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1 Introduction
Multiple timing advances in CA have been introduced in Rel-11, and RAN2 has agreed to adopt multiple TA groups with transmission timing maintained independently. 

The introduction of multiple TA will bring several new transmission scenarios of multiple uplink channels in CA. Issues related to these new scenarios should be discussed, including transmission mechanism and power allocation.
On last meeting in Dresden, following agreement had been made[1]：
Conclusions for behaviour when power-limited:

· Full overlap between:

· PRACH on SCell and SRS 

· drop SRS

· PRACH on SCell and PUCCH/PUSCH

· PRACH>everything else 

Conclusions for behaviour when power-limited:

· Partial overlap between:

· SRS+PUCCH/PUSCH/PRACH

· drop SRS

· PUSCH+PUCCH/PUSCH

· TBD

· PRACH on SCell + PUCCH/PUSCH

· TBD
We should note that on last meeting, the agreement above is made base on following assumption：
· 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

· UE cannot exceed Pcmax even for one symbol. 

· It is a requirement that the PRACH preamble power is constant for the duration of the preamble
A LS had been sent to RAN4 in order to get more information to help RAN1 in considering whether the TBD cases above can be handled within the transient period, i.e., no need to handle the case in RAN1 perspective.
In order to accelerate the discussion, although RAN4’s reply is not available yet, we can still have some discussion base on different assumption on RAN4’s reply.
In this contribution, we share our view on the remaining TBD scenarios.

2 Discussion 

2.1 Overlap can be handled within the transient period

If the undecided overlap cases above could be handled within the transient period, then it would require no specification of UE behaviour when the transmission power of partial overlap zone exceeds Pcmax. This is the most attractive solution since it simplified UE implementation, as every core requirement will need to be tested. It should be noted that new type of transient period may need to be defined, depending the corresponding discussion in RAN4.
Proposal 1: No specification if the overlap can be handled within the transient period.

2.2 Overlap cannot be handled within the transient period

UE’s behaviour should be defined if TBD case above can’t be handled within the transient period. 

Some approach can be used to avoid power limitation happen in partial overlap zone, for example, rate matching and channel dropping. But in our opinion, both rate matching and channel dropping aren’t good ideas because rate matching may cause ambiguity of the symbol to be rate matched, as the understanding of transmitting time difference between UL CCs maybe different from UE and eNB and channel dropping may cause frequent dropping of low-priority channel, which will degrade system performance especially in heavy-loaded system.
Therefore, we believe that the best solution for TBD case is transmit the channels simultaneously which are partial overlapped with power scaling when the total power of these channels exceed Pcmax. In this section, we focus on the power scaling method for TBD case.
According to the type of overlapping channel, two different scenarios of partial overlapping will be discussed separately here.

1） PUSCH + PUSCH/PUCCH
Most of the scenario of PUSCH + PUSCH/PUCCH case can solve by reusing the power priority defined in Rel-10, especially in the scenario when only 2 subframes are overlapping which shown in figure 1 and figure 2 since there are no impact to the non-overlapped subframe. A simple solution for this scenario would be more appropriate.
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Figure.1 – Only 2 subframes overlapping 
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Figure.2 - Only 2 subframes overlapping 
When multiple subframes are overlapped as shown in figure 3, situation becomes complicated because the power scaling in one subframe would affect the transmission power on other subframes, the power scaling method should be carefully designed. In this scenario, following solutions can be used [2]:
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Figure.3 – Multiple subframes overlapping
1. Leave it to network implementation so that more than 2 subframes overlapping scenario can be avoided. For example, avoid continuous scheduling on particular CC when eNB realizes that uplink signals on different CCs from the same UE maybe overlapped. This method has the advantage of no standard impact, but it introduces scheduling restrictions and system performance loss. When system is in heavy load, no continuous scheduling will degrade system performance.

2. Limit the maximum transmit power of all the active CCs when MTA are configured to UE; ensure that power limited case never happen. This method is simple and effective, but limit the maximum transmit power will reduce uplink coverage.
3. Power scaling by a priority, the priority of PUSCH and PUCCH in Rel-10 can be reused. But this method in more than 2 subframes overlapping scenario would be quite complex concerning that different channels are transmitted in different subframes on the same CC and the priority comparing on different subframes would be different. 

Instead of using physical channel based priority, other priority can also be used here, for example, CC based priority, i.e. Pcell is given the highest priority and all the Scells are in same priority, this could be a relatively simple solution.

We slightly prefer solution 3 because it can solve the problem without bringing any network performance limitations. 
We should note that all the solutions mentioned above based on a premise that UE has the ability to predict whether power limited would happen in the next 2 or 3 subframes.

Summing up the above analysis, the partial overlapping PUSCH + PUSCH/PUCCH case can be solve by power scaling. The priority defined in Rel-10 can be reused in most of the scenario and other priority can be introduced in multiple subframe scenario.
Proposal 2a: Transmit PUSCH + PUSCH/PUCCH simultaneously in partial overlap case by reusing the power priority defined in Rel-10, other priority can be defined if needed.
2） PRACH on Scell + PUSCH/PUCCH
In PRACH on Scell + PUSCH/PUCCH case, if the duration of preamble exceeds one subframe and overlapping happen in one of the subframes that occupied by preamble transmission; in order to keep the consistency of preamble power, the agreement that ensure preamble power we made in full overlap case can reuse in this scenario. In fact, if duration of preamble is one subframe, any power scaling priority can be used, but in order to ensure consistency of power scaling, we propose that in PRACH on Scell + PUSCH/PUCCH case, maintain PRACH the highest priority.
When multiple subframes are overlapped, same solution like PUSCH + PUSCH/PUCCH case can be used:

1. Treat it as network implementation solution so that partial overlap of PRACH on Scell + PUSCH/PUCCH would be avoided, for example, no scheduling of PUSCH/PUCCH during the whole PRACH duration. As mentioned above, network implementation solution introduces scheduling restrictions and system performance loss especially in PRACH on Scell + PUSCH/PUCCH case. Because when UE need to do random access process in Scell, it is quite possible that UL Pcell is in very heavy load.
2. Limit the maximum transmit power of all the active CCs when MTA are configured to UE; As mentioned above, limit the maximum transmit power will reduce uplink coverage; uplink coverage is important especially in random access process.
3. Power scaling by a priority, in order to keep the consistency of preamble power, highest priority can be allocated to PRACH here, but the following case shown in figure 4 needs further consideration: 

In subframe n, UE transmit a preamble(marked blue) on CC2 and a PUSCH(marked green) on CC1, the total transmission power of PUSCH and preamble exceed Pcmax, so UE scales the power of PUSCH to ensure the transmission power of preamble on CC2. In subframe n+1, UE will transmit a preamble (marked yellow) on CC1 and the total power require for preamble on CC1 and preamble on CC2 exceed Pcmax. In this case, the highest priority can’t ensure the transmission power of preamble on CC1 since the consistency of preamble power on CC2 would be kept.
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Figure.4 – Example of PRACH + PRACH in partial overlap case
One practical solution is avoid such PRACH + PRACH case via network scheduling, but due to random backoff for preamble retransmission, eNB may not predicate when UE will send PRACH retransmission.

In PRACH on Scell + PUSCH/PUCCH case, we prefer solution 3 because it can solve the problem without bringing any network performance limitations.  
Proposal 2b: Transmit PRACH on Scell + PUSCH/PUCCH simultaneously in partial overlap case with PRACH given the highest priority.
Considering the above discussion, it can be seen that if the overlap cannot be handled in the transient period, significant implementation complexity is expected. Therefore, we recommend that standardization effort should be made to ensure that overlap can be handled within the transient period.
2.3 Issues about SRS dropping in MTA

We note that based on the agreement of last meeting, when MTA are configured to UE, when SRS collided with other channel in different CC, SRS with be dropped in both full overlap case and partial overlap case.

We realized such agreement is not aligned with the UE sounding procedure in Rel-10. In Rel-10, A UE shall not transmit PUCCH format 2 without HARQ-ACK whenever type 1 triggered SRS and PUCCH format 2 without HARQ-ACK transmissions happen to coincide in the same subframe [3]. In order to ensure the consistency between different release standards and reduce the implementation complexity, we believe that UE sounding procedure should be consistent with or without MTA. Therefore we propose:

Proposal 3: Consider existing UE behaviour in Rel-10 when discussing UE behaviour with MTA in Rel-11.
3 Conclusion
In this contribution, we share our view on the remaining MTA scenarios; we recommend that standardization effort should be made to ensure that overlap can be handled within the transient period.

Proposal 1: No specification if the overlap can be handled within the transient period

If this is indeed not possible then we recommend: 
Proposal 2a: Transmit PUSCH + PUSCH/PUCCH simultaneously in partial overlap case by reusing the power priority defined in Rel-10 as much as possible , other priority can be defined if needed
Proposal 2b: Transmit PRACH on Scell + PUSCH/PUCCH simultaneously in partial overlap case with PRACH given the highest priority.
Finally, we recommend not changing existing UE behaviour with MTA scenario. 
Proposal 3: Consider existing UE behaviour in Rel-10 when discussing UE behaviour with MTA in Rel-11.
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