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1 Introduction

UE behaviour in case of power limitation for multiple TA (timing advance) has been discussed in RAN1 meetings. 
The following is remaining issues on multiple TA in RAN1. 
· The value of Pcmax in RAN1 spec 

· SRS + SRS parallel transmission in different TAGs
In this contribution, our views on above issues are described. 
2 Value of Pcmax during overlap period

In RAN1#69, for PUSCH+PUSCH/PUCCH, it was agreed to roughly specify “the UE shall adjust the transmission power, so that the UE does not exceed the maximum transmission power Pcmax for the part of the subframes that partly overlap between different Timing Advanced Groups”. In RAN1#70, it was agreed that for PRACH+PUSCH/PUCCH partial overlap, PRACH is prioritized over PUCCH/PUSCH (i.e. same behavior as the full overlap case) when power-limited, on the assumption that a suitable definition of Pcmax will be made, otherwise UE behaviour will be unspecified.
RAN1 asked RAN4 on the value of Pcmax and Pcmax,c for partial overlap of PUSCH+PUSCH/PUCCH and PRACH+PUSCH/PUCCH [2], and the response from RAN4 [3] is as follows:  

One of the values of PCMAX for the subframes adjacent to the overlap period can be used, but the PCMAX must not exceed PPowerClass during any period of time. 

It is also RAN4’s opinion that PCMAX,c can be defined the same as if the overlap did not exist. 
RAN4 may add a note in 6.2.5A of 36.101 to clarify the above described behaviour for Pcmax in the overlap period.
We propose to just follow the above guidance. No additional text on Pcmax in RAN1 spec is not needed assuming RAN4 add a note in in 6.2.5A of 36.101 to clarify the above described behaviour for Pcmax in the overlap period. 
3 SRS + SRS parallel transmission in different TAGs
UE behavior for SRS + SRS parallel transmission in different TAGs was discussed in RAN1#70 [4]. SRS + SRS parallel transmission in different TAGs should be allowed in case of non-power limitation. On the other hand, for power limitation case, SRS + PUSCH/PUCCH parallel transmission needs to be taken into account because SRS in a TAG can overlap with both SRS and PUSCH/PUCCH in different TAG as shown in Figure 1. Note that it was agreed that for SRS + PUSCH/PUCCH partial overlapping case, SRS is dropped when power limitation in RAN1#68bis.
There are several options on the behavior for SRS transmission which overlaps with both SRS and PUSCH/PUCCH for power limitation case. 
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Figure 1 SRS+SRS partially overlapping with PUSCH/PUCCH
Option 1: For SRS+SRS parallel transmission in different TAGs, equal power scaling is applied as in Rel-10 when both SRSs do not overlap PUSCH/PUCCH. When the SRS partially overlaps with PUSCH/PUCCH, firstly calculate SRS power after SRS equal power scaling (if the total SRS+SRS power exceeds the maximum), then apply SRS dropping when the power of SRS (after power-scaling) and PUSCH/PUCCH during partial overlap period still exceeds the maximum. 
In this option, SRS dropping can be avoided as much as possible because SRS power scaling is firstly applied. On the other hand, the power of one of the SRSs is unnecessarily scaled down when both SRS(TAG1) + SRS(TAG2) power and PUSCH/PUCCH(TAG2)+SRS(TAG1) power exceed the maximum. 
Option 2: For SRS+SRS parallel transmission in different TAGs, equal power scaling is applied as in Rel-10 when both SRSs do not overlap PUSCH/PUCCH. When the SRS partially overlaps with PUSCH/PUCCH, drop the SRS when the total power of partially overlapping SRS and PUSCH/PUCCH exceeds the maximum. 
In this option, one of the SRSs is not unnecessarily scaled down. On the other hand, SRS dropping would happen more frequently than option 1. 

Option 3: When either SRS+SRS or SRS+PUSCH/PUCCH (partial overlap) exceeds the maximum, drop the SRS. 

This option is simpler than option 1 and 2. On the other hand, SRS is dropped rather than power scaling when SRS does not partially overlap with PUSCH/PUCCH, which is not same as Rel-10 behavior for SRS + SRS parallel transmission. But this could be acceptable because a lot of new UE behaviors are introduced for multiple TAGs. 
Option 4: UE behavior for SRS + SRS parallel transmission in case of power limitation is up to UE implementation
As discussed above, option 1-3 have pros and cons. If we need to specify the UE behavior, option 3 is preferred for its simplicity. On the other hand, because this issue is rather trivial issue, option 4 (UE implementation) would be sufficient. 
Furthermore, discussion on more than 2 TAGs case (Figure 2 is one example) is needed. Also in this case, there are several options depending on whether SRS dropping applied first or SRS power scaling is applied first. Our view is that specifying further detailed behavior is not needed (i.e. left for UE implementation).  

[image: image2.emf]Subframe i Subframe i+1

SRS TAG 1

TAG 2

SRS

PUSCH/PUCCH

TAG 3


Figure 2 SRS+SRS+ PUSCH/PUCCH parallel transmission
Proposal 3: UE behaviour for SRS + SRS parallel transmission in different TAGs when power limitation is up to UE implementation. 
4 Conclusion
In this contribution, we provided our view on the value of Pcmax during overlap period and SRS+SRS parallel transmission in different TAGs. We propose the following. 

Proposal 1: Just follow the RAN4 guidance on the value of Pcmax for partial overlap period, i.e. no need to add a text on Pcmax value in RAN1 spec. 
Proposal 2: UE behaviour for SRS + SRS parallel transmission in different TAGs when power limitation is up to UE implementation. 
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