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1. Introduction

At the RAN1 #67 meeting, the following issues regarding UL simultaneous transmissions for multiple TA were identified [1]. 
· Study further and identify potential solutions for when power limitation occurs in case of multiple TA – the issue shall be revisited at RAN1#68.

· SRS + PUCCH/PUSCH
· PUSCH + PUCCH/PUSCH 
· Decide at next meeting which cases need to be supported.

Study further the case of SRS + periodic CSI until RAN1#68.
In this contribution, we present our views on the aforementioned issues. 
2. Discussion
2.1. Support of simultaneous transmissions in case of multiple TA

First of all, the Rel-10 functionality for simultaneous PUSCH and PUCCH transmissions should be configurable on the network side, and this functionality should be configurable for Rel-11 UEs with multiple TA capability for the sake of coverage. If the UE is not configured for simultaneous PUSCH and PUCCH transmission, single-carrier transmission is applied except for the timing gap due to multiple TA. Note that this assumption is also the baseline for multiple TA in the following discussions.
Proposal 1: Rel-10 functionality of simultaneous PUSCH and PUCCH transmissions should be configurable on the network side, and this functionality should be configurable for Rel-11 UEs with multiple TA capability.
As described in [2], the UE behavior should be specified to avoid ambiguity when the network allocates simultaneous transmissions over the timing gap due to multiple TA. Although some solutions to resolve the ambiguity may be required, all UL channels must be protected as long as a UE supports UL CA. Or a severe restriction must be imposed on the operation for UL CA. Therefore, at least in case of inter-band CA, it is natural that simultaneous transmissions of all channel combinations be allowed over the timing gap unless the total Tx power reaches Pcmax. Note that when the UE is not configured for simultaneous PUSCH and PUCCH transmissions, this simultaneous transmission is only allowed for the timing gap.
Proposal 2: For Rel-11 UE with multiple TA capability, all the simultaneous transmission cases for “SRS + PUCCH/PUSCH” and “PUSCH + PUCCH/PUSCH” are allowed over the timing gap due to multiple TA.

In addition to the cases mentioned above, simultaneous transmissions of the PRACH on SCell and other UL channels should also be allowed for Rel-11 UEs with multiple TA capability as discussed in [3].
Proposal 3: For Rel-11 UEs with multiple TA capability, simultaneous transmissions of “PRACH + PUCCH/PUSCH/SRS/PRACH” are allowed.
Due to such simultaneous transmissions over the transmission timing gap, (A-)MPR may change within a subframe. Therefore, the definition of (A-)MPR in such a case should also be clarified. This aspect may need to be referred to RAN4.
2.2. Potential solutions for when power limitation occurs due to multiple TA
In a power limited case, some solutions might be required so that Pcmax is not exceeded. To discuss the solutions, 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. 
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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 obliged to adhere to the maximum power restriction even for a few samples less than one symbol, some rules might be needed. More specifically, procedures such as power scaling, dropping, puncturing and rate matching can be considered as possible solutions when power limitation occurs over the timing gap due to multiple TA. However, we consider that such power limitation over the timing gap is 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 rather than complex power scaling or rate matching. Furthermore, in such a case, PCell transmissions should be prioritized so that control related channels are protected. Potential solutions for each scenario shown in Figs. 1(a) and 1(b) for power limitation are proposed in Table I below. 

Table I – Potential 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 power limited case, PRACH could be punctured regardless of the transmitted cell. Regarding the UL channels other than the PRACH, prioritizing PCell transmission may be advantageous in that the eNB is not necessarily aware of the exact UE Tx timing gap.
Proposal 4: PCell transmissions should be prioritized when power limitation occurs for multiple TA. 
However, whether or not a UE is obliged to satisfy the maximum power requirement even for a few samples less than one symbol is not clear. This is because the period of output power measurement shall be at least one subframe in current RAN4 specification [4]. Furthermore, there are transient periods at the start and end of subframe. Then, the transmission timing gap due to multiple TA may affect the RAN4 specifications related to the power requirements. Therefore, asking RAN4 to clarify these aspects related to the power requirement would be beneficial in making a decision regarding the solutions for multiple TA related issues.
Observation: Asking RAN4 to clarify the output power related requirements would be beneficial in making a decision regarding the solutions for multiple TA related issues.
3. Conclusion

In this contribution, our views on the issues regarding UL simultaneous transmissions for multiple TA are presented. 
Proposal 1: Rel-10 functionality of simultaneous PUSCH and PUCCH transmissions should be configurable on the network side, and this functionality should be configurable for Rel-11 UEs with multiple TA capability.

Proposal 2: For Rel-11 UE with multiple TA capability, all the simultaneous transmission cases for “SRS + PUCCH/PUSCH” and “PUSCH + PUCCH/PUSCH” are allowed over the timing gap due to multiple TA.

Proposal 3: For Rel-11 UEs with multiple TA capability, simultaneous transmissions of “PRACH + PUCCH/PUSCH/SRS/PRACH” are allowed.
Proposal 4: PCell transmissions should be prioritized when power limitation occurs for multiple TA. 

Observation: Asking RAN4 to clarify the output power related requirements would be beneficial in making a decision regarding the solutions for multiple TA related issues.
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