3GPP TSG RAN WG1 Meeting #69

R1-122533
Prague, Czech Republic, May 21-26, 2012
Source:
KDDI
Title:
SRS Enhancements for UL CoMP
Agenda Item:
7.5.6.1.2
Document for:
Discussion and Decision
1. Introduction
Although the spec impacts of UL CoMP were discussed in RAN1#66bis, the detailed enhancements for SRS have not been discussed yet except SRS power control. In this contribution, we share our view on SRS enhancements to support efficient UL CoMP. Moreover, we propose to introduce frequency hopping for aperiodic SRS, and to substitute cell-specific SRS related parameters by UE-specific manner.
2. Discussions 
2.1. Necessity of frequency hopping and multi-shot for A-SRS
In Rel-10, aperiodic SRS (A-SRS) is introduced in addition to periodic SRS (P-SRS) to achieve more efficient resource management, especially for MIMO operation. As for UL CoMP, the situation is very similar to MIMO and more efficient SRS resource coordination is highly desired because TDM within CoMP set may be useful to achieve accurate UL (and also DL for TDD) channel measurement. Therefore, enhancements for A-SRS should be considered as essential feature in Rel-11.

One of the biggest concerns on the current A-SRS spec is frequency hopping, i.e. the frequency hopping mechanism as in Rel-8 P-SRS is not supported for A-SRS. In our view, frequency hopping is a mandatory feature to support wider-band sounding for power-limited UEs. Furthermore, if frequency hopping is NOT supported for A-SRS but for P-SRS, which means that A-SPS and P-SRS are not compatible to each other, then their co-existence is not allowed. Therefore, frequency hopping for A-SRS should be agreed to complete the A-SRS functionalities.
In Rel-11, no simulation results haven’t submitted so far that justify the necessity of multi-shot A-SRS, although the potential benefits of A-SRS were discussed in Rel-10. Considering the timeline of Rel-11, it is obviously difficult to reopen the same discussion on multi-shot as in Rel-10 and to reach the consensus immediately. Moreover, it is well acknowledged that there are no harmful consequences even if multi-shot A-SRS is not supported (, i.e. multi-shot A-SRS may be an optimization). Given these discussions, we propose the following to finalize the remaining issue on A-SRS:
Proposal:

· Frequency hopping should be supported for A-SRS 
· Multi-shot A-SRS is not supported in Rel-11 taking the timeline into consideration.
2.2. Cell splitting for CoMP
One of the motivations for UL CoMP is achieving different link connection between UL and DL as in Figure 1. In this sense, cell splitting is one of the most important factors, and the signaling mechanisms to achieve cell splitting (i.e. root sequence generation and sequence hopping) have already been agreed for PUCCH and PUSCH DMRS. Therefore, it is natural that the same functionality is also supported for SRS especially CoMP scenario 4.
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Figure 1 Different link connection between UL and DL

Proposal:

· Similar to PUSCH and PUCCH, SRS parameters should be UE-specifically configurable in order to achieve cell splitting.
In the following subsection, we assess the SRS related parameters to be modified.
2.2.1. Sequence generation

According to Rel-10 specs, SRS sequence 
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 can be generated by using the equations in Annex. 4.1. The related cell-specific parameters in the equations are 
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. Considering the agreement for PUSCH DMRS, it is not necessary to reopen the discussions on 
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, and the aligned mechanism with PUSCH DMRS should be introduced. Therefore, only 
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 should be replaced by UE-specific fashion, similar to the agreement on PUSCH DMRS.
Proposal:

· UE-specific virtual cell ID can overwrite physical cell ID 
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 to generate SRS root sequence.
2.2.2. Frequency hopping
According to Rel-10 specs, frequency hopping pattern is determined by the equation in Annex 4.2. The related cell-specific parameters are Toffset and TSRS, and they are derived from cell-specific SRS subframes Configuration (i.e. srs-SubframeConfig). If these parameters are substituted, the hopping pattern is aligned within the reception point.
Proposal:

· SRS subframe configuration (Toffset and TSRS ) can be overwritten by UE-specific manner.
3. Conclusion

In this contribution, we shared our views on SRS enhancements taking CoMP aspects into account. Our proposals are summarized as follows. 
Proposal:
· Frequency hopping should be supported for A-SRS .
· Multi-shot A-SRS is not supported in Rel-11 taking the timeline into consideration.
· Similar to PUSCH and PUCCH, SRS parameters should be UE-specifically configurable in order to achieve cell-splitting.
· UE-specific virtual cell ID can overwrite physical cell ID 
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 to generate SRS root sequence.
· SRS subframe configuration (Toffset and TSRS ) can be overwritten by UE-specific manner.
It is noted that whereas the number of RRC configuration set(s) for a UE would be a remaining issue, this can be discussed in the next meeting taking the discussion results on SRS power control into consideration. 
4. Annex

4.1. Equations for SRS sequence generation
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for group hopping:
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for sequence hopping:
if 
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4.2. Equations for SRS frequency hopping
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