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1. Introduction

The support of multiple timing advance groups (TAGs) may require rules for UE behavior particularly for the case of UL transmit power limitation. Scenarios for such rules include full or partial overlap between UL channels in different TAGs. A few rules were agreed at RAN1 #68, while rules to handle partial overlap between PUSCH+PUCCH/PUSCH and PRACH on SCell + PUCCH/PUSCH in a different TAG were left for further discussion. It was agreed at RAN1 #68 to assume a maximum overlap between TAGs of 30 µs (any tolerances are up to RAN4). Since the transient period, which the UE excludes for power measurement, is 20 µs, it was observed that specifying UE behavior may not be necessary if the transient period can be extended to 30 us. Therefore, an LS was sent to RAN4 [1] to consider extending the transient period. 
Moreover, it was stated in the LS that RAN1 intends to specify the following: 

"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."

From the discussion at RAN1 #69 we consider the issue of whether the power adjustment should apply only to the exact overlap period or to a whole SC-FDMA symbol. We also consider the issue of parallel transmission of SRS and PUCCH/PUSCH in the same subframe for a non-power limited UE.
2. Discussion
For the partial overlap of PUCCH/PUSCH and PUSCH in different TAGs, the proposed options are [1]
· Option 1: RAN1 only specifies that the PUSCH/PUCCH transmission power during the overlap period shall not exceed PCMAX (no RAN1 specification changes in addition to the sentence shown in the previous section 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 PCMAX 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.

Regarding Option 2, it does not seem practical to specify new rules at this stage if such rules require consideration of a new transition period at a symbol boundary. Moreover, our interpretation of the need for a new transition period is that it would require input from RAN4. Therefore, our initial preference is Option 1. Note that if RAN4 decides to extend the transient period, there may not be any need for further specification.
For partial overlap between PRACH on SCell and PUCCH/PUSCH in a different TAG, it is first noted that PRACH cannot start before PUCCH/PUSCH since PRACH is transmitted with timing advance TA = 0, while TA > 0 for PUCCH/PUSCH. Using a worst case scenario, it was shown in [2] for PRACH preamble format 0 that symbol overlap is not an issue if the eNB-UE distance is less than 10 km. We concur with the conclusion that UL CA is not expected to serve such large eNB-UE distances. In other words we can consider critical overlap between PRACH and PUCCH/PUSCH as a corner case, for which it is not necessary to specify UE behavior.
3. Parallel Transmission of SRS and PUCCH/PUSCH 

In Rel-10, when SRS and PUSCH coincide in the same symbol on different serving cells, the SRS is dropped. To avoid dropping the SRS the cell-specific subframe configurations were aligned across the configured serving cells. For UL transmission in multiple TAGs, it was agreed at RAN1 #68 that for the power limited case, the SRS is dropped for partial overlap between SRS and PUCCH/PUSCH/PRACH. However, it is still an open question what to specify for the non-power limited case. Clearly, partial overlap due to different TAGs could lead to frequent dropping of SRS, and possibly, performance degradation. As such it may be considered to allow SRS transmission for a non-power limited UE in the partial overlap case. It was proposed in [3] that for a non-power limited UE, SRS is not dropped for both full/partial overlap with PUSCH/PUCCH in a different CC. This is directly opposite of the Rel-10 behavior and it leads to conflicting UE behavior, given that a Rel-11 UE also has Rel-10 capabilities. Hence, it should be clarified if a new behavior is specified for a Rel-11 UE or only when it is configured for multiple TAGs. 
4. Conclusion

This contribution discussed some open questions regarding power control limitations for multiple timing advances in Rel-11. In addition we consider support of parallel transmission of SRS and PUCCH/PUSCH for a non-power limited UE. Our recommendations are:
· RAN1 only specifies that the PUSCH/PUCCH transmission power during the overlap period shall not exceed PCMAX.
· The case of partial overlap between PRACH and PUCCH/PUSCH can be considered as a corner case. There is no need to specify UE behavior.

· For a Rel-11 UE not configured for multiple TAGs, our preference is to maintain Rel-10 behavior in the case of overlap between SRS and PUCCH/PUSCH in the same symbol, i.e. the SRS is dropped. 
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