone. Also in this case, the values of the ‘Next MBS OFDMA Symbol Offset’ and ‘Next MBS MAP change indication’ fields should be set to 0 and shall be ignored.
[ Note to editor: modify the description of the ‘Next MBS OFDMA Symbol Offset’ field in Table 157 – MBS DATA IE format at lines 47-50 on page 255 as follows]
	Next MBS OFDMA Symbol Offset
	8
	The offset of the OFDMA symbol in which the next MBS portionpermutation zone that contains the next MBS_MAP message for the same MCIDs starts, measured in OFDMA symbols from the beginning of the DL frame in which the MBS_MAP message is transmitted.

A value of 0 indicates that this field is not valid in which case the symbol offset to the start of the MBS permutation zone containing the next MBS_MAP message for the same MCIDs shall be provided by an MBS_MAP_IE located in the DL-MAP of the frame at an offset as specified by ‘Next MBS Frame Offset’ from the current frame.


[ Note to editor: modify the description of the ‘Next MBS OFDMA Symbol Offset’ field in Table 158 – Extended MBS DATA IE format at lines 58-61 on page 256 as follows]
	Next MBS OFDMA Symbol Offset
	8
	The offset of the OFDMA symbol in which the next MBS portionpermutation zone that contains the next MBS_MAP message for the same MCIDs starts, measured in OFDMA symbols from the beginning of the DL frame in which the MBS_MAP message is transmitted.

A value of 0 indicates that this field is not valid in which case the symbol offset to the start of the MBS permutation zone containing the next MBS_MAP message for the same MCIDs shall be provided by an MBS_MAP_IE located in the DL-MAP of the frame at an offset as specified by ‘Next MBS Frame Offset’ from the current frame.


[ Note to editor: modify the description of the ‘Next MBS OFDMA Symbol Offset’ field in ‘Table 159 – MBS DATA Time Diversity IE format’ at lines 15-16 on page 258 as follows]
	Next MBS OFDMA Symbol Offset
	8
	— The offset of the OFDMA symbol in which the MBS permutation zone that contains the next MBS_MAP message for the same MCIDs starts, measured in OFDMA symbols from the beginning of the DL frame in which the MBS_MAP message is transmitted.
A value of 0 indicates that this field is not valid in which case the symbol offset to the start of the MBS permutation zone containing the next MBS_MAP message for the same MCIDs shall be provided by an MBS_MAP_IE located in the DL-MAP of the frame at an offset as specified by ‘Next MBS Frame Offset’ from the current frame.
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