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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”. LS was sent to RAN4[1] on this topic especially on the guidance on the power adjustment behavior. In RAN1#70, another LS was sent to RAN4 [2] which asks a guidance on the value of Pcmax. 
Although the final decision should respect RAN4 decision, our understanding is the need of the Pcmax definition in the spec depends on the timing relation between overlap period and transient period. 
In the LS to RAN4 [1], two options are mentioned. (also discussed in [4])
Option 1: RAN1 only specifies the PUSCH/PUCCH transmission power during the overlap period shall not exceed Pc_max (no RAN1 specification changes in addition to the sentence above if overlap period is covered by transient period). 
Option 2: RAN1 specifies the transmission power of the whole PUSCH/PUCCH symbol that partially overlaps with other transmissions so that Pc_max is not exceeded (new RAN1 rules required). RAN1 would like to note that such a solution might lead to considering the need for a new transition period at a symbol boundary within a subframe.
Option 2 can be further separated in two sub options; option 2(a) as the case transmission power adjustment (power reduction) is minimum adjustment necessary to avoid exceeding the maximum power and option 2(b) as the case transmission power for the SC-FDMA symbol is set to zero.

Option 1 is illustrated in Figure 1. Option 2(a) and 2(b) are illustrated in Figure 2.
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Figure 1: Overlap period is covered by transient period (Option 1)
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Figure 2: specify the transmission power of one whole SC-FDMA symbol (Option 2)

In option 1, the definition of Pcmax is not necessary because the power adjustment is carried out during the transient period in which the waveform is not specified. During the transient period, UE shall adjust the transmission power in order to satisfy the RF requirements like out of band emission. Our understanding is this option can fulfill the requirement on out of band emission easier and then potentially improve battery efficiency by better efficiency of RF component. This option could reduce the time to the market because of less stringent requirement. On the other hand, to be covered just simply by the transient period could mean UE transmission is undefined even UE total transmission power is not close to Pcmax. One remedy would be to specify in RAN4 a condition when such behaviour is allowed relating to the total power. 
For option 2 (a), the definition of Pcmax,c for the SC-FDMA symbol (subframe n, first SC-FDMA symbol inFigure 2) of the serving cell c is necessary because the waveform for the SC-FDMA symbol is specified. In addition, the sum of the all component carrier power Pcmax need to be defined. Then, at least the definition of mprc and a-mprc used for calculation of Pcmax,c is needed. In addition, tC,c  and tIB,c needs to be defined. We don't think to define these values during this overlapped symbol in RAN1 specification is desirable for the consistency with the other part of the specification. If we define the value in RAN1 spec, just specify a rough value, e.g. the maximum transmission power (23dBm) minus X dB, would be sufficient. 
Proposal 1: The need of Pcmax definition depends on the timing relation between the transient period and overlap period. To wait for RAN4 guidance is necessary.
Proposal 2: Even to specify Pcmax,c in option 2, where one SC-FDMA power is exactly defined, exact parameters for the definition of Pcmax like mprc , a-mprc,  tC,c  and tIB,c should be defined in RAN4 specification rather than RAN1 specification. If we define the value in RAN1 spec, just specify a rough value, e.g. the maximum transmission power (23dBm) minus X dB, would be sufficient.
3 SRS + SRS parallel transmission in different TAGs
UE behavior for SRS + SRS parallel transmission in different TAGs was discussed in RAN1#70 [5]. 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 3. 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 3 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 4 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).  
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Figure 4 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 discussed the value of Pcmax during overlap period and SRS+SRS parallel transmission in different TAGs. We propose the following. 

Proposal 1: The need of Pcmax definition depends on the timing relation between the transient period and overlap period. To wait for RAN4 guidance is necessary.

Proposal 2: Even to specify Pcmax,c in option 2, where one SC-FDMA power is exactly defined, exact parameters for the definition of Pcmax like mprc , a-mprc,  tC,c  and tIB,c should be defined in RAN4 specification rather than RAN1 specification. If we define the value in RAN1 spec, just specify a rough value, e.g. the maximum transmission power (23dBm) minus X dB, would be sufficient.
Proposal 3: UE behaviour for SRS + SRS parallel transmission in different TAGs when power limitation is up to UE implementation. 
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