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Proposed AWD text on Group Resource Allocation

Wei Xia, Yanfeng Guan, Ping Qiu, Xianming Chen, Ying Liu, Huiying Fang
ZTE Corporation
Ming-Hung Tao
ITRI
1 Introduction
In current AWD，the following topics regarding group resource allocation are TBD.
· The broadcast group configuration A-MAP IE.
· The configured MCS set candidates in additional broadcast message.
· Error Handling Procedure.
This contribution proposed text on broadcast GC A-MAP IE, different types of MCS set candidates and error handing procedure for GRA. Please refer to the contribution [1] for detailed analysis.
2 References

[1] S80216m-09_1515. Broadcast Group Configuration A-MAP IE and MCS set candidates for Group Resource Allocation: Simulation Support, July, 2009.
[2] IEEE 80216m-09_0010r2. Part 16: Air Interface for Fixed and Mobile Broadband Wireless Access Systems. Advanced Air Interface(working document), June, 2009.
Proposal Text #1 for inclusion in the 802.16m amendment
-------------------------------  Text # 1 Start  --------------------------------------------------- 
15.2.8.2 Group Configuration
…
ABS configures a ISizeOffset Set for each group among the predefined candidate sets listed in Table aaa 30 for both downlink and uplink. When an AMS is added into the group, the configured ISizeOffset Set ID is indicated through Group Configuration IE. The assigned ISizeOffset  to AMS in the group shall be chosen from the config​ured set. For grouping flexibility and system efficiency, two adjacent ISizeOffset set candidates can have the same ISizeOffset or the ISizeOffset supportable of a group can be discrete. 
Table 30 – DL MIMO mode ISizeOffset Set Candidates

	ID
	ISizeOffset Set

	000
	00000
	00001
	00010
	00011

	
	00100
	00101
	00110
	00111

	
	01000
	01001
	01010
	01011

	
	01100
	01101
	01110
	01111

	
	10000
	10001
	10010
	10011

	
	10100
	10101
	10110
	10111

	
	11000
	11001
	11010
	11011

	
	11100
	11101
	11110
	11111

	001
	00000
	00001
	00010
	00011

	
	00100
	00101
	00110
	00111

	
	01000
	01001
	
	

	010
	01000
	01001
	01010
	01011

	
	01100
	01101
	01110
	01111

	
	10000
	10001
	
	

	011
	10000
	10001
	10010
	10011

	
	10100
	10101
	10110
	10111

	
	11000
	11001
	
	

	100
	10110
	10111
	11000
	11001

	
	11010
	11011
	11100
	11101

	
	11110
	11111
	
	

	101-111
	Reserved
	
	
	


-------------------------------  Text #1 End  ---------------------------------------------------
Proposal Text #2 for inclusion in the 802.16m amendment
-------------------------------  Text # 3 Start  --------------------------------------------------- 
15.2.8.3.1 Addition of AMS to a Group
Addition of an AMS to a group occurs when group resource allocation is initialized for the AMS or when AMS in a group moves to other group. For inclusion, the group information shall be informed to AMS in order to interpret resource assignment information from Group Resource Allocation A-MAP IE. The information is transmitted through Group Configuration A-MAP IE. The Group Configuration A-MAP IE can be either unicast or broadcast. When there are multiple AMSs need to be added to a group simultaneously, the broadcast Group Configuration A-MAP IE can be used for informing multiple AMSs of the group configuration information. The details on broadcasting this IE are TBD.
-------------------------------  Text # 3 End  --------------------------------------------------- 
Proposal Text #3 for inclusion in the 802.16m amendment
-------------------------------  Text # 4 Start  --------------------------------------------------- 
15.2.8.3.2 Deletion of AMS from a Group
The ABS may delete an AMS from a group when one or more of the following conditions applies: (i) the connection is terminated (ii) the MIMO mode/MCS/HARQ burst size suitable for the AMS no longer belongs to the MIMO Mode Set/MCS set/HARQ burst size set corresponding to the group.
If deletion information is specified in Group Resource Allocation A-MAP IE, the filed ‘ACK Channel Offset’ indicates the start of ACK index used for deleted AMSs. The start of ACK index used for scheduled allocations in the group is equal to the value of ‘ACK Channel Offset’ plus the number of deleted AMSs.

15.2.8.3.2.1 ABS Operation

ABS may delete multiple AMSs from a group in a subframe. The deletion is informed by listing the User Bitmap Index of deleted AMS in Group Resource Allocation A-MAP IE. The deletion shall apply from the subframe in which the deletion information is sent. 
To confirm that the deleted AMS has successfully decoded the deletion information in the corresponding Group Resource Allocation A-MAP IE, the ABS shall assign the HARQ feedback channel to the deleted AMS. If no acknowledgement is detected on the assigned channel, the ABS shall assume that the AMS missed the deletion information. 
After the ABS receives the ACK for deletion information from the deleted AMS, it can assign the User Bitmap index of deleted AMS to new AMS added to the group.
15.2.8.3.2.2 AMS Operation
Upon receiving the deletion information in the Group Resource Allocation A-MAP IE, the AMS shall check whether its User Bitmap index is specified. If it is deleted from the group, the AMS shall calculate its ACK channel index according to the strart of ACK index for deleted AMSs and the list of User Bitmap index, and it shall send ACK on the assigned HARQ feedback channel.

-------------------------------  Text # 4 End  --------------------------------------------------- 
Proposal Text #5 for inclusion in the 802.16m amendment
-------------------------------  Text # 5 Start  --------------------------------------------------- 
15.2.8.4 Error Handling Procedure
In the case of addition, if the addition information is not received by the new AMS, it may result in resource wastage. The ABS shall assign a HARQ feedback channel for the added AMS to send the acknowledgement. The added AMS specified in Group Configuration IE shall feedback the reception of addition information. Absence of ACK is implicitly considered as an NACK by the ABS. The ABS starts group resource allocation for the new AMS only after receiving ACK from the AMS.

In the case of deletion, if the deletion information is not received by the deleted AMS, it may result in transmission collision. The ABS shall assign a HARQ feedback channel for the deleted AMS to send acknowledgement. The deleted AMS specified in Group Resource Allocation IE shall confirm the reception of deletion information. Absence of ACK is implicitly considered as an NACK by the ABS. The ABS assigns the User Bitmap index of deleted AMS to new AMS only after receiving ACK from the deleted AMS.
-------------------------------  Text # 5 End  --------------------------------------------------- 
Proposal Text #5 for inclusion in the 802.16m amendment
-------------------------------  Text # 5 Start  --------------------------------------------------- 
15.3.6.5.2.4  Group Resource Allocation A-MAP IE
…
Table 671- DL Group Resource Allocation A-MAP IE

	Syntax
	Size in bits *
	Description/Notes

	A-MAP IE Type
	4
	DL Group Resource Allocation A-MAP IE

	Resource Offset
	[6][8]
	Indicates starting LRU for resource assignment to this group

	ACK Channel Offset
	TBD
	For NDA == 0, this field Iindicates the start of ACK index used for scheduled allocations at this subframe in the group. 
For NDA > 0, this field indicates the start of ACK index used for deleted AMSs. The start of ACK index used for scheduled allocations in the group is equal to the value of ‘ACK Channel Offset’ plus NDA.


	NDA
	[2][3]
	Indicates the number of deleted AMSs in the group. 

	For(i=0,i++,i<NDA){
	
	

	    User Bitmap Index
	[5]
	Indicates the User Bitmap Index of deleted AMSs.

	}
	
	

	User Bitmap Size
	[2][5]
	Indicates the length of User Bitmap

	User Bitmap
	Variable
	Bitmap to indicate scheduled AMSs in a group. The size of the bitmap is equal to the User Bitmap Size   

	If( Group MIMO mode set ==0b01 or 0b11){
	
	

	MIMO Bitmap
	Variable
	Bitmap to indicate MIMO mode for the scheduled AMSs.

	}
	
	

	If( Group MIMO mode set == 0b11){
	
	

	    PSI Bitmap
	Variable
	Bitmap to indicate PSI for MU-MIMO

	    Pairing Bitmap
	Variable
	Bitmap to indicate AMS pair sharing same resource for MU-MIMO

	}
	
	

	Resource Assignment Bitmap
	Variable
	Bitmap to indicate MCS/resource size for each scheduled user AMS 

	Padding
	Variable
	Padding to reach byte boundary

	MCRC
	[16] 
	16 bit masked CRC 


Table 672-UL Group Resource Allocation A-MAP IE

	Syntax
	Size in bits *
	Description/Notes

	A-MAP IE Type
	4
	UL Group Resource Allocation A-MAP IE

	Resource Offset
	[6][8]
	Indicates starting LRU for resource assignment to this group

	ACK Channel Offset
	TBD
	For NDA == 0, this field Iindicates the start of ACK index used for scheduled allocations at this subframe in the group. 

For NDA > 0, this field indicates the start of ACK index used for deleted AMSs. The start of ACK index used for scheduled allocations in the group is equal to the value of ‘ACK Channel Offset’ plus NDA.


	NDA
	[2][3]
	Indicates the number of deleted AMS in the group. 

	For(i=0,i++,i<NDA){
	
	

	    User Bitmap Index
	[5]
	Indicates the User Bitmap Index of deleted AMSs.

	}
	
	

	User Bitmap Size
	[2][5]
	Size of the user bitmap; may not be needed if user bitmap size is included in configuration message/A-MAP IE

	User Bitmap
	Variable
	Bitmap to indicate scheduled users in a group. The size of the bitmap is equal to the User Bitmap Size   

	If( Group MIMO mode set == 0b01 or 0b11){
	
	

	MIMO Bitmap
	Variable
	Bitmap to indicate MIMO mode for the scheduled AMSs.

	}
	
	

	If( Group MIMO mode set == 0b10 or 0b11){
	
	

	    PSI Bitmap
	Variable
	Bitmap to indicate PSI for MU-MIMO

	    Pairing Bitmap
	Variable
	Bitmap to indicate AMS pair sharing same resource for MU-MIMO

	}
	
	

	Resource Assignment Bitmap
	Variable
	Bitmap to indicate MCS/resource size for each scheduled user   

	Padding
	Variable
	Padding to reach byte boundary

	MCRC
	[16] 
	16 bit masked CRC 


-------------------------------  Text # 5 End  --------------------------------------------------- 
Proposal Text #6 for inclusion in the 802.16m amendment
-------------------------------  Text # 6 Start  --------------------------------------------------- 
15.3.6.5.2.5  Group Configuration A-MAP IE
The unicast group configuration A-MAP IE is used for initiating and maintaining a group for resource assignment. The broadcast group configuration A-MAP IE is TBD used for adding multiple AMSs to a group. The MCRC of unicast IE is masked with Station ID, while the MCRC of broadcast IE is masked with broadcast ID (TBD). 
Table 673- DL Unicast Group Configuration A-MAP IE
	Syntax
	Size in bits *
	Description/Notes

	A-MAP IE Type
	4
	DL Group Configuration A-MAP IE

	Group ID
	5
	Indicates group index.

	MCS Set ID
	[3]
	Indicates MCS set supported in the group that is selected from [the predefined MCS set candidates][the configured MCS set candidates in additional broadcast message].

	HARQ Burst Size Set ID
	[2]
	Indicates HARQ data burst size set supported in the group that is selected from the configured HARQ data burst size set candidates in additional broadcast message.

	GRA Periodicity
	[2]
	Indicate the period of transmitting GRA A-MAP IE

0b00: 1 frame

0b01: 2 frame
0b10: 4 frame

0b11: 8 frame

	Long TTI Indicator
	1
	Defines number of subframe spanned by the allocated resource.

0b0: 1 subframe (Frequency first allocation)

0b1: 4 DL subframe for FDD or all DL frame subframe for TDD (Time first allocation)

	Group MIMO Mode
	2
	Indicate Group MIMO mode set supported in the group.

0b00: SFBC

0b01: SFBC and Vertical encoding

0b10: CL SU-MIMO 

0b11: CL SU-MIMO and CL MU-MIMO 

	if (Nsubframe, A-MAP ==2){
	
	

	    Allocation Relevance
	1
	Subframe index when an A-MAP region occurs every 2 subframes (Nsubframe, A-MAP =2) 

0b0: Allocation in the first DL subframe relevant to an A-MAP region

0b1: Allocation in the second DL subframe relevant to an A-MAP region

	}
	
	

	User Bitmap Index
	[5]
	Indicates User Bitmap index to the AMS. An AMS may have multiple User Bitmap Indexes in a group.

	Initial ACID
	TBD
	Indicates the start of ACID used for group resource allocation. 

	N_ACID
	TBD
	Indicates the number of ACIDs used for group resource allocation.

	ACK channel Index
	TBD
	Indicates the ACK channel used for the AMS to send acknowledgement for the addition information.

	Padding
	Variable
	Padding to reach byte boundary.

	MCRC
	[16] 
	16 bit masked CRC 


Table 674- UL Unicast Group Configuration A-MAP IE

	Syntax
	Size in bits *
	Description/Notes

	A-MAP IE Type
	4
	UL Group Configuration A-MAP IE

	Group ID
	5
	Indicates group index.

	MCS Set ID
	[3]
	Indicates MCS set supported in the group that is selected from [the predefined MCS set candidates][the configured MCS set candidates in additional broadcast message].

	HARQ Burst Size Set ID
	[2]
	Indicates HARQ data burst size set supported in the group that is selected from the configured HARQ data burst size set candidates in additional broadcast message.

	GRA Periodicity
	[2]
	Indicate the period of transmitting GRA A-MAP IE

0b00: 1 frame

0b01: 2 frame
0b10: 4 frame

0b11: 8 frame

	Long TTI Indicator
	1
	Defines number of subframe spanned by the allocated resource.

0b0: 1 subframe (Frequency first allocation)

0b1: 4 UL subframe for FDD or all UL subframe for TDD (Time first allocation)

	Group MIMO Mode
	2
	Indicate Group MIMO mode set supported in the group.

0b00: SFBC

0b01: SFBC and Vertical encoding

0b10: OL MU-MIMO 

0b11: CL SU-MIMO and CL MU-MIMO

	if (Nsubframe, A-MAP ==2){
	
	

	If(DL:UL !=3:5){
	
	

	    Allocation Relevance
	1
	Subframe index when an A-MAP region occurs every 2 subframes (Nsubframe, A-MAP =2) 

0b0: Allocation in the first DL subframe relevant to an A-MAP region

0b1: Allocation in the second DL subframe relevant to an A-MAP region

	}else if (DL:UL !=3:5){
	
	

	     Allocation Relevance
	2
	Subframe index when an A-MAP region occurs every 2 subframes (Nsubframe, A-MAP =2) and DL:UL subframe ratio is 8:0, 6:2, 4:4 or 5:3 

0b0: Allocation in the first UL subframe relevant to an A-MAP region

0b1: Allocation in the second UL subframe relevant to an A-MAP region

	   }
	
	

	}
	
	

	User Bitmap Index
	[5]
	Indicates User Bitmap index to the AMS. An AMS may have multiple User Bitmap Indexes in a group.

	Initial ACID
	TBD
	Indicates the start of ACID used for group resource allocation. 

	N_ACID
	TBD
	Indicates the number of ACIDs used for group resource allocation.

	ACK channel Index
	TBD
	Indicates the ACK channel used for the AMS to send acknowledgement for the addition information.

	Padding
	Variable
	Padding to reach byte boundary.

	MCRC
	[16] 
	16 bit masked CRC 


Table xxx- DL Broadcast Group Configuration A-MAP IE
	Syntax
	Size (bits)
	Notes

	A-MAP IE Type
	4
	DL Group Configuration A-MAP IE

	Group ID
	5
	Indicates group index.

	Number of new AMSs
	2
	Indicates the number of new AMSs added into the group

0b00: 2 AMSs

0b01: 3 AMSs

0b10: 4 AMSs

0b11: 5 AMSs

	User Bitmap index description indicator
	1
	Indicates whether each AMS’s User Bitmap index is described
0b0: Indicate that the User Bitmap index for the AMS associated with the first STID needs to be described, and the User Bitmap index for remaining AMSs are determined by the order of STIDs described.
0b1: Indicate that the User Bitmap index for every added AMS needs to be described.

	For (i=0, i++, i< Number of new AMSs ) 
	
	

	{
	
	

	  Station ID
	12
	

	Initial ACID
	4
	Indicates the start of ACID used for group resource allocation.

	 N_ACID
	3
	Indicates the number of ACIDs used for group resource allocation.

	 if (User Bitmap index description indicator ==1) && (i !=1){
	
	

	User Bitmap Index
	5
	Indicates User Bitmap index of the specified AMS.

	}
	
	

	else {
	
	

	     User Bitmap Index for the first new AMS
	5
	Indicates the User Bitmap index of the AMS associated with the first STID described. The User Bitmap index for remaining AMSs are determined by the order of STIDs described.

	       }
	
	

	}
	
	

	 ISizeOffset Set ID
	3
	Indicates ISizeOffset set supported in the group

	HARQ Burst Size Set ID
	2
	Indicates HARQ data burst size set supported in the group that is selected from the configured HARQ data burst size set candidates in additional broadcast message.

	GRA Periodicity
	2
	Indicate the period of transmitting GRA A-MAP IE

0b00: 1 frame

0b01: 2 frame
0b10: 4 frame

0b11: 8 frame

	Long TTI Indicator
	1
	Defines number of subframe spanned by the allocated resource.

0b0: 1 subframe (Frequency first allocation)

0b1: 4 DL subframe for FDD or all DL frame subframe for TDD (Time first allocation)

	Group MIMO Mode
	2
	Indicate Group MIMO mode set supported in the group.

0b00: SFBC

0b01: SFBC and Vertical encoding

0b10: CL SU-MIMO 

0b11: CL SU-MIMO and CL MU-MIMO 

	if (Nsubframe, A-MAP ==2){
	
	

	    Allocation Relevance
	1
	Subframe index when an A-MAP region occurs every 2 subframes (Nsubframe, A-MAP =2) 

0b0: Allocation in the first DL subframe relevant to an A-MAP region

0b1: Allocation in the second DL subframe relevant to an A-MAP region

	}
	
	

	ACK channel Index
	TBD
	Indicates the start of ACK channel used for the added AMSs to send acknowledgement for the addition information.

	
	
	

	Padding
	Variable
	Padding to reach byte boundary.

	MCRC
	16 
	The CRC is masked with a broadcast ID


Table xxx - UL Broadcast Group Configuration A-MAP IE

	Syntax
	Size in bits *
	Description/Notes

	A-MAP IE Type
	4
	UL Group Configuration A-MAP IE

	Group ID
	5
	Indicates group index.

	Number of new AMSs
	2
	Indicates the number of new AMSs added into the group

00: 2 AMSs

01: 3 AMSs

10: 4 AMSs

11: 5 AMSs

	User Bitmap index description indicator
	1
	Indicates whether each AMS’s User Bitmap index is described

	For (i=0, i++, i< Number of new AMSs ) 
	
	

	{
	
	

	  Station ID
	12
	

	Initial ACID
	4
	Indicates the start of ACID used for group resource allocation.

	 N_ACID
	3
	Indicates the number of ACIDs used for group resource allocation.

	 if (User Bitmap index description indicator ==1) && (i !=1){
	
	

	User Bitmap Index
	5
	Indicates User Bitmap index of the specified AMS.

	}
	
	

	else {
	
	

	     User Bitmap Index for the first new AMS
	5
	Indicates the User Bitmap index of the AMS associated with the first STID described. The User Bitmap index for remaining AMSs are determined by the order of STIDs described.

	       }
	
	

	}
	
	

	Initial ACID
	TBD
	Indicates the start of ACID used for group resource allocation. 

	N_ACID
	TBD
	Indicates the number of ACIDs used for group resource allocation.

	ACK channel Index
	TBD
	Indicates the start of ACK channel used for the added AMSs to send acknowledgement for the addition information.

	Padding
	Variable
	Padding to reach byte boundary.

	MCRC
	[16] 
	16 bit masked CRC 


-------------------------------  Text # 6 End  --------------------------------------------------- 

  


