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1
Background
Few issues related to multiple timing advance need to be considered in RAN1 specifications. Simultaneous transmission of different uplink channels when power limitation occurs in case of multiple TA was discussed in the last meeting. Compared to Rel-10 power scaling it can now happen that SRS is transmitted simultaneously with other uplink channels. Also there may short periods or timing gaps when the required power scaling at the UE should be different from rest of the subframe because allocations in different CCs change at different time. In addition the LS from RAN2 [1] proposes that simultaneous transmission of PRACH in the Scell and PUSCH/PUCCH/SRS in the PCell should be supported. In this contribution we discuss about those issues.
2
Prioritization of uplink channels 
In Rel-10 the principle of power scaling is such that power of higher priority channel is allocated first and the remaining power is used in lower priority channels. The same principle should be applied also in Rel-11. We think that simultaneous transmission of PRACH and other UL channels does not make things much more complex so it should be supported in Rel-11. The priority of PRACH and SRS should then be decided compared to other UL channels. In RAN2 LS observations on PRACH prioritization are presented:
· Prioritising PRACH on SCell over PUSCH on other cell(s) which is in UL sync with continuous UL transmissions will result in loss of UL throughput.

· Prioritising PUSCH on other cell(s) which is in UL sync with continuous UL transmissions over PRACH on SCell will delay bringing a SCell into UL sync. 

· Prioritising PRACH on SCell over the PUSCH/PUCCH which carries the DL ACK/NACK will result in unnecessary PDSCH retransmission.

· Prioritising PUSCH/PUCCH which carries the DL ACK/NACK over PRACH on SCell will delay bringing SCell into UL sync 

Our view is that PRACH should be prioritized over PUSCH. If PRACH power is reduced and because of that reception fails, delay of at least 10ms occurs before new attempt can be made, while PUSCH retransmission can happen after 8ms. Priority of PUCCH vs. PRACH is related to prioritization of DL data vs. UL data. In the case when network is taking a new UL CC into use it probably assumes that UL capacity of the UE needs to be improved quickly and PRACH is anyway relatively rare case so our view is that PRACH should have higher priority than PUCCH or PUSCH with UCI. SRS is already now in current releases dropped in some cases so we think that it should have lower priority than other UL channels. We propose that priority order of UL channels in power scaling should be PRACH/PUCCH/ PUSCH with UCI/PUSCH/SRS.
3
Power scaling in case of multiple TA
As pointed out e.g. in [2] there can be timing gaps or short periods when the total output power of the UE varies quickly because subframe boundaries of different CCs are not aligned due to multiple TA. If this quick variation is such that UE’s maximum power limit is exceeded, UE should scale down its power. However, power scaling in Rel-10 is done at the subframe level and scaling for shorter period (e.g. for a SC-FDMA symbol) should not be done because e.g. all the PUCCH or PUSCH 16/64-QAM symbols should be transmitted at the same power level. 

Length of the timing gap is one thing that should be considered. UE may use different DL CCs as a timing reference for different UL CCs. According to [3] UE should be able cope 31,3us timing difference in different DL CCs i.e. the allowed delay spread between different DL CCs is 31,3 us. This means that eNB can keep the length of the timing gap shorter than one SC-FDMA symbol.
One more thing to note is that RAN2 has not yet decided, how many different timing advance groups (TAGs) a UE is required to support. Specifying exact UE behaviour for all possible cases (arbitrary length subframe offsets with multiple different TAGs) might be very complex. It should be considered if handling of power scaling during these timing gaps would be left to UE implementation. eNB could keep the length of timing gap smaller than one SC-FDMA symbol and last symbol could be allocated for SRS transmission and then potential power reduction at the last symbol could be made for SRS (where symbol level power scaling can be done).
4
Conclusions
We propose that simultaneous transmission of PRACH and PUCCH/PUSCH/SRS is supported in Rel-11.
If UE is power limited the uplink channels should have the following priority order when power scaling is done: 1.PRACH 2.PUCCH 3.PUSCH with UCI 4.PUSCH 5.SRS.
In case of multiple TA, UE may be power limited for a short period of time during a subframe because UL allocations in different CCs change at the different time. This issue should be studied further. One potential conclusion could be to left UE behaviour unspecified in this case. 
References

[1] R1-1200005 LS on Parallel transmissions of PRACH and PUSCH/PUCCH/SRS, RAN2
[2] R1-114070 Issues on UL Simultaneous Transmission for Multiple TA, NTT DOCOMO
[3] TS 36.300 Evolved Universal Terrestrial Radio Access (E-UTRA) and Evolved Universal Terrestrial Radio Access Network (E-UTRAN); Overall description; Stage 2 (Release 11)






























































































































































































































































































































































































































































































































































































































































