3GPP TSG RAN WG1 #64                                 R1-110881
Taipei, Taiwan
21th – 25th, February, 2011
Agenda Item:
6.2.1
Source: 
LG Electronics
Title: 
Remaining issue on SRS multiplexing
Document for:
Discussion and decision
1 Introduction
In RAN1#63bis meeting in Dublin, the following was agreed in case of collision of SRS and PUSCH/PUCCH/SRS in the last symbol of the same subframe on the same or different cell [1].

SRS + SRS, intra CC (note that SRS configured on multiple antenna ports is considered a single SRS transmission)
· Only one SRS transmission by a UE on the same CC in the same SC-FDMA symbol in the same subframe

· Aperiodic SRS is prioritized over periodic SRS

· UE behaviour in case of multiple triggers for aperiodic SRS for the same SC-FDMA symbol in the same subframe is not supported

PUCCH + SRS, inter CCs

· If PUCCH is shortened on PCell, UE transmits SRS on SCell

· If PUCCH is not shortened on PCell, drop SRS

PUSCH + SRS, inter CCs

· Rate match any PUSCH transmitted in any cell specific SRS subframe configured on the same CC
· Drop SRS if PUSCH is transmitted in the same symbol on a different CC from the same UE
However, RAN1 has not made a decision on the case of multiple SRSs on different cells. In this contribution, we discuss and propose our views on this remaining issue.

2
Discussion
Regarding the issue about multiple SRSs on different cells, RAN1 sent LS to RAN4 to check the feasibility of simultaneous transmission of multiple SRS on different cells in Rel-10 [2]. As mentioned in the LS, most of companies could support simultaneous transmission if the corresponding RAN4 work can be completed in Rel-10. Currently, this simultaneous transmission of multiple SRS on different cells seems to be dependent on the RAN4 reply on the LS sent by RAN1. In this document, we propose remaining details to be specified to finalize Rel-10 specification depending on the feasibility of the simultaneous SRS transmission on multiple cells.

Case 1: If the simultaneous transmission of multiple SRSs on different cells is allowed
If simultaneous transmission of multiple SRSs on different cells is allowed, it should be specified how to distribute the transmit power to the multiple SRSs for different cells when the UE maximum power limitation occurs. To simplify the UE behaviour for the case of UE maximum power limitation, we propose to use equal power reduction if the total transmission power of the UE would exceed 
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Case 2: If the simultaneous transmission of multiple SRSs on different cells is not allowed
If simultaneous transmission of multiple SRSs on different cells is not allowed, that means only permitting a single SRS transmission in a subframe, SRS dropping rules should be specified due to possible collision of SRSs from different cells. In this case the following two rules would be necessary for single SRS transmission.
· Rule 1: Aperiodic SRS is prioritized over periodic SRS transmission regardless of Rule 2.
· Rule 2: Predefined priority order among multiple cells for the SRS transmission.

Rule 1 seems to be a natural extension of the case of ‘SRS+SRS, intra CC’ already agreed in RAN1#63bis. Rule 2 should be applied for the case of collision of periodic SRSs for multiple cells and the predefined order could be configured by RRC signalling or follow the cell index order (where PCC could be prioritized over SCCs).

3 
Summary
In this contribution we discuss the cases of collision of multiple SRS transmission in different cells. The following is the proposal of this contribution. 

Proposal: If simultaneous transmission of SRSs on different cells is feasible by RAN4 decision, then simultaneous SRS transmission should be allowed in RAN1 and equal power reduction for UE maximum power should be adapted for simplicity of power control. Otherwise, transmit only a single SRS with predefined cell order and prioritized aperiodic SRS rule.
4 
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