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1. Introduction
At the RAN1 #68 meeting, the behavior of UL simultaneous transmissions for Rel-11 multiple TA under power limited conditions was discussed. The following is the outcome of the discussion [1]. 
Agreed assumptions for the purpose of deciding what behaviour will be specified in RAN1:

1. In case of partial symbol overlap arising from different TAs in different TAGs, RAN1 assumes a max overlap of approx. 30us (any tolerances are up to RAN4) for inter-band TAGs

2. UE cannot exceed Pcmax even for one symbol. 

3. It is a requirement that the PRACH preamble power is constant for the duration of the preamble
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 

RAN1 received from RAN4 the LS reply [2] to inform that the agreed assumptions above should be applied during a transient period. Therefore, RAN1 should specify some UE behaviour for the UL partial overlapping transmission under power limited conditions. In this contribution, we mainly present our views on UL partial overlap transmissions under power limited conditions. 
2. Discussion on UL Partial Overlap Transmissions
UL transmissions on partial overlap between UL channels are discussed in many contributions [3 - 16]. At the RAN1 #68 meeting, parallel, i.e., full overlap, transmissions of PRACH on SCell and PUSCH/PUCCH/SRS in different timing advance groups (TAGs) are supported under non-power limitation conditions. However, it should also be clarified that partial overlap transmissions of “SRS + PUCCH/PUSCH/PRACH in different TAGs,” “PUSCH + PUCCH/PUSCH in different TAGs,” and “PRACH + PUCCH/PUSCH in different TAGs” can be supported under non-power limited conditions. Avoiding severe restriction to the UL CA scheduling, it is natural that such partial overlap transmissions should be allowed unless the total Tx power reaches Pcmax.
Proposal 1: Partial overlap transmissions of “SRS + PUCCH/PUSCH/PRACH in different TAGs,” “PUSCH + PUCCH/PUSCH in different TAGs,” and “PRACH + PUCCH/PUSCH in different TAGs” should be supported in case of non-power limitation.

According to RAN4 reply, some UE behaviour for the UL partial overlapping transmission under power limited conditions should be specified in order to avoid a complicated NW implementation. To discuss properly the solutions so that UEs do not exceed Pcmax for partial overlapped symbol, we should consider which cell has the faster Tx timing. Some possible scenarios are shown in Figs. 1(a) and 1(b). Here, we assume that the length of the gap due to multiple TA is no more than one symbol according to the RAN1 agreed assumption. 
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(a) When PCell transmission timing is faster than that for SCell
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(b) When SCell transmission timing is faster than that for PCell
Figure 1 – Possible collision scenarios for multiple TA
If a UE is obligated to adhere to the maximum power restriction even for one symbol, some procedures such as power scaling, dropping, puncturing, and rate matching can be considered as possible solutions under power limited conditions. However, we consider that such power limitations over a timing gap are basically a corner case, and a simple solution is desirable as much as possible. Therefore, our preferred solution for power limitation is dropping or puncturing (or simple power scaling that does not require any specific equations). Furthermore, according to the discussions at the previous RAN1 meeting, it would be desirable to maintain a constant transmission power level for the PUCCH during a subframe in order to retain the CDM orthogonality among UEs. Therefore, the PUCCH should be prioritized in the case of partial overlapping transmission. In this sense, PCell transmissions could be prioritized so that control related channels, i.e., the PUCCH, are protected. Our preferred solution for each scenario shown in Figs. 1(a) and 1(b) for power limitation are proposed in Table I below. 

Table I – Preferred solutions for each scenario in power limited case
(a) Solutions when PCell transmission timing is faster than that for SCell
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(b) Solutions when SCell transmission timing is faster than that for PCell
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It should be noted that puncturing the PRACH would work without any degradation considering the guard time and CP for the RACH preamble formats. Then, in a power limited case, the PRACH could be punctured regardless of the transmission cell. Regarding the UL channels other than the PRACH, prioritizing the PCell transmission may be advantageous in that the eNB is not necessarily aware of the exact UE Tx timing gap.
Proposal 2: 
· For a partial overlap transmission under power limited conditions, the UL signals on the PCell except for SRS should be prioritized. 

· A symbol on the SCell overlapping with the UL signals on the PCell except for SRS should be punctured. 
3. Conclusion

In this contribution, our views on UL partial overlap transmissions are presented. 
Proposal 1: Partial overlap transmissions of “SRS + PUCCH/PUSCH/PRACH in different TAGs,” “PUSCH + PUCCH/PUSCH in different TAGs,” and “PRACH + PUCCH/PUSCH in different TAGs” should be supported in case of non-power limitation.

Proposal 2: 
· For a partial overlap transmission under power limited conditions, the UL signals on the PCell except for SRS  should be prioritized. 

· A symbol on the SCell overlapping with the UL signals on the PCell except for SRS should be punctured. 
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