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1. Introduction
In RAN1#67 meeting the simultaneous UL transmission in case of multiple TA was discussed and it has been concluded that RAN1#68 meeting would decide the behaviour of simultaneous transmission for the case of power limitation. Considering simultaneous transmission cases are
· SRS with PUSCH/PUCCH
· PUSCH with PUSCH/PUCCH

In this contribution, we propose the power assigning rule which permits simultaneous UL transmission in multiple TA with not exceeding Pcmax.
2. Discussion
In Rel-10 when a UE configured with multiple cells, the uplink timing will follow the PCell timing which has been derived by random access procedure on the PCell. However when considering inter-band carrier aggregation and frequency selective repeaters, further study is required to support multiple transmission timing for uplink.
2.1. Simultaneous transmission SRS with PUCCH/PUSCH
If it is allowed simultaneous transmission SRS with other physical channels it will be required new power assigning rule for the case of power limitation. Rel-10 already considered simultaneous transmission between different channels, e.g. simultaneous transmission of PUCCH and PUSCH. In this case it is considered that UCI shall be transmitted robustly and the agreement is that for the simultaneous transmission of PUCCH and PUSCH the power should be assigned in the order of PUCCH, PUSCH with UCI and PUSCH. And if the power is not sufficient to assign simultaneous PUSCH transmission among CCs, the PUSCH transmission power of each CC could be scaled not to exceed Pcmax.
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Figure 1. simultaneous transmission SRS with PUSCH/PUCCH in multiple TA

As shown in Figure 1, the transmit timing of CC2 is different from that of CC1 and this timing gap makes the SRS collides with PUSCH. If it is not allowed simultaneous transmission of SRS and PUCCH/PUSCH, in case of SRS collision with PUSCH/PUCCH, SRS could drop as following Rel-10 rule. In this case it needs not any change of power assigning in power limitation but it will increase the case of SRS dropping and make difficulty in channel dependent scheduling. On the contrary if simultaneous transmission is allowed, it would be required a modification of power assignment considering SRS transmission. This will cause the specification impact and require more elaborate power assignment. And if the power assignment is the unit of subframe, a small portion of overlapping in a subframe duration could be a reason to reduce the transmission power of a whole subframe as compared with the case of dropping SRS. However partially overlapping between CCs occurs in every subframe and in result SRS transmission could be restricted considerably. Consequently it comes to a conclusion of permitting simultaneous transmission SRS with other physical channels. In this case it is required a modified power assigning rule with priority among PUCCH, PUSCH and SRS and also it is worth considering that A-SRS has priority over P-SRS.
With a different aspect, multiple TA would cause inconsistent uplink carrier aggregation because the start timing of subframe would be different in each TA group and as a result partial overlapped symbol may take place. Based on the RAN4’s comment[3], the overlapped symbol would mostly not be over one symbol. In this situation it is required to determine whether it is necessary to calculate fine MPR value in multiple TA or not. And it is possible RAN1 ask RAN4 for this confirmation.

Proposal 1

· It should be allowed simultaneous transmission SRS with other physical channels and it is required a modified power assigning rule with priority among PUCCH, PUSCH and SRS and also it is worth considering that A-SRS has priority over P-SRS.
2.2. Simultaneous transmission PUSCH with PUCCH/PUSCH
As shown in figure 2, in multiple TA, the subframe duration of one CC would be spanned by two consecutive subframes on different CC with partial overlap. When the power is limited, for the power assignment of PUSCH on CC2 it should be considered not only PUCCH on CC1 but also PUSCH on CC1.
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Figure 2. simultaneous transmission PUSCH with PUSCH/PUCCH in multiple TA
For power assigning method in simultaneous transmission of PUSCH and PUCCH/PUSCH when power limitation occurs in case of multiple TA, there could be two approaches.
Method 1 is that the transmission power would be derived considering direct overlapping subfames. When the power limitation occurs, in figure 2 the PUSCH transmission power on CC2 depends on the transmission power of PUCCH of subframe i and PUSCH of subframe i+1 on CC1 because these consecutive subframes directly overlap with PUSCH on CC2. In detail the PUSCH transmission on CC2 could be divided into 2 parts according to subframe boundary of CC1 and derive the PUSCH transmission power of each part with considering simultaneous transmission with overlapping subframe i and subframe i+1 on CC1 within the limit of Pcmax. And among the derived transmission power of each part one is selected for the PUSCH transmission on CC2 if it is assumed that a consistent power level should be maintained in one subframe duration. This method provides simple power assigning procedure but it could not fully use the maximum UE transmission power.
Method 2 is that the transmission power would be derived considering the second order overlapping subframes. In figure 2, to acquire the PUSCH transmission power on CC2, it needs to know the required powers of direct overlapping subframes of PUCCH and PUSCH on CC1. And also it considers the second order overlapping subframe of subframe i+1 on CC2 because the second order subframe could influence the transmission power of direct overlapping subframe of PUSCH on CC1. From this method the power assignment efficiency could be enhanced but it might increase the complexity of the power assigning procedure.
Proposal 2

· For simultaneous transmission PUSCH with PUCCH/PUSCH in multiple TA, the advanced power assignment is required with considering direct overlapping subframes and/or second order overlapping subframes.
3. Conclusion
In this contribution, we propose as follows

Proposal 1

· It should be allowed simultaneous transmission SRS with other physical channels and it is required a modified power assigning rule with priority among PUCCH, PUSCH and SRS and also it is worth considering that A-SRS has priority over P-SRS.
Proposal 2

· For simultaneous transmission PUSCH with PUCCH/PUSCH in multiple TA, the advanced power assignment is required with considering direct overlapping subframes and/or second order overlapping subframes.
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