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1. Introduction

   There are several new power control rules introduced in Rel-11 for multiple TA, given that more combinations of coincident channels transmission are introduced with this feature. In RAN1#68 meeting, these issues were discussed and the following conclusion was achieved:
Conclusions for behaviour when power-limited:

· Partial overlap between:

· 1. SRS+PUCCH/PUSCH/PRACH

· drop SRS

· 2. PUSCH+PUCCH/PUSCH
· TBD
· 3. PRACH on SCell + PUCCH/PUSCH
· TBD
· Full overlap between:

· PRACH on SCell and SRS 

· drop SRS

· PRACH on SCell and PUCCH/PUSCH

· PRACH>everything else 

Furthermore, in RAN1# 70 meeting, the following working assumption was made to avoid excessive SRS dropping:
Working assumption: (Proposal 1+Alt1)
· If UE is configured with multiple TAGs, UE behavior in case of overlapping between SRS and PUSCH/PUCCH in different TAGs 

· Transmit SRS when not power-limited  

Also, a WF document [1] was raised to discuss whether to support parallel SRS TAG following the same power scaling rule in Rel-10:

Proposal for parallel transmissions of SRS+SRS in different TAGs

Alt 1: Apply equal scaling in any overlapping portion to avoid exceeding Pcmax

Alt 2: Drop SRS

Alt 3: Unspecified – up to UE implementation
     With the introduction of multiple rules, how to correctly drop or scale SRS power is not so clear given the scenarios discussed in many companies contributions [2]~[7]. In this document, we give our view on this topic to finalize the SRS power control for multiple TAGs.
2. Discussion 

As discuss in many contributions, there would be multiple overlap portion for parallel SRS transmission in the case of multiple TAGs. An illustration figure can be found in below figure 1:


[image: image1]
                                                      Fig.1 Parallel SRS among different TAGs
For portion 1:  According to current working assumption, SRS on CC1 will be transmitted if the power of SRS plus the power of PUSCH on CC2 would not exceed the maximum power. Otherwise, SRS on CC1 would be dropped.

For portion 2: currently it is FFS whether to apply Rel-10 scaling rule or just drop SRS or leav it to UE implementation.

For portion 3: similar as portion 1, SRS on CC2 will be transmitted if the power of SRS plus the power of PUSCH on CC1 would not exceed the maximum power. Otherwise, SRS on CC2 would be dropped.

Starting from portion 2, if parallel SRS transmission on different TAGs is not supported, SRS dropping would be serious. Although eNB can choose to configure SRS transmission on different TAG in different subframe, for certain TDD configuration it would be hard to avoid the collision. As parallel SRS has already been supported in same TAG case, we see no compelling reason to not support it in different TAG case. It is desire to reuse Rel-10 mechanism here.
Proposal 1: SRS parallel transmission on different TAGs is supported. Rel-10 equally scaling of SRS in case of exceeding maximum power is also supported.

    There would be some interaction between different portion. For example, if the dropping rule in portion 1 is performed firstly and the SRS on CC1 is dropped, no power scaling is needed for portion 2. On the other hand, if equally scaling in portion 2 is performed firstly, SRS on CC1 may not be dropped. Therefore, it is desired to clarify how to coordinate different rules. Here are several options:
Option 1: the action in each portion is treated independently

With this option, each action is performed assuming there is not action ex. droping/ power scaling occurring in other portions. This option would be simple. However, SRS is more likely to be dropped with this option.

Option 2: equally scaling is applied firstly [2],[4],[5]
In this option, SRS is firstly scaled down and then check whether SRS dropping is required. This option would reduce the SRS dropping as much as possible, while unnecessary SRS power scaling would be introduced if any of the SRS is dropped after considering rule in portion 1 or portion 3. Besides, if there is more than 2 TAG, this rule cannot cover all the cases. For example, if both portion a and portion b exceed the maximum power, which dropping is applied first? If portion a is applied first, then SRS on CC2 might not be dropped considering that SRS on CC1 has already been dropped. 
Option 3: SRS dropping is applied firstly [3],[6],[7]
In this option, SRS dropping check is perform first and then check whether equal power scaling is required. This option would have similar SRS dropping rate as option 1, while unnecessary power scaling would not occur similar with option 2, this rule cannot be applied to more than 2 TAGs case.
Option 4: The action in each portion is applied following the sequence in time domain
In this option, the rule in portion 1 is executed firstly and after that portion 2 and portion 3 sequentially. For portion 1 it has similar effect as option 3, and for portion 3 it has similar effect as option 2. Therefore, it seems like a compromise between SRS dropping rate and unnecessary SRS power scaling. Moreover, it can be applied to more than 2 TAGs case.
Given that it is coming to the end of Rel-11, we prefer a simple solution which can cover all the cases. Although option 1 is the simplest, it also results in the worst SRS dropping result. Therefore, we would like to propose RAN1 to adopt option 4, that is:
Proposal 2: The action of SRS dropping or SRS power scaling is performed following the sequence in time domain.

3. Conclusion

In this contribution, the issues related to SRS power control for multiple TAs are discussed. We have the following proposals to finalize the issues:
Proposal 1: SRS parallel transmission on different TAGs is supported. Rel-10 equally scaling of SRS in case of exceeding maximum power is also supported.

Proposal 2: The action of SRS dropping or SRS power scaling is performed following the sequence in time domain.
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