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Multicast Operation over WirelessMAN HR-OFDMA air interface
Eunkyung Kim, Sungcheol Chang, Sungkyung Kim, Won-Ik Kim, Miyoung Yun, Hyun Lee, Chulsik Yoon, Kwangjae Lim

ETRI
Introductions
IEEE 802.16n AWD [5] describes optimized MAC protocol for unicast and multicast transmission based on the 802.16n SRD [1].

However, the described multicast operation is backward compatible with 802.16m.

In addition, multicast operation should be backward compatible with 802.16-2009.

Therefore, this document provides the detail description of unicast and multicast transmission to support backward compatibility with 802.16-2009.

This document provides the detail description of multicast addressing meeting the requirements in IEEE 802.16n for the 802.16n Amendment Draft Standard focusing on the following issues based on:
· General description including addressing

· Multicast establishment

· Operation in normal mode including sleep mode and idle mode
· Multicast downlink control structure
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Proposed Text for the 802.16n Amendment Working Document (AWD)
Note:

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

[Remedy1: Add the following text into Section 6 in the 802.16n AWD]
6. MAC Common Part Sublayer
[Change the text in 6.3.2.3.5 RNG-REQ (ranging request) message as follows:]
6.3.2.3.5 RNG-REQ (ranging request) message
……….

The following TLV parameter shall be included in the RNG-REQ message when the MS is attempting to perform reentry, HO, or location update:

Ranging Purpose Indication

The presence of this item in the message indicates the following MS action:

If Bit 0 is set to 1, in combination with a serving BSID, it indicates that the MS is currently attempting to HO or reentry; or, in combination with a Paging Controller ID, indicates that the MS is attempting network reentry from idle mode to the BS.

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

Bit 2: Seamless HO indication. When this bit is set to 1 in combination with other included information elements, it indicates the MS is initiating ranging as part of seamless HO procedure.

Bit 3: Ranging Request for Emergency Call Setup. When this bit is set to 1, it indicates MS action of Emergency Call Process.

Bit 4: MBS update. When this bit is set to 1, the MS is currently attempting to perform location update due to a need to update service flow management encodings for MBS flows.
Bit 5: HR Multicast service flow update. When this bit is set to 1, the MS is currently a need to update multicast service flow management encodings for multicast transmission due to crossing Multicast Group zone.
Bits 56–7: Reserved
……….
[Insert the following at the end of 6.3.2.3.6 RNG-RSP (ranging response) message as follows:]
The following parameters shall be included only if the bit 4 of ranging purpose indication in the RNG-REQ message is set to 1.

HR multicast service flow update mapping info (see 11.1.xx)
HR multicast service flow update mapping info is used by the BS’ in one multicast zone to provide consistency of HR Multicast CID mapping used in other multicast zone as determined by the serving multicast zone.
[Insert the following at the end of 6.3.2.3.42 MOB_NBR-ADV (neighbor advertisement) message as follows:]
HR multicast service flow update mapping info (see 11.1.xx)
HR multicast service flow update mapping info is used by the BS’ in one multicast zone to provide consistency of HR Multicast CID mapping used in other multicast zone as determined by the serving multicast zone.
[Remedy2: Add the following text into Section 8.4 in the 802.16n AWD]
8. Physical layer (PHY)

8.4 WirelessMAN-OFDMA PHY
[Change the text in 8.4.5.3.2.3 as follows:]
8.4.5.3.2.3 DL-MAP Extended-3 IE encoding format

A DL-MAP IE entry with an Extended-2 DIUC = 0xF indicates that the IE carries special information and conforms to the structure shown in Table 327. A station shall ignore an extended-3 IE entry with an extended-3 DIUC value for which the station has no knowledge. In the case of a known extended-3 DIUC value but with a length field longer than expected, the station shall process information up to the known length and ignore the remainder of the IE.
Table 327—DL-MAP Extended-3 IE format
	Syntax
	Size (bit)
	Notes

	DL_Extended-3_IE() {
	
	

	Extended-2 DIUC
	4
	0xF

	Length
	8
	Length in bytes of the unspecified data field plus the extended-3 DIUC field

	Extended-3 DIUC
	4
	0x0 … 0xF

	Unspecified data
	variable
	

	}
	
	


Table 328 defines the encoding for extended-3 DIUC that shall be used by DL-MAP Extended-3 IEs.
Table 328—Extended-3 DIUC code assignment for Extended-2 DIUC = 15
	Extended-3 DIUC
	Usage

	0x0
	Power Boosting IE

	0x1
	HR Multicast DL MAP IE

	0x12 – 0xF
	Reserved


[Change the text in 8.4.5.3.21 as follows:]
8.4.5.3.21 HARQ DL MAP IE
The following modes of HARQ shall be supported by the HARQ DL MAP IE:

a) Chase combining HARQ for all FEC types (HARQ Chase). In this mode, the burst profile is indicated by a DIUC.

b) Incremental redundancy HARQ with CTC (HARQ IR). In this mode, the burst profile is indicated by the parameters NEP, NSCH.

c) Incremental redundancy HARQ for convolutional code (HARQ CC-IR).
d) HR Multicast DL burst. In this mode, the burst profile is indicated by a DIUC.

The IE may also be used to indicate a non-HARQ transmission when ACK disable = 1.

……
Table 350—HARQ DL MAP IE format
	Syntax
	Size (bit)
	Notes

	HARQ_DL_MAP_IE() {
	
	

	Extended-2 DIUC
	4
	HARQ_DL_MAP_IE() = 0x7

	Length
	8
	Length in bytes

	RCID_Type
	2
	0b00: Normal CID 
0b01: RCID11 
0b10: RCID7 
0b11: RCID3
For HR Multicast, RCID_Type is set to 0b00 and Normal CID is replaced by HR Multicast CID

	ACK region index
	1
	The index of the ACK region associated with all subbursts (except HR multicast DL burst) defined in this HARQ DL map IE (FDD/ H-FDD only).
0: first ACK region 
1: second ACK region 
This bit shall be set to 0 for TDD mode.

	Reserved
	1
	

	While (data remains) {
	
	

	Boosting
	3
	0b000: Normal (not boosted) 
0b001: +6dB 
0b010: .6dB 
0b011: +9dB 
0b100: +3dB 
0b101: .3dB 
0b110: .9dB 
0b111: .12dB;

	Region_ID use indicator
	1 bit
	0: not use Region_ID 
1: use Region_ID

	If (Region_ID use indicator == 0 ) {
	
	

	OFDMA symbol offset
	8
	Offset from the start symbol of DL subframe

	Subchannel offset
	7
	

	Number of OFDMA symbols
	7
	

	Number of subchannels
	7
	

	Rectangular subburst Indication
	1
	Indicates subburst allocations are time-first rectangular. The duration field in each subburst IE specifies the number of subchannels for each rectangular allocation. This is only valid for AMC allocations and all allocations with dedicated pilots. When this field is clear, subbursts shall be allocated in frequency-first manner and the duration field reverts to the default operation.

	Reserved
	2
	

	} else {
	
	

	Region_ID
	8
	Index to the DL region defined in DL region definition TLV in DCD

	}
	
	

	Mode
	4
	Indicates the mode of this HARQ region: 
0b0000: Chase HARQ 
0b0001: Incremental redundancy HARQ for CTC 
0b0010: Incremental redundancy HARQ for Convolutional Code 0b0011: MIMO Chase HARQ 
0b0100: MIMO IR HARQ 
0b0101: MIMO IR HARQ for Convolutional Code 
0b0110: MIMO STC HARQ
0b0111: HR Multicast DL subburst
0b01110b1000 - 0b1111: Reserved

	Subburst IE Length
	8
	Length, in nibbles, to indicate the size of the sub-burst IE in this HARQ mode. The MS may skip DL HARQ Subburst IE if it does not support the HARQ mode. However, the MS shall decode N ACK Channel field from each DL HARQ Subburst IE to determine the UL ACK channel it shall use for its DL HARQ burst.

	If (Mode == 0b0000) {
	
	

	DL_HARQ_Chase_subburst_IE()
	variable
	

	} else if (Mode == 0b0001) {
	
	

	DL_HARQ_IR_CTC_subburst_IE ()
	variable
	

	} else if (Mode == 0b0010) {
	
	

	DL_HARQ_IR_CC_subburst_IE()
	variable
	

	} else if (Mode == 0b0011) {
	
	

	MIMO_DL_Chase_HARQ_subburst _IE()
	variable
	

	} else if (Mode == 0b0100) {
	
	

	MIMO_DL_IR_HARQ_subburst_IE ()
	variable
	

	} else if (Mode == 0b0101) {
	
	

	MIMO_DL_IR_HARQ_for_CC_ subburst_IE()
	variable
	

	} else if (Mode == 0b0110) {
	
	

	MIMO_DL_STC_HARQ_subburst_IE()
	variable
	

	} elseif (Mode == 0b0111){
	
	

	HR Multicast DL subburst IE
	variable
	Table xx+1

	}
	
	

	}
	
	

	Padding
	variable
	Padding to byte for the unspecified portion of this IE, i.e., not including the first two fields, “Extended-2 DIUC” and “Length”; shall be set to 0

	}
	
	


[Change the text in 8.4.5.3.29 as follows:]
8.4.5.3.29 Persistent HARQ DL MAP Allocation IE

Downlink persistent allocations are used by the BS to make downlink time-frequency resource assignments which repeat periodically. The logical time-frequency resource assigned using the Persistent HARQ DL MAP IE repeats at a periodic interval. For downlink persistent allocations, the BS transmits the Persistent HARQ DL MAP IE, with the mode field set to one of the following values:

· 0b0000: Persistent DL Chase HARQ

· 0b0001: Persistent DL Incremental redundancy HARQ for CTC

· 0b0010: Persistent DL Incremental redundancy HARQ for Convolutional Code

· 0b0011: Persistent MIMO DL Chase HARQ

· 0b0100: Persistent MIMO DL IR HARQ

· 0b0101: Persistent MIMO DL IR HARQ for Convolutional Code

· 0b0110: Persistent MIMO DL STC HARQ
· 0b0111: HR Multicast DL subburst 

The Persistent HARQ DL MAP IE may be used for non persistent allocations by setting the persistent flag in the subburst IE to 0.
Table 366—Persistent HARQ DL MAP allocation IE
	Syntax
	Size (bit)
	Notes

	Persistent_HARQ_DL_MAP_IE() {
	
	

	Extended-2 DIUC
	4
	Persistent_HARQ_DL_MAP_IE = 0xD

	Length
	8
	Length in bytes

	RCID_Type
	2
	0b00: Normal CID

0b01: RCID11

0b10: RCID7

0b11: RCID3
For HR Multicast, RCID_Type is set to 0b00 and Normal CID is replaced by HR Multicast CID

	ACK Region Index
	1
	The index of the ACK region associated with all subbursts (except HR multicast DL burst) defined in this Persistent HARQ DL MAP (FDD/H-FDD only)

	while (data_remains){
	
	

	Region ID use indicator
	1
	0: Region ID not used

1: Region ID used

	Change Indicator
	1
	0: No change occurred

1: Change occurred

	if (Region ID use indicator == 0){
	
	

	OFDMA Symbol offset
	8
	

	Subchannel offset
	7
	

	Number of OFDMA symbols
	7
	

	Number of subchannels
	7
	

	Rectangular subburst indication
	1
	Indicates subburst allocations are time-first rectangular. The duration field in each subburst IE specifies the number of subchannels for each rectangular allocation. The slot offset field in each subburst IE specifies the subchannel offset from the first subchannel for each rectangular allocation. When this field is clear, subbursts shall be allocated in frequency-first manner and the duration field reverts to the default operation

	}
	
	

	else{
	
	

	Region ID
	8
	Index to the DL region defined in DL region definition

TLV in DCD

	}
	
	

	Power boost per subburst
	1
	Set to 1 to signal power boost per subburst. This field

shall be set to 0 if Rectangular subburst indication is set

to 0

	if (Power boost per subburst == 0){
	
	

	Boosting
	3
	0b000: Normal (not boosted)

0b001: +6dB

0b010: –6dB

0b011: +9dB

0b100: +3dB

0b101: –3dB

0b110: –9dB

0b111: –12dB

Note that if the Persistent flag is set, the boosting value

applies to each allocation instance of the persistent

allocation

	}
	
	

	Mode
	4
	Indicates the mode in this HARQ region

0b0000: Persistent DL Chase HARQ

0b0001: Persistent DL Incremental redundancy HARQ

for CTC

0b0010: Persistent DL Incremental redundancy HARQ

for Convolutional Code

0b0011: Persistent MIMO DL Chase HARQ

0b0100: Persistent MIMO DL IR HARQ

0b0101: Persistent MIMO DL IR HARQ for Convolutional

Code

0b0110: Persistent MIMO DL STC HARQ
0b0111: HR Multicast DL subburst
0b01110b1000 to 0b1111: Reserved

	Subburst IE Length
	8
	Length, in nibbles, to indicate the size of the subburst IE

in this HARQ mode. The MS may skip DL HARQ

Subburst IE if it does not support the HARQ mode.

However, the MS shall decode NACK Channel field

from each DL HARQ Subburst IE to determine the UL

ACK channel it shall use for its DL HARQ burst

	if( Mode == 0b0000){
	
	

	Persistent DL Chase HARQ subburst IE
	variable
	

	} elseif (Mode == 0b0001){
	
	

	Persistent DL Incremental redundancy HARQ for CTC subburst IE
	variable
	

	} elseif (Mode == 0b0010){
	
	

	Persistent DL Incremental redundancy HARQ for Convolutional Code
	variable
	

	} elseif (Mode == 0b0011){
	
	

	Persistent MIMO DL Chase HARQ
	variable
	

	} elseif (Mode == 0b0100){
	
	

	Persistent MIMO DL IR HARQ
	variable
	

	} elseif (Mode == 0b0101){
	
	

	Persistent MIMO DL IR HARQ for Convolutional Code
	variable
	

	} elseif (Mode == 0b0110){
	
	

	Persistent MIMO DL STC HARQ
	variable
	

	} elseif (Mode == 0b0111){
	
	

	HR Multicast DL subburst IE
	variable
	Table xx+1

	}
	
	

	}
	
	

	Padding
	variable
	Padding to byte for the unspecified portion of this IE

(i.e., not including the first two fields, “Extended-2

DIUC” and “Length”); shall be set to 0.

	}
	
	


[Remedy3: Add the following text into Section 11 in the 802.16n AWD]
11. TLV encodings 
[Change the text in 11.1 as follows:]
11.1 Common encodings

Common TLV fields and their associated type codes are presented in Table 559.
Table 559—Type values for common TLV encodings
	Type
	Name

	149
	HMAC Tuple 

	148
	MAC Version Encoding 

	147
	Current Transmit Power 

	146
	Downlink Service Flow 

	145
	Uplink Service Flow 

	144
	Vendor ID Encoding 

	143
	Vendor-Specific Information 

	142
	SA-TEK-Update 

	141
	CMAC tuple 

	140
	Short-HMAC tuple 

	139
	Enabled-Action-Triggered 

	138
	SLPID_Update 

	137
	Next Periodic Ranging 

	136
	MAC Hash Skip Threshold 

	135
	Paging Controller ID 

	134
	Paging Information 

	133
	NSP List 

	132
	Verbose NSP Name List 

	131
	MIHF frame 

	130
	MIHF frame type 

	129
	Query ID 

	128
	MCID Pre-allocation and Transmission info 

	127
	MCID Continuity and Transmission Info 

	xxx
	HR multicast service flow update mapping info


[Insert the following at the end of 11.1 (renumbering may be required):]

11.1.xx HR multicast service flow update mapping info
The TLV encodings defined in this subclause are specific to the RNG-RSP (6.3.2.3.6) and MOB_NBR-ADV (6.3.2.3.42) MAC management message. This TLV indicates the mapping of HR Multicast CID used in the current Multicast zone to new HR Multicast CID within a neighboring Multicast zone and information regarding the HR-Multicast MAP transmission in the neighbor Multicast Zone.
	Type
	Length (bytes)
	Value
	Scope

	Xxx
	Variable (3+Nx4)
	See Table xyz
	RNG-RSP,

MOB_NBR-ADV


Table xyz – HR Multicast service flow update mapping info definition
	Field
	Length (bits)
	Note

	Multicast_Group_Zone_ID 
	12
	Multicast zone identifier for current Multicast Zone

	Neighboring_Multicast Group_ZONE_ID 
	12
	Multicast Group zone identifier for neighboring Multicast Group Zone

	List of HR Multicast CID Mappings 
	variable (Nx4)
	Current_HR_MCID(1), New_HR_MCID(1), ..., Current_HR_MCID(N), New_HR_MCID(N)


A value of 0xFFFF in the New_HR_MCID field indicates that the service flow corresponding to Current_HR_MCID is not available in the Multicast Zone identified by the TLV.

[Insert the following row at the end of Table 575, 11.4.1 as follows:]

	Multicast group zone identifier
	xxx
	1
	This parameter shall include multicast zone identifier with which BS is associated.

A Multicast Group Zone identifier is 1 byte long. bits 11 through 0 are the Multicast Group Zone Identifier, bits 16 through 13 are set to 0 in each byte.
The Multicast Group Zone identifier shall not be ‘0’. When the parameter is part of a compound DCD_settings TLV (refer to 11.18.1), a value of 0 means that the neighbor BS is not affiliated with any Multicast Group zone
	All


[Change the text in 11.5 as follows:]
11.5 RNG-REQ management message encodings

The encodings in Table 582 are specific to the RNG-REQ message (6.3.2.3.5).

Table 582—RNG-REQ message encodings
	Name
	Type (1byte)
	Length
	Value

(variable length)
	PHY scope

	………
	…
	…
	………
	…

	Ranging Purpose Indication
	6
	1
	Bit 0: HO indication (when this bit is set to 1 in combination with other included information elements indicates the MS is currently attempting to HO or network

reentry from idle mode to the BS)
Bit 1: Location update request (when this bit is set to 1, it indicates MS action of idle mode location update process)

Bit 2: Seamless HO indication (when this bit is set to 1 in combination with other included information elements indicates the MS is currently initiating ranging as part of the seamless HO procedure)

Bit 3: Ranging Request for Emergency Call Setup (when this bit is set to 1, it indicates MS action of Emergency Call Process)

Bit 4: MBS update. When this bit is set to 1, the MS is currently attempting to perform location update due to a need to update service flow management encodings for MBS flows.

Bit 5: HR Multicast service flow update. When this bit is set to 1, the MS is currently a need to update multicast service flow management encodings for multicast transmission due to crossing Multicast Group zone.

Bits 56–7: Reserved
	

	………
	…
	…
	………
	…


[Insert the following rows at the end of Table 606 in 11.13 Service flow management encodings as follows:]
	aa
	HR multicast service

	bb
	HR multicast group zone identifier assignment


[Insert the following at the end of 11.13 (renumbering may be required):]
11.13.yy HR multicast service

This TLV indicates whether the multicast service is being requested or provided for the connection that is being setup. A value of 1 indicates that an multicast service limited to the serving BS is being requested and a value of 2 indicates multi-BS-MBS regardless of proving macro-diversity. If MS or BS wants to initiate multicast service, DSA-REQ with HR multicast service TLV shall be used. The DSA-RSP message shall contain the acceptance or rejection of request and if there is no available multicast, multicast service value shall be set to 0.
	Type
	Length
	Value
	Scope

	[145/146].aa 
	1
	0: No available multicast service 

1: Multicast in Serving BS Only 

2: Multicast in a multi-BS Zone supporting
3-255: Reserved 
	DSA-REQ, DSA-RSP, DSA-ACK, DSC-REQ, DSC-RSP


11.13.yy+1 Multicast Group Zone Identifier Assignment parameter

The DSA-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].bb 
	1
	Multicast group zone identifier

(bits 11 through 0 are the Multicast Group Zone Identifier, bits 15 through 12 are set to 0)
	REG-REQ, REG-RSP, DSA-REQ, DSA-RSP, DSC-REQ, DSC-RSP


[Remedy4: Add the following text into Section 17.2.9 Multicast Support in the 802.16n AWD]
17. WirelessMAN-High Reliability Network

17.2 WirelessMAN HR-OFDMA air interface
17.2.9 Multicast Support

Each HR-BS capable of providing multicast communication belongs to a certain multicast group zone. A multicast zone defined as a set of HR-BSs where the same HR Multicast CID is used for transmitting the content of certain service flow(s).
An HR-BS may provide the HR-MS with multicast content locally within its coverage and independently of other HR-BSs. The single HR-BS provision of multicast is therefore a configuration where a Multicast Zone is configured to consist of a single HR-BS only. In this case, the HR-BS uses any CID providing multicast service, independently of other HR-BSs, so the HR-MS received the multicast data from its serving HR-BS, and the HR-MS should not expect the service flow for this multicast connection to continue when the HR-MS leaves the serving HR-BS’ coverage. However, if the HR-MS moves to an HR-BS that is transmitting the same multicast flow in another HR Multicast Group Zone, HR-MS may update its service flow management encodings to continue to receive the same multicast flows.

To ensure proper multicast operation on networks of HR-BS employing multicast, the HR Multicast CID used for common multicast content and service shall be the same for all HR-BSs within the same HR Multicast Group Zone. This allows the HR-MS which has already registered with a service to be seamlessly synchronized with multicast transmissions within an HR Multicast Group Zone without communicating in the UL or re-registering with other HR-BS within that HR Multicast Group Zone.
The Multicast Group Zone identifier shall not be “0.”
When the Multicast Group Zone identifier list appears in DCD setting TLV in MOB_NBR-ADV message with only one value of “0,” then the neighbor BS is not affiliated with any Multicast zone. An Multicast zone that is adjacent to another Multicast zone is a neighbor multicast zone to that multicast zone.

17.2.9.1 Multicast communication operation

An HR-BS establishes a DL multicast service by creating a multicast connection with each HR-MS to be associated with the service. Multicast service flows are not dedicated to the specific HR-MS and are maintained even though the HR-MS is either connected mode or idle mode. When an HR-MS is registered at an HR-BS for receiving multicast service, multicast service flows shall be instantiated as multicast connections. An HR-MS regardless of what mode the HR-MS is currently in may receive data of multicast service flows transmitted from HR-BS. Any available HR Multicast CID is used for the multicast service (i.e., there are no dedicated CIDs for multicast transport connections). To ensure proper multicast operation, the HR multicast CID used for the service shall be the same for all HR-MSs on the same channel that participate in the connection in a multicast zone. Mapping of multicast service flows to corresponding HR multicast CIDs shall be known and be the same for all HR-BSs belonging to the same HR Multicast Group Zone.
17.2.9.1.1 Multicast communication establishment

The procedure of multicast communication establishment includes capacity exchange, establishment multicast connection, transmission and receiving the HR-multicast control channel as shown in Figure xxx. The procedure includes 

· Capacity exchange using REG-REQ/RSP

· DSx procedure containing relevant multicast parameter to establish multicast connection

· Transmission and receiving the HR multicast control channel

To discover multicast service, HR-MS will inform HR-BS of support of multicast transmission by REG-REQ message and the HR-BS will indicate if it supports multicast for that HR-MS through REG-RSP message. The basic multicast capability exchange in REG-REQ/RSP message is described in 6.3.2.3.7 and 6.3.2.3.8.

When an HR-MS registers to receive multicast services, the serving HR-BS or the HR-MS may initiate the DSA procedure for multicast connections. The HR-MS' discovery and registration of multicast services with the HR-BS through upper layer signaling are outside the scope of this standard.

The DSA, DSC and DSD messages are used to establish, change, and delete multicast service flows respectively. The HR-BS shall send the DSA-REQ/RSP to the HR-MS with the relevant multicast parameters including Multicast Group ID.
To receive multicast data, an HR-MS receives the multicast allocation information in the multicast control channel (i.e., multicast assignment MAP).
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Figure xxx – Procedure of multicast communication establishment

17.2.9.1.2 Multicast communication in normal operation mode
When an HR-MS moves across Multicast zone boundaries in Active Mode or Sleep Mode, the HR-MS performs the handover procedure as described in 6.3.21.
When the HR-MS transits to a new Multicast Zone while in Active Mode or Sleep Mode, the HR-MS shall send RNG-REQ message described in 6.3.2.3.5 with Ranging Purpose Indication Bit 5 setting to 1 at the target HR-BS. In response to the request for multicast service flow update, the HR-BS shall transmit RNG-RSP message described in 6.3.2.3.6, which may include multicast service flow update mapping info to provide updated service flow management encodings for any affected multicast flow as part of the handover procedure.
17.2.9.1.3 Multicast communication operation in idle mode
When an HR-MS in Idle mode moves to an HR-BS which does not belong to HR-MS' previous Multicast Group Zone, the HR-MS is expected to update the multicast service flow management encodings at that HR-BS to provide continuous reception of multicast content. The HR-MS may obtain the multicast information in the target Multicast zone through MOB_NBR-ADV message described in 6.3.2.3.42 in the Multicast Zone of the service HR-BS. If the idle mode HR-MS has not received such information from the serving Multicast Zone, the HR-MS shall use location update procedure to acquire updated multicast service flow management encodings. In order to perform the multicast location update process, the HR-MS shall transmit RNG-REQ message described in 6.3.2.3.5 with the Ranging Purpose Indication Bit 5 setting to 1. In response to the request for multicast location update, the HR-BS shall transmit RNG-RSP message described in 6.3.2.3.6, which may include the Multicast Group Zone identifier and HR Multicast CID to provide update service flow management encodings for any affected multicast flow(s).
17.2.9.2 Multicast protocol features and functions
17.2.9.2.1 Downlink control channel for multicast communication

HR-multicast control channel (i.e., HR-Multicast DL MAP IE) carries configuration information (including allocation/change/releasement) for multicast communication for one multicast zone in an HR-BS. In HR-Multicast DL MAP, allocation period indicates a period of persistent allocation of multicast resource and Lifetime is a timer indicating the next instance of HR-Multicast DL MAP IE. Unless the Lifetime expires, this HR-Multicast DL MAP does not change during the allocation duration. At the time the Lifetime expires, the HR-Multicast DL MAP shall change or release the allocation.
Table xx – HR-Multicast DL MAP IE
	Syntax
	Size (bit)
	Notes

	HR-Multicast DL MAP IE {
	
	

	Extended-2 DIUC
	4
	HR Multicast DL Map IE() = 0xF (Extended-3 DIUC)

	Length
	8
	Length in bytes

	Extended-3 DIUC
	4
	0x01

	Region ID Indicator
	1
	0: not use Region_ID 
1: use Region_ID

	If (Region_ID use indicator == 0) {
	
	

	OFDMA symbol offset
	8
	Offset from the start of DL subframe

	Subchannel offset
	7
	

	Number of OFDMA symbols
	7
	

	Number of subchannels
	7
	

	Rectangular subburst Indication
	1
	Indicates subburst allocations are time-first rectangular. The duration field in each subburst IE specifies the number of subchannels for each rectangular allocation. This is only valid for AMC allocations and all allocations with dedicated pilots. When this field is clear, subbursts shall be allocated in frequency-first manner and the duration field reverts to the default operation.

	Reserved
	2
	

	} else
	
	

	Region_ID
	8
	Index to the DL region defined in DL region definition TLV in DCD

	}
	
	

	HR_Multicast_DL_Subburst_IE()
	variable
	Table xx+1

	Padding
	variable
	Padding to byte for the unspecified portion of this IE (i.e. not including the first two fields, “Extended-2 DIUC” and “Length”); shall be set to 0.

	}
	
	


Table xx+1—HR Multicast DL subburst IE format

	Syntax
	Size (bit)
	Notes

	HR_Multicast_DL_Subburst_IE() {
	
	

	N subburst
	4
	Number of subbursts in the 2D rectangular region is this field value plus 1.

	Resource shifting indicator
	1
	0 = No Resource shifting

1= Resource shifting

	For(j=0;j<Number of subbursts;j++){
	
	

	Allocation Flag
	1
	1 = allocate

0 = de-allocate

	Group Indicator
	1
	TDD mode: Reserved, set to 0.

Used for FDD/H-FDD case only; to indicate the group assignment of the MS (see 8.4.4.2 and 8.4.4.2.1)

0b0: Group #1

0b1: Group #2

	If (Allocation Flag == 0) {
	
	// deallocate

	HR Multicast CID
	16
	

	If (Resource shifting indicator == 1) {
	
	

	Duration
	variable
	Duration in slots. OFDMA Frame duration dependent
7 bits – 2.5 ms frame

8 bits – 5 ms frame

9 bits – 10 ms frame

10 bits – 20 ms frame

	Slot Offset
	variable
	Indicates the start of this persistent allocation in

OFDMA slots, with respect to the lowest numbered

OFDM symbol and the lowest numbered subchannel in the region.

OFDMA Frame duration dependent
7 bits – 2.5 ms frame

8 bits – 5 ms frame

9 bits – 10 ms frame

10 bits – 20 ms frame

	}
	
	

	} else if (Allocation Flag == 1) {
	
	// allocate

	HR Multicast CID
	16
	

	Persistent Flag
	1
	0 = Non-persistent

1 = Persistent

	if( Power boost per subburst == 1 ){
	
	

	Boosting
	1
	0b000: Normal (not boosted)

0b001: +6dB

0b010: –6dB

0b011: +9dB

0b100: +3dB

0b101: –3dB

0b110: –9dB

0b111: –12dB;

Note that if the Persistent flag is set, the boosting value applies to each instance of the persistent allocation

	}
	
	

	Duration
	variable
	Duration in slots. OFDMA Frame duration dependent

7 bits – 2.5 ms frame

8 bits – 5 ms frame

9 bits – 10 ms frame

10 bits – 20 ms frame

	Slot Offset
	variable
	Indicates the start of this persistent allocation in

OFDMA slots, with respect to the lowest numbered

OFDM symbol and the lowest numbered subchannel in the region.

OFDMA Frame duration dependent
7 bits – 2.5 ms frame

8 bits – 5 ms frame

9 bits – 10 ms frame

10 bits – 20 ms frame

	If (Persistent Flag == 1) {
	
	

	Allocation Period (ap)
	5
	Period of the persistent allocation is this field

value plus 1 (unit is frame)

	Lifetime(L)
	4
	Indicates the time to transmit the information of this allocation and the information does not change until lifetime expires. The next transmission of information is at the frame whose frame number, Nframe, satisfies the following condition.

Nframe modulo L + 1 = 0



	} else
	
	

	Next allocation offset
	5
	5LSBs of frame number and it indicates next allocation of the allocation of this field

	}
	
	

	DIUC
	4
	

	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

	}
	
	

	}
	
	

	Padding
	variable
	Padding to nibble; shall be set to 0.

	}
	
	


17.2.9.3 Multicast key management

Multicast key is managed as described in 17.2.10.2.

 [-------------------------------------------------End of Text Proposal----------------------------------------------------]
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