
3GPP TSG-RAN WG2 Meeting #59





R2-073565
Athens, Greece
20 – 24, August 2007
Agenda item:

5.2.1
Source:


NTT DoCoMo, Inc.
Title:


RA response addressing for non-contention based RA procedure
Document for:

Discussion
1.  Introduction
Currently, in E-UTRA Stage 2 [1], section 10.1.5.2 (Non-contention based random access procedure) states the following:


“3) Random Access Response on DL-SCH


 …
- Addressed either to C-RNTI or RA-RNTI (which one is FFS) on L1/L2 control channel;”
This contribution addresses this Stage 2 open issue. 

2. Discussion
For contention based random access procedure, it has been agreed to send the RA response on the DL-SCH with the DL allocation indicated by a L1/L2 control channel addressed to the RA-RNTI. This decision to address the RA response to the RA-RNTI for contention based random access procedure is quite logical since: (1) UE might not have any C-RNTI allocated to it or (2) eNB can not know which UE had transmitted the RA preamble even if the UE had a C-RNTI allocated. However, for non-contention based random access procedure, eNB can determine the C-RNTI of the UE which had transmitted the RA preamble since the eNB had allocated a dedicated preamble to the UE. Therefore, for the non-contention based random access procedure, the C-RNTI can be considered as an alternative to RA-RNTI in addressing the RA response. The pros and cons for the two alternatives are outlined in Table 1 below.

Table 1 – Pros and Cons of addressing Random Access Response by C-RNTI and RA-RNTI
	Topic
	RA-RNTI addressing
	C-RNTI addressing

	Overhead when only one RA response needs to be transmitted
	Non-optimal (RA preamble identifier needed in RA Response)
	Optimal (RA preamble identifier not needed in RA Response) 

	Overhead when multiple RA response needs to be transmitted
	Optimal (only one L1/L2 control channel needed)
	Non-optimal (multiple L1/L2 control channels needed)


Basically, the overhead of RA response is smaller with C-RNTI addressing if RA response only needs to be transmitted to a single UE in a TTI. This is because with C-RNTI addressing, RA response message size can be reduced compared to RA-RNTI addressing since the RA preamble identifier is not needed. On the other hand, the overhead of RA response is larger with C-RNTI addressing if RA response needs to be transmitted to multiple UEs in a TTI. This is because with the C-RNTI addressing, L1/L2 control channel is needed for each of the UEs whereas with RA-RNTI addressing only one is required. Although there might be only one RA response to be transmitted in a TTI for most of the times, the overhead requirement becomes critical when multiple RA responses need to be transmitted in a TTI. Therefore, it is proposed to address the L1/L2 control channel indicating the DL allocation for RA response in the non-contention based random access procedure to the RA-RNTI, as in the contention based random access procedure, to relax the overhead requirements in the most critical scenarios..

3. Conclusion
From the discussion in section 2 of this contribution, it is proposed to address the L1/L2 control channel indicating the DL allocation for RA response in the non-contention based random access procedure to the RA-RNTI.
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