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1. Introduction

LTE Rel-11 will introduce multiple Timing Advance (TA) values in the uplink to support e.g. frequency selective UL repeaters or remote UL reception points, scenarios identified in [1]. A consequence of multiple TA is that UL subframes transmitted from the UE are no longer time aligned but can be offset relative to each other. 

Within transition periods where one carrier is still transmitting subframe 
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 but another carrier has already begun transmitting subframe 
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, terminal power limitations may arise. Even though the scheduling assignments may not lead to any power limitation during the periods where all carriers transmit the same subframe, power may not be sufficient in the transition periods if one cell increases its requested power but another cell has not yet started transmitting the next subframe. See Figure 1 for an example.

At RAN1 #68 transient zones of 20 (s have been identified and an LS [2] has been sent to RAN4 to clarify how transient periods would be defined in case of multiple TA. It has been furthermore decided to drop SRS in case of power limitations.

In this contribution we discuss the need of prioritization across channels and cells.

2. Discussion 

At RAN1 #68 the maximum misalignment between UL subframes (at the transmitter) has been set to be 30 (s [3]. Given that the transient periods are currently 20 (s there is still a need in RAN1 to prioritize among physical channels since there is a small time period where different cells are transmitting different subframes and thus power limitations may arise. 

If the PCell carries HARQ ACK/NACK feedback (either on PUCCH or PUSCH) we propose that no power scaling due to multiple TA values shall be applied to the HARQ ACK/NACK feedback carrying physical channel. This protects PUCCH signaling by 1) ensuring that PUCCH is transmitted with sufficient power and 2) degrading PUCCH orthogonality as little as possible since power scaling is not applied outside transient periods reducing the impact on PUCCH block-spreading. If HARQ ACK/NACK feedback is carried on PUSCH this ensures sufficient power.

In case the UE has no PCell PUSCH grant but an SCell PUSCH grant and simultaneous transmission of PUSCH and PUCCH is not configured HARQ ACK/NACK feedback will be transmitted on PUSCH of an SCell for which the UE has a valid grant. In this situation the SCell PUSCH carrying HARQ ACK/NACK feedback shall be prioritized over other SCells PUSCH and shall not apply any power scaling due to multiple TA values outside the transient periods.

To summarize, the following prioritization is proposed:

Proposal 1: 
· Prioritization of PUSCH and PUCCH: PUCCH > PUSCH with UCI > PUSCH without UCI. 
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	Figure 1: Due to different TA values UL subframes are not aligned. In the transition period from subframe 
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 the maximum requested power exceeds the available power since cell CC3 requests higher power but the other two cells have not yet reduced their transmit power.


If PRACH on SCell partly overlaps with PUSCH/PUCCH on other cells we propose to scale down PRACH power during the overlapping time period. This time period is at the most 30 (s. The resulting PRACH (orthogonality) loss should be limited to 
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which is below the typical PRACH operating point. In above equation 30 (s is the maximum length of the overlapping period and 800 (s is the length of PRACH preamble 0 and 1 without cyclic prefix.

Proposal 2:

· If PRACH on SCell partly overlaps with PUSCH/PUCCH on other cells scale down PRACH in case of power limitation.
3. Conclusion

In this contribution we discuss prioritization of cells and channels due to multiple Timing Advance values. We propose:

· Prioritization of PUSCH and PUCCH: PUCCH > PUSCH with UCI > PUSCH without UCI. 
· If PRACH on SCell partly overlaps with PUSCH/PUCCH on other cells scale down PRACH in case of power limitation.
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