3GPP TSG RAN WG1 Meeting #65
R1-111474
Barcelona, Spain, May 9-13, 2011

Source:
Sharp

Title:
Simultaneous SRS Transmission on different CCs

Agenda Item:
6.2.1

Document for:
Discussion and Decision

1. Introduction

In RAN1#63bis, simultaneous transmission by a UE of more than one SRS on different CCs was discussed, and RAN1 concluded that the introduction of this capability in Rel-10 depends on RAN4’s ability to complete the work in Rel-10 [1]. RAN4 has responded that this feature is ready and being implemented in Rel-10 from RAN4 perspective [2]. If simultaneous transmission of more than one SRS on different CCs is supported in Rel-10, the remaining issues should be discussed to finalize the RAN1 specification work, such as (1) the required signaling, i.e. how to turn-on/off the simultaneous Tx, and (2) power control when the UE Tx power would exceed 
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. In this contribution, we share our views on these remaining issues on simultaneous SRS transmission.

2. Discussion

2.1. Required signaling for more than one simultaneous SRS 

If more than one simultaneous SRS Transmission on different CCs is supported in Rel-10, we should discuss whether a switching mechanism to enable multiple SRS transmission is necessary or not, because the required additional MAC/RRC signaling affects RAN2 specification work. The following alternatives should be considered - 

· Alt 1-1: Simultaneous SRS transmission is always enabled, tied to SCell activation/addition.

· The scheduler shall try to assign a different subframe for each CC if any problem occurs.

· Alt 1-2: Additional RRC signaling is defined to enable/disable simultaneous SRS transmission.

· In the case when simultaneous SRS transmission on different CCs occurs and this feature is disabled, one SRS shall be chosen in a predetermined manner.

Clearly Alt 1-1 would be beneficial to reduce the specification work because all the possible problems are handled by eNB implementation. On the other hand, Alt 1-2 can reduce the potential ambiguity of Tx power at the UE when it would exceed the value in 
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 (i.e. eNB should enable simultaneous SRS transmission only for the UEs with enough power headroom). 

Considering the timeline to finalize Rel-10 work, it would be better to choose a solution without spec impact. Therefore, we tend to prefer Alt 1-1.

Proposal:

· Alt 1-1: More than one Simultaneous SRS transmission on different CCs is always enabled, tied to SCell activation/addition

· The scheduler shall try to assign a different subframe for each CC if any problem occurs.

2.2. Power control

The possible power control strategy when UE total Tx power would exceed the value in 
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, can be summarized as the following:

· Alt 2-1: Do Not specify anything

· Whether to drop SRS or power reduction is a UE implementation matter.

· Alt 2-2: Proportionally reduce Tx power for each SRS

· Alt 2-3: Drop one (or more) SRS(s) until 
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 is satisfied

· Priority order is defined (e.g. cell index)

· A-SRS is prioritized over P-SRS

· If the SRS type is the same, priority order of cell index may also be applied

· Priority rule is not defined.

· Alt 2-4: Drop all SRSs

The situation that power scaling is applied should be avoided as much as possible, because the eNB cannot completely recognize how much power is reduced by the UE, and the eNB must assume that SRS is transmitted with full transmission power. In addition, if the eNB employs time-domain filtering to achieve more reliable sounding, the error will propagate over many subframes. In that sense, Alt 2-1 and Alt 2-2 don’t seem to be the best approach. In addition, if all SRSs are dropped as in Alt 2-4, the eNB should carefully check the total Tx power not to exceed 
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 because the transmission opportunity for SRS would be reduced. Therefore, we are of the view that Alt 2-2 is the appropriate choice for this simultaneous SRS transmission case.

Regarding the priority order for Alt 2-2, it was agreed that A-SRS is prioritized over P-SRS for the intra-CC case. Therefore, applying the same mechanism for inter-CC would be reasonable, for simplicity. However, even if the priority order is defined, the eNB has anyway to detect an SRS drop, because the eNB doesn’t know how many SRSs are dropped, because the UE may miss a PDCCH with A-SRS trigger, or the UE may transmit an incorrect ACK/NACK resulting in an SRS drop. In other words, all the possible SRSs are eventually checked whether DTX or not in our assumption. Therefore, the priority order isn’t necessary to be defined.

Proposal:

· Alt 2-3: When UE total Tx power would exceed the value in 
[image: image6.wmf]PowerClass

ˆ

P

, drop one (or more) SRS(s) until 
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 is satisfied

· Priority rule is not necessary to be defined 

3. Conclusion

In this contribution, we discussed the remaining issues regarding more than one simultaneous SRS transmission on different CCs, to finalize the specification work for Rel-10. We propose the following:

· More than one Simultaneous SRS transmission in different CCs is always enabled, tied with SCell activation/ addition

· Scheduler shall try to assign a different subframe if any problem occurs

· When UE total Tx power would exceed the value in 
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, drop  one (or more) SRS(s) until 
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 is satisfied 

· Priority rule is not necessary to be defined. 

4. References
[1] R1-110601, RAN1, “LS on Simultaneous SRS on more than one carrier”, 3GPP RAN WG1 #63bis, January, 2011

[2] R1-111233, RAN4, “Reply LS on Simultaneous SRS on more than one carrier”, 3GPP RAN WG1 #65, May, 2011





























































































































































































































































































































































3

_1344034264.unknown

