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Proposal on Group Resource Allocation for the IEEE 802.16m

Wei Xia, Yanfeng Guan, Jerry Chow, Ying Liu

ZTE Corporation
1 Introduction
This contribution presents a group resource allocation mechanism for 802.16m and proposes text to be included in the 802.16m amendment working document(AWD).
2 Group Configuration 
The ABS forms candidate MCS sets and resource size sets and informs the MCS set ID and resource size set ID through Group Configuration A-MAP IE（GC A-MAP IE）. The MCS levels supportable for a group can be a predefined set or a semi-statically configured set. The information about a configured MCS set contains the MCS Set ID, the number of MCS levels and each MCS level within the set, and this information is indicated through S-SFH(TBD). The configured MCS set for a group can be changed through Group Resource Allocation A-MAP IE（GRA A-MAP IE）and/or GC A-MAP IE.
Different types of ABS can have different MCS sets configuration due to the different application scenarios. For example, Femto BS is deployed only for several users, so only several MCS sets are needed in order to reduce some indication overhead such as the indication for MCS Set ID. Table 1 shows an example of MCS sets supportable for Macro BS, while table 2 shows an example of MCS sets supportable for Femto BS.

Table 1. Predefined MCS Sets for Group Resource Allocation
	MCS Set ID
	MCS 
Levels
	MCS Set
 ID
	MCS 
Levels
	MCS Set 
ID
	MCS 

Levels
	MCS Set
 ID
	MCS 
 Levels

	 0000
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0001
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
	0010
	16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0011
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256


	 0100
	QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
	0101
	16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
	0110
	64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0111
	Reserved


Table 2. MCS Sets for Femto BS

	MCS Set ID
	MCS 
Levels
	MCS Set
 ID
	MCS 
Levels
	MCS Set 
ID
	MCS 

Levels
	MCS Set
 ID
	MCS 
 Levels

	 00
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
	01
	QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
	10
	16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
	11
	64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256


For group resource allocation, many overheads will be generated because of frequent additions of AMSs to a group and deletions of AMSs from a group. The main reason is that the MCS of an AMS never suits each kind of MCS of a group, so it must leave from a group and then join in another group or is scheduled in a manner of dynamic scheduling. Hence, the basic principle to reduce the probability of frequent move to/from a group is increase the MCS range of a group. Table 3 and Table 4 give another scheme for MCS sets.
Table 3. Predefined MCS Sets for Group Resource Allocation

	MCS Set ID
	MCS 
Levels
	MCS Set
 ID
	MCS 
Levels
	MCS Set 
ID
	MCS 

Levels
	MCS Set
 ID
	MCS 
 Levels

	 0000
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0001
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
16QAM 155/256
16QAM 184/256
	0010
	16QAM 102/256
16QAM 128/256
16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0011
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256

	 0100
	QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
	0101
	16QAM 128/256
16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
	0110
	64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0111
	Reserved


Table 4. MCS Sets for Femto BS

	MCS Set ID
	MCS 
Levels
	MCS Set
 ID
	MCS 
Levels
	MCS Set 
ID
	MCS 

Levels
	MCS Set
 ID
	MCS 
 Levels

	 00
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256
	01
	QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
	10
	16QAM 128/256
16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
	11
	64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256


Compared to Table 1 and 2, the intersection of two adjacent MCS sets have the same MCS, so the probability of joining in or removing from a group will be reduced, Hence, the overall overhead will decrease because group management overheads are higher than the overheads used for MCS Indication.
If reserving the same number of MCS in a MCS set, Table 5 and 6 can perform better than Table 1 and 2.

 Table 5. Predefined MCS Sets for Group Resource Allocation

	MCS Set ID
	MCS 
Levels
	MCS Set
 ID
	MCS 
Levels
	MCS Set 
ID
	MCS 

Levels
	MCS Set
 ID
	MCS 
 Levels

	 0000
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0001
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 155/256

	0010
	16QAM 128/256
16QAM 184/256
64QAM135/256
64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0011
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 135/256

	 0100
	QPSK 101/256
QPSK 171/256
16QAM 102/256
16QAM 155/256
	0101
	16QAM 128/256
16QAM 184/256
64QAM135/256
64QAM 181/256
	0110
	64QAM 157/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0111
	Reserved


Table 6. MCS Sets for Femto BS

	MCS Set ID
	MCS 
Levels
	MCS Set
 ID
	MCS 
Levels
	MCS Set 
ID
	MCS 

Levels
	MCS Set
 ID
	MCS 
 Levels

	 00
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 135/256
	01
	QPSK 101/256
QPSK 171/256
16QAM 102/256
16QAM 155/256
	10
	16QAM 128/256
16QAM 184/256
64QAM135/256
64QAM 181/256
	11
	64QAM 157/256
64QAM 205/256
64QAM 225/256
64QAM 237/256


Compared to Table 1 and 2, the MCS number of each MCS Set in table 5 and 6 is same, but the range of coding rate is bigger, so the group can support more kinds of allocation size and the probability of joining in or removing from a group will be also reduced, at the same time, the indication overhead for MCS set is unchanged. At last, the overall group manangement overheads can be decreased.

3 Group Management

3.1 Addition of AMS to a group
An AMS is added to a group using the unicast GC A-MAP IE Format 1. To save the overhead of some repeated information in GC A-MAP IE, such as message type, group ID and Group MCS set ID and resource size set ID, multiple AMSs can be added to a group simultaneously using the broadcast GC A-MAP IE Format 1. 
The GC A-MAP IE can be either unicast or broadcast and it is implicitly indicated by the masked CRC. The CRC of unicast GC A-MAP IE is masked with the specified AMS’s Station ID, while the broadcast GC A-MAP IE is masked with a broadcast ID. The following tables show the content of GC A-MAP IE Format 1.
Table 7. GC A-MAP IE Format 1:Unicast Addition 
	Syntax
	Size (bits)
	Notes

	A-MAP IE type
	4
	Addition IE

	Group ID
	5
	Indicates the Group ID

	Initial ACID
	[4]
	Indicates the initial value of ACID

	N_ACID
	[3]
	Indicated the number of ACIDs reserved for group resource allocation

	Bit-index/position
	[5]
	The bit-index/position of the new AMS

	Group MCS set ID
	[3] [4]
	Indicates MCS levels supported in the group.

	Group Resource set ID
	[2]
	Indicates the resource size supported in the group.

	MAP ACK Channel Index
	TBD
	Depending on MAP ACK channel definition in UL control.
It indicates the MAP ACK channel for the specified AMS.

	Padding
	Variable
	Padding to bytes boundary; padding value shall be set to zero.  

	MCRC
	16
	The CRC is masked with the specified AMS’s Station ID.


Table 8. GC A-MAP IE Format 1:Broadcast Addition
	Syntax
	Size (bits)
	Notes

	A-MAP IE type
	4
	Addition IE

	Group ID
	5
	

	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

	Bit-index/position description indicator
	1
	Indicates whether each AMS’s bit-index/position in user bitmap is described

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

	{
	
	

	  Station ID
	12
	

	 Initial ACID
	[4]
	Indicates the initial value of ACID

	 N_ACID
	[3]
	Indicated the number of ACIDs reserved for group resource allocation

	 if (Bit-index/position description indicator ==1)  && (i !=1){
	
	

	    Bit-index/position
	[5]
	Indicates the bit-index/position of the specified AMS in User Bitmap

	    }
	
	

	  else {
	
	

	    Bit-index/position for the first new AMS
	[5]
	The bit-index/position of the new AMS associated with the first STID described. The bit-indices/positions for remaining new AMSs are determined by the order of STIDs described.

	  }
	
	

	}
	
	

	Group MCS set ID
	[3] [4]
	Indicates MCS levels supported in the group.

	Group Resource set ID
	[2]
	Indicates the resource size supported in the group.

	MAP ACK Channel Index
	TBD
	Depending on MAP ACK channel definition in UL control.
It indicates the MAP ACK channel for the new AMS associated with the first STID described. The MAP ACK channel indices for remaining new AMSs are determined by the order of STIDs described.

	Padding
	Variable
	Padding to bytes boundary; padding value shall be set to zero.  

	MCRC
	16
	The CRC is masked with a broadcast ID.


Supposed that there are N (≥2) AMSs added into a group, the following table shows the total bit-size of signaling overhead using unicast GC A-MAP IE and broadcast GC A-MAP IE respectively. Please note that the calculation is inclusive of padding and exclusive of the bit-size of ‘MAP ACK Channel Index’. For N>=2, the overhead of unicast IE is more than that of broadcast IE. When there are multiple AMSs need to be added into a group, the ABS may choose to use either unicast IE or broadcast IE depending on the resource size and power consumption in different cases.
Table 8. Comparison on overhead between unicast IE and broadcast IE

	IE type
	Total bit-size N=2
	Total bit-size N=3
	Total bit-size N=4

	Unicast IE
	42 bits 
padded to 48bits 
48*2=96
	48*3=144
	48*4=192

	Multiple IE (Bit-index/position description indicator ==1)
	33+24*2=81 

padded to 88 
	33+24*3 = 105

padded to 112
	33+24*4 =129

padded to 136

	Multiple IE (Bit-index/position description indicator ==0)
	38+19*N= 76
padded to 80 
	38+19*N = 95
padded to 96
	38+19*N= 114
padded to 120


3.2 Deletion of AMS from a group 
The deletion information is signalled in the GC A-MAP IE Format 2. The deleted AMS is specified by the bit-index/ position indicated. 

Other AMSs within the group needs not to shift their positions in the User Bitmap. The hole in bitmap created by the deleted AMS can be filled by the new AMS added into the group. Hence, the size of User Bitmap is variable and it is indicated in the GRA A-MAP IE. Only the deleted AMS has to send an ACK to the ABS. Obviously, the overhead used to feedback will be reduced and the whole error handling procedure will become very simple.
The GC A-MAP IE has two formats: addition IE and deletion IE. Addition IE and deletion IE may be indicated through the IE type or MCRC. For deletion IE, the CRC of GC A-MAP IE is masked with the Group ID.
Table 4. Group Configuration IE Format 2
	Syntax
	Size (bits)
	Notes

	A-MAP IE type
	4
	Deletion IE

	Number of deleted AMSs
	2
	Indicates the number of users deleted from the group

00: 1 AMS
01: 2 AMSs

10: 3 AMSs

11: 4 AMSs

	for(i=0;i++;i< Number of deleted AMSs)
	
	

	{
	
	

	  Bit-index/position
	[5]
	Indicates the bit-index/position of the AMS in User Bitmap

	}
	
	

	MAP ACK Channel Index
	TBD
	TBD

Depends on MAP ACK channel definition in UL control

If there are multiple AMSs deleted from a group, this field indicates the MAP ACK channel for the AMS associated with the first bit-index/position described. The MAP ACK channel indices for remaining deleted AMSs are determined by the order of bit-indices/positions described.

	Padding
	Variable
	Padding to bytes boundary; padding value shall be set to zero.  

	MCRC
	16
	CRC masked with the Group ID


4 Error Handling Procedure
If the addition information is not received correctly by the new AMS, it may result in resource wastage and if the deletion information is not received correctly by the deleted AMS, it may result in transmission collision if its bit-index/position is assigned to anther AMS.
To eliminate holes in User Bitmap created by deleted users, AMSs have to shift its position by the accumulated number of deleted AMSs indicated in deletion information with bit-indices smaller than its own. Therefore, AMSs need to track deletion information in GRA A-MAP IE, otherwise, errors occurs. This mechanism makes the size of User Bitmap variable and such that the overhead caused by the fixed size of User Bitmap can be reduced. However, it needs large overhead for error recovery, such us necessary feedback channel, change indicator and change count. Moreover, it makes error handling procedure complicated.

On the other hand, if AMSs don’t shift their positions and the size of User Bitmap is fixed, the large size(32bits) of User Bitmap introduces large overhead although the holes can be filled by new AMSs.

To balance both, we propose that the bit-index/position of AMS in User Bitmap is fixed and the size of User Bitmap is variable. A AMS just needs to track information related to its own and can ignore the change information related to other AMSs. The bit-index/position of deleted AMS can be assigned to new AMS. The size of User Bitmap is variable so that the overhead of indicating the large size (32bits) of User Bitmap can be reduced. AMSs needs not to track the change of User Bitmap size, because it is informed in each GRA A-MAP IE. Therefore, AMSs specified in GC A-MAP IE have to confirm the reception of Group Configuration IE. The ABS may assign a MAP ACK channel (TBD) for AMS to send ACK if it receives the IE correctly. Absence of ACK is implicitly considered as an NACK by the ABS. The ABS starts resource allocation only after receiving ACK from the new AMS and assigns the bit-index/position of deleted AMS to new AMS only after receiving ACK from the deleted AMS.

Optionally, the last AMS in User Bitmap may be re-assigned with the bit-index/position of the deleted AMS.
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Text proposal for inclusion in the 802.16m amendment
-------------------------------  Text Start  --------------------------------------------------- 
[Note to Editor: Create a new section under 15.2 and insert the following text, (x is the section number you create)]
15.2.x
Group Resource Allocation
Group Resource Allocation mechanism allocates resources to multiple users as a group in order to save control overhead. The mechanism takes advantage of common traffic characteristics and grouping is done based on some common parameters such as MCS (modulation and coding scheme) and resource size, which further saves overhead. 

15.2.x.1 Grouping Mechanism

Users are assigned to groups based on the combination of MCS used and the resource allocation size (number of LRUs) required. A set of n-bit codes can be used to represent the different combinations of MCSs and resource sizes that are used by a group. These codes are included in a bitmap as part of the group’s resource allocation information. 

15.2.x.2 Group Configuration
The ABS forms candidate MCS sets and resource size sets and informs the MCS set ID and resource size set ID through Group Configuration A-MAP IE. The MCS levels supportable of a group can be a predefined set or a semi-statically configured set. The information about a configured MCS set contains the MCS Set ID, the number of MCS levels, each level within the set, and this information is indicated through S-SFH(TBD). The configured MCS set for a group can be changed through Group Resource Allocation A-MAP IE（GRA A-MAP IE）and/or GC A-MAP IE. Table XXX shows the predefined MCS sets for group resource allocation.
Different types of ABS can have different MCS sets configuration due to the different application scenarios. For example, Femto BS is deployed only for several users, so only several MCS sets are needed in order to reduce some indication overhead such as the indication for MCS Set ID. Table 1 shows an example of MCS sets supportable for Macro BS, while table 2 shows an example of MCS sets supportable for Femto BS.
Table XXX. MCS Sets for Group Resource Allocation

	MCS Set ID
	MCS 
Levels
	MCS Set
 ID
	MCS 
Levels
	MCS Set 
ID
	MCS 

Levels
	MCS Set
 ID
	MCS 

 Levels

	 0000
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0001
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
16QAM 155/256
16QAM 184/256
	0010
	16QAM 102/256
16QAM 128/256
16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0011
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256

	 0100
	QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
	0101
	16QAM 128/256
16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
	0110
	64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0111
	Reserved


Table XXX. Predefined MCS Sets for Femto BS

	MCS Set ID
	MCS 
Levels
	MCS Set
 ID
	MCS 
Levels
	MCS Set 
ID
	MCS 

Levels
	MCS Set
 ID
	MCS 

 Levels

	 00
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256
	01
	QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
	10
	16QAM 128/256
16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
	11
	64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256


 [Another option for predefined MCS set:
Table XXX. MCS Sets for Group Resource Allocation

	MCS Set ID
	MCS 
Levels
	MCS Set
 ID
	MCS 
Levels
	MCS Set 
ID
	MCS 

Levels
	MCS Set
 ID
	MCS 

 Levels

	 0000
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 128/256
16QAM 155/256
16QAM 184/256
64QAM135/256
64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0001
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 101/256
QPSK 135/256
QPSK 171/256
16QAM 102/256
16QAM 155/256

	0010
	16QAM 128/256
16QAM 184/256
64QAM135/256
64QAM 157/256
64QAM 181/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0011
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 135/256

	 0100
	QPSK 101/256
QPSK 171/256
16QAM 102/256
16QAM 155/256
	0101
	16QAM 128/256
16QAM 184/256
64QAM135/256
64QAM 181/256
	0110
	64QAM 157/256
64QAM 205/256
64QAM 225/256
64QAM 237/256
	0111
	Reserved


Table XXX. MCS Sets for Femto BS

	MCS Set ID
	MCS 
Levels
	MCS Set
 ID
	MCS 
Levels
	MCS Set 
ID
	MCS 

Levels
	MCS Set
 ID
	MCS 

 Levels

	 00
	QPSK 31/256
QPSK 48/250
QPSK 71/256
QPSK 135/256
	01
	QPSK 101/256
QPSK 171/256
16QAM 102/256
16QAM 155/256
	10
	16QAM 128/256
16QAM 184/256
64QAM135/256
64QAM 181/256
	11
	64QAM 157/256
64QAM 205/256
64QAM 225/256
64QAM 237/256


15.2.x.3 Group Management
15.2.x.3.1 Addition of AMS to a Group
AMS may be added to a group after its connection is set up or when its MCS changes and it needs to be assigned into another group. AMS can be added to a group using the Group Configuration A-MAP IE format 1: unicast addition,or using the Group Confiuration A-MAP IE. Format 1; broadcast addition. When there are multiple users need to be added to a group simultaneously, the broadcast Group Configuration A-MAP IE may be used for adding multiple users to a group.

15.2.x.3.2 Deletion of AMS from a Group
AMS is deleted from a group when its connection terminates or MCS changes and it is out of the MCS range supported in this group. The deletion information is signalled in the Group Configuration A-MAP IE format 2 :deletion . The deleted AMS is specified by the bit-index/position indicated in the deletion IE. 
The bit-index/position of deleted AMS can be assigned to new AMS. The bit-index/position of AMS in User Bitmap is fixed. The size of User Bitmap is variable due to the number of AMSs existing in this group and it is indicated in the Group Resource Allocation A-MAP IE. 
15.2.x.3.3 Bitmaps in Group Resource Allocation

GRA makes use of bitmaps to signal resource allocation information for userAMSs within a group. These bitmaps are sent in the Group Resource Allocation IE. The first bitmap is the User Bitmap which uses 1 bit per userAMS to signal which userAMSs are scheduled in the frame. 

The second bitmap is the Resource Allocation bitmap which uses n bits per user to signal the MCS and Resource Size for userAMSs that are scheduled in the frame. The bit-size of n is determined by the combination of MCS set and resource size set of a group.  An example of bitmaps is shown in Figure 1. 
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Figure 1: User Bitmap and Resource Allocation Bitmap
15.2.x.4 HARQ Operation for Group Resource Allocation

15.2.x.5 Error Handling Procedure
If the addition information is not received by the new AMS, it may result in resource wastage. If the deletion information is not received by the deleted AMS, it may result in transmission collision. AMS specified in Group Configuration IE have to confirm the reception of Group Configuration IE. The ABS may assign a MAP ACK channel  for AMS to send ACK if it receives the IE correctly. Absence of ACK is implicitly considered as an NACK by the ABS. The ABS starts resource allocation only after receiving ACK from the new AMS and assigns the bit-index/position of deleted AMS to new AMS only after receiving ACK from the deleted AMS.

[Note to Editor: Create a new section under 15.2 and insert the following text, (x is the section number you create)]
15.3.6.4.1.4. Group Resource Allocation A-MAP IE

Group control information is used to allocate resources and/or configure resources to one or multiple mobile stations within a user group. 

Group scheduling requires two operations

1. Assignment of a user to a group. In order to add a user to a group in the DL or UL, the ABS shall transmit a [Group Configuration MAC management message] [Group Configuration A-MAP IE] 

2. Allocation of resources to users within a group. In order to assign resources to one or more users in a group, the ABS shall transmit the DL/UL Group Resource Allocation A-MAP IE. The DL/UL Group Resource Allocation A-MAP IE is included in user-specific resource assignment in an A-MAP region. The GRA A-MAP IE contains bitmaps to indicate scheduled users and signal resource assignment, MCS, resource size. 
Table 11 DL/UL Group Resource Allocation A-MAP IE
	Syntax
	Size in bits *
	Description/Notes

	A-MAP IE Type
	[4]
	TBD A-MAP IE types distinguish between UL/DL, SU/MU, OL/CL MIMO operation, persistent/non-persistent allocation, basic/extended IEs including GRA

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

	ACID
	TBD
	TBD 

Required for explicit assignment of a single ACID group. Not required if implicit cycling of ACIDs starting from an initial ACID value is used as in 802.16e

	HARQ ReTx Indicator
	TBD
	TBD
Indicates whether this group resource assignment IE is for HARQ retransmissions or initial transmission

	User Bitmap Size
	[2][5]
	TBD 

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   

	Resource Allocation Bitmap descriptor
	TBD
	TBD

MCS group type, packet/resource size type information or attributes required to decode resource assignment bitmap

	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 


·  [Group configuration A-MAP IE

The group configuration A-MAP IE is used for initiating and maintaining a group for resource assignment. ]
The Group Configuration IE has two formats: addition IE and deletion IE. Addition IE and deletion IE may be indicated through the IE type or MCRC. For addition IE, the Group Configuration IE can be either unicast or broadcast and implicitly indicated by the masked CRC. The CRC of unicast Group Configuration IE is masked with the specified AMS’s Station ID, while the broadcast Group Configuration IE is masked with a broadcast ID. For deletion IE, the CRC of Group Configuration IE is masked with the Group ID. 
Table XXX. Group Configuration IE format 1: Unicast Addition
	Syntax
	Size (bits)
	Notes

	A-MAP IE type
	4
	Addition IE

	Group ID
	5
	Indicates the Group ID

	Initial ACID
	[4]
	Indicates the initial value of ACID

	N_ACID
	[3]
	Indicated the number of ACIDs reserved for group resource allocation

	Bit-index/position
	[5]
	The bit-index/position of the new AMS

	Group MCS set ID
	[3] [4]
	Indicates MCS levels supported in the group.

	Group Resource set ID
	[2]
	Indicates the resource size supported in the group.

	MAP ACK Channel Index
	TBD
	Depending on MAP ACK channel definition in UL control.

It indicates the MAP ACK channel for the specified AMS.

	Padding
	Variable
	Padding to bytes boundary; padding value shall be set to zero.  

	MCRC
	16
	The CRC is masked with the specified AMS’s Station ID.


Table XXX. Group Configuration IE format 1: Broadcast Addition
Table 8. GC A-MAP IE Format 1:Broadcast Addition
	Syntax
	Size (bits)
	Notes

	A-MAP IE type
	4
	Addition IE

	Group ID
	5
	

	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

	Bit-index/position description indicator
	1
	Indicates whether each AMS’s bit-index/position in user bitmap is described

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

	{
	
	

	  Station ID
	12
	

	 Initial ACID
	[4]
	Indicates the initial value of ACID

	 N_ACID
	[3]
	Indicated the number of ACIDs reserved for group resource allocation

	 if (Bit-index/position description indicator ==1)  && (i !=1){
	
	

	    Bit-index/position
	[5]
	Indicates the bit-index/position of the specified AMS in User Bitmap

	    }
	
	

	  else {
	
	

	    Bit-index/position for the first new AMS
	[5]
	The bit-index/position of the new AMS associated with the first STID described. The bit-indices/positions for remaining new AMSs are determined by the order of STIDs described.

	  }
	
	

	}
	
	

	Group MCS set ID
	[3] [4]
	Indicates MCS levels supported in the group.

	Group Resource set ID
	[2]
	Indicates the resource size supported in the group.

	MAP ACK Channel Index
	TBD
	Depending on MAP ACK channel definition in UL control.

It indicates the MAP ACK channel for the new AMS associated with the first STID described. The MAP ACK channel indices for remaining new AMSs are determined by the order of STIDs described.

	Padding
	Variable
	Padding to bytes boundary; padding value shall be set to zero.  

	MCRC
	16
	The CRC is masked with a broadcast ID.


Table XXX. Group Configuration IE format 2 

	Syntax
	Size (bits)
	Notes

	A-MAP IE type
	4
	Deletion IE

	Number of deleted users
	2
	Indicates the number of users deleted from the group

00: 1 users

01: 2 users

10: 3 users

11: 4 users

	For(i=0; i++; i< Number of deleted users) 
	
	

	{
	
	

	  Bit-index/position
	[5]
	Indicates the bit-index/position of the user in User Bitmap

	}
	
	

	MAP ACK Channel Index
	TBD
	TBD

Depends on MAP ACK channel definition in UL control

If there are multiple users deleted from a group, this field indicates the MAP ACK channel for the user associated with the first bit-index/position described. The MAP ACK channel indices for remaining deleted users are determined by the order of bit-indices/positions described.


	Padding
	Variable
	Padding to bytes boundary; padding value shall be set to zero.  

	MCRC
	16
	CRC masked with the Group ID


-------------------------------  Text End  ---------------------------------------------------
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