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1.
Introduction
It was discussed during last meeting about RA response format optimization for release 9, i.e. to remove unnecessary Temporary C-RNTI for non-contention based UE [1]. The proposed solution was challenged on co-existence with R8 RARs. We see some benefit of such optimization, thus in this contribution we discuss an RA response format for R9 that could be co-exist with R8 format.
2. Discussion

It was agreed in R8 that Temporary C-RNTI is not needed for non-contention based UE, while it’s included in every individual RAR for simplicity. We do not see any complexity issue to have different RAR format for contention based UE and non-contention based UE since it can know the format by the preamble itself without any additional signalling. And for locating the RAR for the UE, same add operation is performed. Regarding to gain, we believe it would anyway be beneficial to save bits over air for the case of otherwise not all RARs can be fit into given resources, with given MCS, etc. So we propose to revisit this issue for R9 UE and below we provide a solution, shown in figure 1. Some rough analysis about the gain is shown in table 1. We assume best MCS is used for RAR and do not take contention based RAR into account (it can simply minus RAR for contention based RAR if any reasonable number can be assumed). Take 6 RARs for example, 13 RBs are needed if no optimization, while only 10 RBs needed with optimization.
Table 1

	Number of RBs
	4
	5
	6
	7
	8
	9
	10
	11
	12
	13

	TBS (bit)
	88
	120
	152
	176
	208
	224
	256
	288
	328
	344

	TBS (byte)
	11
	15
	19
	22
	25
	28
	32
	36
	41
	43

	Number of RARs
	Non optimized (7 bytes)
	1
	2
	2
	3
	3
	4
	4
	5
	5
	6

	
	Optimized   (5 bytss)
	2
	3
	3
	4
	5
	5
	6
	6
	8
	8


For R9 UE performing contention based RA, the RAR format will be same as R8, and will be placed at the first part of the PDU with R8 format of header (Header 1) and payload (Payload 1). While for R9 UE performing non-contention based RA, the header (Header 2 in the figure) and also individual RAR payload (Payload 2) will be put after Header 1 and Payload 1. It can also be placed at the first part which is eNB implementation issue.
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Figure 1 RAR format

E2 bit in Header 2 indicates if more subheader follows. R bit in Header 2 is reserved.
For R8 UE, Header 2 and Payload 2 will be regarded as padding, since the E=0 indicates the end.
For R9 UE performing contention based RA, it also only needs to check the first part of the PDU.

For R9 UE performing non-contention based RA, it will check both the first part and second part of the PDU. If it does not found matched RAPID in Header 1 until it reads E=0, it will continue search for the second part. 

If there’s no individual RAR for R9 non-contention based RA while there’ still space left, E2 bit in the first which is also last byte of Header 2 will be set to 0 with RAPID=000000 follows, and without any payload in Payload 2. Following space is filled with padding.
Proposal: To consider the optimized format in Figure 1 for Release 9 UE.
References

[1] R2-093876, Simplified MAC RAR for dedicated preamble, ZTE
_1311007942.vsd
文本�

拖动侧边手柄可更改文本块的宽度。�

Header2�

TA


UL Grant


TA


UL Grant


Payload1


3rd response


1st response


2nd response


UL Grant


T-CRNTI


T-CRNTI


TA


UL Grant


TA


UL Grant


UL Grant


T-CRNTI


T-CRNTI


4th response


TA


UL Grant


TA


UL Grant


UL Grant


TA


UL Grant


RAPID #4 (6bits)


RAID #1 (6bits)


E=1


T=1


RAID #2 (6bits)


E=0


T=1


RAPID #3 (6bits)


E2=1


R


Header1�

3rd response


1st response


2nd response


E2=0


Load control (4 bits)


E=1


T=0


Load control
parameter


R


R


R


4th response


TA


UL Grant


UL Grant


Payload2


Padding for R8 UE�

R


R


R


R


RAPID #1 (6bits)


RAPID #2 (6bits)



