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Group Resource Allocation
Xiao Xu, Hua Xu
Motorola
1 Introduction

In this contribution, we propose a group resource allocation scheme in which users with similar MCS are grouped together and resource allocation for the groups is communicated via group resource allocation messages and bitmap signaling. This scheme will save significant signaling overhead due to the presence of multiple users within one frame.
2 Text Proposal

================= Start of Proposed Text ========================

15.2.x Group Resource Allocation
Group resource allocation (GRA) is a scheme to group AMSs based on radio channel conditions associated with the AMSs and communicate their resource allocation information together using bitmaps. The groups shall be set up and maintained by GRA configuration messages and resource allocation information shall be communicated via bitmap signaling using unicast or multicast IEs in DL_MAP or UL_MAP. It is assumed that each AMS shall have at most one flow suitable for persistent or group resource allocation (e.g. VoIP). Grouping is applied to a set of AMS station IDs (STIDs) but group resource allocation is intended for the suitable flows (one flow per AMS).  
The ABS may assign a particular AMS or a set of AMSs to a group by sending a multicast or unicast GRA configuration message (see Table xxx). Each AMS in a particular group is assigned a specific bit index in a user_bitmap. The ABS may at any time add or delete AMSs to/from a group or change a particular AMS’s bit index within its group, by sending a GRA configuration message. The GRA configuration message may be addressed to a specific STID, or to a multicast or a broadcast ID. 
15.2.x.1 Group resource allocation (GRA) configuration message
The ABS shall use the GRA configuration message to indicate to the AMSs information regarding the group. The format and content of the GRA configuration message is shown in Table xxx. The GRA configuration message can be either multicast, sending all information about the group to every AMS in the group, or unicast, sending just the relevant changes to a specific AMS.
	Syntax
	Size (bits)
	Notes

	Group ID
	4
	Indicates the unique ID for this group.

	List of STIDs (multicast only)
	12 x n
	List of n (n<256) STIDs for AMSs in this group. Each AMS shall have one flow that is suitable for persistent or group resource allocation. The order of appearance of the STIDs determines the bit indices for each AMS in the 256-bit long user_bitmap.

	Bit index within the user_bitmap (unicast only)
	8  
	This corrresponds to a fixed length of 256 bits for the user_bitmap. The maximum group size shall be 256 AMSs. For a bigger set of AMSs more than one groups shall be used.


	Resource information
	TBD
	The number and location of resources belonging to this group.

	Radio channel condition information
	TBD
	The radio chacnnel conditions (e.g., set of MCS levels usable) for this group. Either 2 or 4 MCS levels shall be listed here.

	Size of resource allocation info per AMS
	1
	0 = 1 bit; 1 = 2 bits. 1 bit can indicate 1 or 2 resources; 2 bits can indicate 4 different numbers of resources, which shall be specified here.

	Size of radio channel condition info per AMS
	1
	0 = 1 bit; 1 = 2 bits. 1 bit can indicate 2 levels of MCS; 2 bits can indicate 4 levels of MCS.


Table xxx GRA configuration message

15.2.x.2 GRA bitmap signaling
The ABS shall communicate to the group of AMSs their resource allocation information via a multi-cast Group Resource Allocation IE in DL_MAP or UL_MAP. This GRA IE is in the form of bitmaps and it indicates to AMSs within the group whether they have an allocation and if so, the location and MCS of the allocation. A total of four bitmaps shall be used for this signalling purpose. The first bitmap is called the user_bitmap, which indicates in each location of the bitmap associated with a particular AMS whether the corresponding AMS has been assigned a radio resource. Using the bit-index assigned in the GRA Configuration message, the AMSs shall scan the user_bitmap and determine if an allocation is present for them. If the bit corresponding to their bit index within the user_bitmap has a value of ‘1’, it means they have an allocation. If that bit has a value of ‘0’, it means they do not have an allocation. 
A second bitmap is called the RA_bitmap or the resource assigned bitmap. This bitmap indicates the radio resource assignment weighting information (i.e., the number of radio resources assigned), with a bitmap location for each AMS to which radio resources have been assigned. AMSs with no radio resource assignments are not included in this bitmap. This bitmap has a size that is either equal to or exactly twice the number of ‘active AMSs’, or AMSs with allocations. Essentially the size of this bitmap is one or two times the number of bits with values of ‘1’ in the user_bitmap, depending on the value of ‘size of resource allocation info per AMS’ in the GRA configuration message. The value of each bit or each two bits in the RA_bitmap indicate the number of resources assigned to that active AMS.
A third bitmap is called the RCC_bitmap or radio channel condition bitmap. This bitmap has the same size as the RA_bitmap, with each bit or each two bits (depending on the value of the ‘size of radio channel condition info per AMS’ field in the GRA configuration message) in this bitmap corresponding to an active AMS with allocations. The value of each bit or each two bits in the RCC_bitmap indicate the radio channel condition (e.g., MCS level) assigned to that active AMS.
The fourth bitmap is called the resource_bitmap. This bitmap associates a unique predefined radio resource, e.g. a logical resource unit (LRU) with each location in it. Each bit in this bitmap corresponds to one resource, with a value of ‘1’ meaning this resource has been assigned and a value of ‘0’ meaning this resource has not been assigned. The total number of ‘1’s in this bitmap shall be equal to the summation of all the number of resources assigned in the RA_bitmap or the RCC_bitmap. The mapping of assigned resources to users shall be sequential, meaning that if the first active user is assigned n resources, it is assigned the first n resources (resources corresponding to the first n ‘1’s in the resource_bitmap); if the second active user is assigned m resources, it is assigned the next m resources (resources corresponding to the next m ‘1’s in the resource_bitmap). 
As an illustration please reference figure yyy below. As depicted, 6 AMSs are organized into a group. The user_bitmap indicates that 3 AMSs, AMS3, AMS7 and AMS6 are assigned resources. The RA_bitmap indicates that the numbers of resources assigned to these 3 AMSs are 2, 1 and 2, respectively. The RCC_bitmap indicates the respective MCS levels for the 3 AMSs. The resource_bitmap indicates that of a total of 12 logical resource units (LRUs) associated with this group, a total of 5 logical resource units (LRU2, LRU4, LRU8, LRU9 and LRU11) have been assigned. Please note that here the total number of 5 logical resource units matches the total number of resources assigned in the RA_bitmap. According to the sequential rule, AMS3 has been assigned LRU2 and LRU4, AMS7 has been assigned LRU8 and AMS6 has been assigned LRU9 and LRU11.
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Figure yyy GRA bitmap signaling
============================== End of Proposed Text ===============


  


