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Discussion and decision
1 Introduction

In the RAN2 #77bis, it was discussed how to transmit PHR on an SCell when multiple TA is applied and was agreed to stick to Rel-10 behaviour for most of features. However, there is one remaining issue on how to transmit PHR for activated but UL unsynchronized SCell. It is FFS between the following two options. 
a)  Restrict PHR reporting to activated and UL synchronized SCell

b)  Stick to Rel-10

In this document, we investigate whether the current PHR, Release 10 based behaviour, needs to be modified for the multiple TA case to resolve the above FFS issue. 

2 Discussion
In CA, one of PHR triggering conditions is if an SCell with configured uplink is activated. It is introduced to send the prompt PHR which is used for uplink scheduling. The eNB would be able to determine the amount of frequency resource and MCS level with PHR information and SRS (if configured). 
This basic uplink operation is not changed even if multiple TA feature is introduced. However, in the last RAN2 #77 meeting, it was concerned that if PHR is triggered when an SCell belonging to sTAG is activated, this PHR is likely the virtual PHR because the SCell cannot be scheduled until timing is synchronized. It was mentioned that the virtual PHR is not correct in the sense that it assumes MPR=0dB, A-MPR=0dB, P-MPR=0dB and TC =0dB instead of the actually used value due to the fact that there is no PUSCH transmission in the corresponding cell. 
In Rel-10 CA, ePHR can be transmitted in any serving cell if initial PUSCH transmission is scheduled and ePHR is triggered. When an SCell is activated, it does not ensure that the eNB schedules the new activated SCell. If the UE receives the activation command at subframe (n), the UE starts activating the corresponding SCell at subframe (n+8) [1], which means the PUSCH can be transmitted at least in subframe (n+12) or after, in FDD. From subframe (n+8) to subframe (n+12), it is possible to send ePHR in other serving cell if it is scheduled. In this case, virtual PHR is transmitted even if the SCell is activated and synchronized. More importantly, if the eNB wants to perform scheduling efficiently, it would be good not to schedule PUSCH on the new SCell before the eNB receives ePHR or SRS because the eNB does not know the channel situation or remaining power and it is hard to decide the desirable frequency resource or MCS level. From this observation, even in Rel-10 CA, it can happen that the virtual PHR of SCell is transmitted when the SCell is activated. 

Observation 1: Even in Rel-10 CA, it can happen that the virtual PHR of SCell is transmitted when the SCell is activated due to the late scheduling of PUSCH or due to the lack of scheduling information in the eNB. 

Although the UE reports the real PHR, it does not mean that the eNB receives the perfect information for scheduling especially in terms of MPR and A-MPR. MPR and A-MPR are not fixed values because they can be varied depending on modulation and transmit bandwidth configuration. Table 6.2.3-1 shows the allowed maximum power reduction defined in TS36.101 [2]. For example, if QPSK with 4 PRBs are scheduled when ePHR is reported, MPR could be zero and this MPR value would be totally different from the case where 16QAM with 18 PRBs is used for PUSCH transmission.  As discussed above, since the eNB is not aware of power information correctly, it is likely for the eNB to allocate the resource conservatively. Therefore, although the UE reports the real PHR, it cannot represent the MPR/A-MPR value in the future if the modulation and transmission bandwidth is changed. It is noted that the main purpose of PHR is to inform the remaining power after the power compensation for the pathloss rather than MPR/A-MPR value. 
Table 6.2.3-1: Maximum Power Reduction (MPR) for Power Class 3

	Modulation
	Channel bandwidth / Transmission bandwidth (RB)
	MPR (dB)

	
	1.4

MHz
	3.0

MHz
	5

MHz
	10

MHz
	15

MHz
	20

MHz
	

	QPSK
	> 5 
	> 4 
	> 8 
	> 12
	> 16
	> 18
	≤ 1

	16 QAM
	≤ 5 
	≤ 4
	≤ 8
	≤ 12
	≤ 16
	≤ 18
	≤ 1

	16 QAM
	> 5 
	> 4
	> 8
	> 12
	> 16
	> 18
	≤ 2


Observation 2: Although the UE reports the real PHR, it cannot represent the correct MPR/A-MPR value in the future if the modulation and transmission bandwidth is changed because MPR/A-MPR value is different depending on modulation and transmission bandwidth configuration. 
In the RAN2 meeting, it was proposed either to delay ePHR until SCell is synchronized or to introduce a new triggering event that ePHR is transmitted when the Scell is activated and synchronized to transmit ePHR. The main claimed motivation is to send the real PHR instead of the virtual PHR. However, both approaches cannot ensure that PUSCH is scheduled in the synchronized SCell when the ePHR is triggered.  If PUSCH is not immediately scheduled, the UE transmits the virtual PHR and there is no difference compared to Rel-10 ePHR operation.
Observation 3: The proposed solutions cannot ensure that the UE transmit the real PHR of the activated SCell. 
3 Conclusion
Based on observations described in Section 2, we prefer to keep the Rel-10 ePHR operation for the activated Scell when multiple TA is supported. 
Proposal: Keep the activation of SCell as triggers for ePHR transmission on that cell in order to be consistent with Release 10 behaviour.  
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