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Proposed text of UL MIMO Mode Set in Group resource allocation (16.2.9)
Jeongki Kim, Wookbong Lee, Youngsoo Yuk
LG Electronics

1. Introduction
According to 16m D5 [1], if UL MIMO Mode set ID in group resource allocation is 0b10, Mode 2 (CL SU-MIMO with Mt=1, TNS=1) is used as the MIMO mode of the group. However, UL CL SU-MIMO is inefficient for UL group resource allocation because the downlink control overhead will be increased when using PMI indication method or because the pre-coding by mid-amble can be used only for TDD (not FDD). We propose the texts to use OL MU-MIMO with Mt=1, TNS=2 instead of CL SU-MIMO. 
· An AMS can know the resource allocation size of each AMS belonging to the AMS’s group by Resource allocation bitmap (RAB) in Group resource allocation A-MAP IE. 

· Allocation of group resource and stream index in Mode 3

· An ABS allocates the first N (Indicated by RAB) LRUs from resource offset to the first scheduled AMS and the second scheduled AMS in a group and the stream index of each AMS is 1 and 2.

· The stream index 1 and the stream index 2 are allocated to the scheduled AMSs in order of scheduling. 

· If the stream index of N-th AMS is 1, the stream index of (N+1)-th AMS is 2 and vice versa. 

· The resource of N-th AMS is allocated right after the resource of the (N-2) th AMS.
The Table 1 shows an example of group resource allocation when the UL MIMO Mode is Mode 3 and Resource offset is 2(LRU index).

Table 1 

	Order of scheduled AMSs
	Size of resource allocation 
	Allocated LRU indices 
	Stream Index

	AMS1
	4
	2 ~5
	1

	AMS2
	3
	2~4
	2

	AMS3
	3
	6~8
	1

	AMS4
	4
	5~8
	2

	AMS5
	1
	9
	1

	…
	…
	…
	…
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Figure 1
2. References
[1] IEEE P802.16m/D5, “DRAFT Amendment to IEEE Standard for Local and metropolitan area networks”

3. Text proposal for the 802.16m DRAFT amendment
---------------------------------------------------------Start of the Proposed Text ---------------------------------------------------------
[Remedy #1: On Page 315, modify table 776 as follows:]
Table 776—UL MIMO mode set candidates
	MIMO Mode set ID
	UL Group MIMO mode set
	SM Restriction 

	0b00
	Mode 0
	N/A

	0b01
	Mode 0, Mode 1
	Mt=2

	0b10
	Mode 2, Mode 3 
	Mt=1


[Remedy #2: On Page 319, modify table 779 as follows:]
Table 779—MIMO Bitmap Information for UL
	MIMO Mode Set
	Existence of Second Bitmap
	Length of Bit per Scheduled AMS
	MIMO Mode Indication

	0b00
	No
	N/A
	OL SU-MIMO (SFBC with non-adaptive precoder)

	0b01
	Yes
	1
	0b0: OL SU-MIMO (SFBC with non-adaptive precoder) with Mt=2

0b1: OL SU-MIMO (SM with non-adaptive precoder) with Mt=2

	0b10
	No
	N/A
	CL SUOL MU-MIMO with Mt=1, TNS=12


[Remedy #3: Modify the section 16.2.9.4 Normal Operation as follows:]
16.2.9.4 Normal Operation

An ABS shall provide contiguous allocations to the AMSs belonging to a group, which have the corresponding bit in the user bitmap set to '1'. The order of resource allocation shall be the same as the order in which they appear in the group's user bitmap. If there is no transmission for a given AMS in a certain AAI subframe, then the ABS shall set the corresponding bit in the user bitmap to '0'.

When an AMS receives a Group Resource Allocation IE in which the corresponding bit in user bitmap is set to '1', then the AMS shall decode the remaining bitmaps to determine other attributes of the allocated resource. An AMS shall determine the location of its allocation by counting the resource allocation sizes of other AMSs appearing before it in the user bitmap. If an AMS does not receive the Group Resource Allocation IE in any of the AAI subframes of a frame in which the IE was expected, then the AMS shall assume no allocations for the group in that frame.
In case that UL MIMO mode set ID is 0b10 (Mode3), the resource of N-the scheduled AMS is allocated by the following rules. Among AMSs set to 1 in user bitmap the stream index of the first AMS is 1 and the stream index of the second AMS is 2. The resource allocation of the first AMS and the second AMS begins from Resource offset in Group resource allocation A-MAP IE. The stream index 1 and the stream index 2 are allocated to the scheduled AMSs in order of scheduling. If the stream index of N-th AMS is 1, then the stream index of (N+1)-th AMS is 2 and vice versa. The resource of N-th AMS is allocated right after the resource of the (N-2) th AMS.

The ACID corresponding to a resource allocated to an MS in a given frame is not explicitly signaled in the Group Resource Allocation A-MAP IE. The ACIDs for an AMS implicitly cycle in the ACID range defined in section 16.2.9.3.1.2. The ACID for an allocation shall be determined using the following formula.
ACID = Mod(Initial_ACID + Mod( floor( Frame_Number / Allocation_Period), N_ACID), 16)(3)

where,

ACID = ACID used for current allocation

Initial_ACID = Initial ACID parameter signaled in the Group Configuration MAC Control Message

Periodicity = Periodicity of group resource allocation in terms of number of frames signaled in the Group Configuration MAC Control Message

N_ACIDs = Number of ACIDs assigned to the AMS for group resource allocation, signaled in the Group Configuration MAC Control Message

Frame_Number = Current frame number, which is given by Equation (4) below

The Frame_Number parameter is determined as

Frame_Number = Superframe_Number * 4 + Frame_Offset(4)

Where Superframe_Number is the current superframe number and Frame_Offset is the offset of the current frame with respect to the start of the corresponding superframe and . The Frame_Number parameter corresponds to the frame in which the Group Resource Allocation A-MAP IE is transmitted.

If the calculated ACID is still performing retransmissions of a previous packet, then the previous packet shall be dropped and the ACID shall be freed for the new allocation. The packet drop shall happen in the frame in which Group Resource Allocation A-MAP IE is received.
-----------------------------------------------------------End of the Proposed Text   --------------------------------------------------------
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