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1 Introduction

The UE behaviour for simultaneous transmissions of PUSCH/PUCCH/SRS in different TAGs has been discussed in the RAN1 #68 meeting. The following assumptions have been agreed
· 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

For the partial overlap case, RAN4 answered the questions from RAN1 in the LS reply as listed in the following: 
	Question 1: Should the assumption 2 and 3 be applied in transient period? 
Answer 1: RAN WG 4 notes that the UE transmission power may not exceed Pcmax. This applies also for transient periods. Although no explicit time mask is applied for the transient periods, it is worthwhile to note that UE should comply with regulatory requirements as well as other requirements set in [1] such as Output RF spectrum emissions (section 6.6) or Transmit intermodulation (section 6.7). It should also be noted that the period of measurement of UE maximum output power is defined as at least one sub frame (1ms).
For PRACH transmission, its ON power duration profile should comply with the time mask set in section 6.3.4.2.1 in [1].
Question 2: How would the transient period be defined when there are multiple TAGs? If the UE transmission power during the partial overlap exceeds Pcmax, would the transmit power of Cell1 in duration (A) or Cell2 in duration (B) in the figure be affected?
Answer 2: RAN WG4 has not considered modifying the transient period definitions because of multiple TAGs. As was indicated in answer 1 UE must comply with regulatory requirements. If UE transmission power during measurement period exceeds Pcmax then requirements cannot be guaranteed therefore UE may adjust its transmissions. This adjustment would affect transmit powers in Cell1 or Cell2 or both.
Question 3: If separate MPR/A-MPR needs to be used during the partial overlap period, what MPR/A-MPR value should be used? 
Answer 3: RAN4 is in opinion that the partial overlap period is too short to apply MPR/A-MPR schemes it is not desirable for the UE to change transmission power within that short time.


In this contribution, the issues of partial overlap case are considered based on the RAN4 LS reply.

2 Discussion
In the previous discussion, the main concern is whether the transmission within the transient period would be affected if the UE’s transmission power during the partial overlap exceeds Pcmax.
According to the LS reply from RAN4, we can extract the following information:

· The UE transmission power may not exceed Pcmax (in answer 1).
· The period of measurement of UE maximum output power is defined as at least one sub frame (in answer 1).
· It is not desirable for the UE to change transmission power within that short time (in answer 3).
The first bullet is the basic requirement for uplink power control. It should be complied by for any uplink transmission, also including the partial overlap period due to MTA. So schemes should be defined to avoid the case that the UE transmit power might exceed Pcmax.
Considering the requirements and measurements of the maximum uplink power are defined as at least one subframe, we propose that power scaling operation should be applied through the whole subframe as in Rel-10. Note that in the overlap area the output power includes the transmission of consecutive subframes. The channels in the consecutive subframes should also be taken into account for the power setting in current subframe.

When power scaling is done by the UE, the power priority defined for full overlap case is also suitable for partial overlap case without any change, e.g. the channel priority

PRACH>PUCCH>PUSCH with UCI>PUSCH

Pros: 

· Power control scheme is the same as in Rel-10. The priority of UL channels is also the same as defined in Rel-10.
· The partial overlap situation is transparent to the eNB.

Cons: 

· Power prediction is needed. To decide the transmit power in an UL subframe, the UE has to predict the output power of the next subframe.

However, considering that the transmissions of PUCCH and PUSCH are both determined several subframes before, e.g. in subframe (n-4). The prediction for next subframe transmission is feasible.

Trade-off analysis 

The trade-off analysis of the proposed scheme is shown in figure 1. 
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Figure 1:   Trade-off analysis for the candidate solutions

To summarize, we have the following proposal:

For power limited scheme in the partial overlap case, it is recommended to apply the power scaling schemes as in Rel 10 also to the overlapped consecutive subframes

3 Conclusions
In this contribution, some issues related to UL control signalling transmission in case of multiple TAs are discussed. Based on the analysis, we have the following proposal:
For power limited scheme in the partial overlap case, it is recommended to apply the power scaling schemes as in Rel 10 also to the overlapped consecutive subframes
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