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1 Introduction

In RAN1#78bis meeting, it has been discussed on uplink power control issues such as power control mode related issues, PRACH across CGs and SRS power control related UE behaviors for dual connectivity and made some progress on those issues as following [1]:
	Agreements:

· For a UE in a power-limited case, the following are assumed with regards to PRACH prioritization across CGs
· Working assumption: If the difference of the starting time of two transmissions is equal to or less than [33usec] and if the UE applies PCM1

· PCell PRACH > other PRACHs > other channels

· Working assumption: For the case of retransmission of PRACH or UE-initiated PRACH,
· PCell PRACH > other PRACHs > other channels
· Other than above two sub-bullets, on-going transmission is prioritized

· Priority among other PRACHs is up to UE implementation

· It is up to UE implantation that lower prioritized PRACH is power scaled or dropped,
· FFS: If PRACH is dropped, 
· L1 can indicate the dropping to MAC if RAN2 see the need of the indication
· No increment in power ramping is necessary for the retransmission
Agreement:

· Related to FFS points regarding priority rule for DC power control mode 1, 

· Periodic CSI = aperiodic CSI 
Agreement:

· If the transmit power of PUCCH/PUSCH/SRS of a CG is equal to or lower than a guaranteed power configured for the CG, the transmit power is guaranteed

· Except when it is overlapped with a PRACH in the other CG and the UE is power-limited

Agreement:

· In DC PC mode 1, the remaining power is allocated across CGs in case of power limitation with the following priority order

· HARQ-ACK&SR > CSI > Data > SRS

· MCG > SCG for tie-breaks
· FFS: Whether PSeNB or PMeNB is applicable to SRS
· FFS: UE behaviors in case SRS transmission on one or both CGs and UE maximum power is exceeded



However, we have not been concluded yet on SRS power control aspects. In this contribution, we discuss further on SRS power control related issues for dual connectivity.
2 Discussion on SRS Power Control on Dual Connectivity
In order to reuse Rel-10/11 CA mechanism for UL combination on power control point of view, the power scaling mechanism for UL combination including SRS under dual connectivity should be firstly applied within each cell group to the UE configured with dual connectivity in power-limited situation. In other words, after being performed firstly SRS power scaling/dropping within each cell group by Rel-10/11 CA rule, SRS power allocation across cell groups should applied to the UE configured with dual connectivity.

· Proposal 1: In power limited case,  SRS power scaling/dropping should be firstly performed within each cell group based on Rel-10/11 CA rule and then SRS power scaling/dropping across CGs might be applied to the UE similar to different TAGs even on dual connectivity
For DC power control mode 2, all remaining power is first made available to a CG associated with earlier transmission according to RAN1’s agreements [2]. For example, if a CG with earlier transmission is MCG, the sum of configured guaranteed power (P_MeNB) and the remaining power could be allocated up to (P_cmax – P_SeNB) to a UE for MeNB as considering the concept of guaranteed power and the fact that the UE does not know the potential UL scheduling on SCG. Therefore, SRS to SeNB might be transmitted, dropped and scaled down depending on whether or not required power of PUCCH/PUSCH including SRS on SCG is within P_SeNB even in UE power-limited case. And also SRS power scaling/dropping to MCG should be applied based on the sum of configured guaranteed power and the remaining power, i.e. (P_cmax – P_SeNB). In case that a CG with earlier transmission is SCG, this method can be utilized as same as mentioned above.
· Proposal 2: For DC power control mode 2, SRS scaling/dropping to MeNB(or SeNB) should be performed based on guaranteed power i.e. P_MeNB(or P_SeNB) and SRS scaling/dropping to SeNB(or MeNB) should be based on the sum of configured guaranteed power and the remaining power i.e. (P_cmax – P_MeNB) {or (P_cmax-P_SeNB)} on dual connectivity.
For DC power control mode 1, the remaining power would be allocated to a CG based on priority rule for PUCCH/PUSCH across CGs that we’ve already agreed in the RAN1#78 meeting [2]. However, for example, in case of MCG priority as an result after applying UCI based priority rule for PUCCH/PUSCH across CGs, the sum of guaranteed power and remaining power is not so clear whether or not means (P_cmax –P_SeNB), (P_cmax – the total power of PUCCH/PUSCH to SeNB) or (P_cmax – the total power of PUCCH/PUSCH/SRS to SeNB) according to some condition e.g. if the total power of PUCCH/PUSCH to SeNB is within P_SeNB or not. So, we need to discuss further on SRS power control considering these aspects.

· Proposal 3: For DC power control mode 1, RAN1 needs to discuss further which value should be used among (P_cmax –P_SeNB), (P_cmax – the total power of PUCCH/PUSCH to SeNB) or (P_cmax – the total power of PUCCH/PUSCH/SRS to SeNB) as the sum of configured guaranteed power and remaining power for MeNB, also vice versa for SeNB.
On the perspective of ensuring guaranteed power to each eNB, if the total power of PUCCH/PUSCH/SRS for SeNB is within P_SeNB, it seems reasonable to use up to (P_cmax – the total power of PUCCH/PUSCH/SRS to SeNB) as finally allocated power for MeNB. Therefore, SRS for MeNB would be scaled down/dropped after assigning the total power of PUCCH/PUSCH for MeNB based on a value of (P_cmax – the total power of PUCCH/PUSCH/SRS to SeNB). And also SRS power for SeNB would be allocated and SRS can be transmitted to SeNB.
And if the total power of PUCCH/PUSCH for SeNB is over P_SeNB as another condition, it would use up to (P_cmax – P_SeNB) as finally allocated power for MeNB. And SRS for MeNB would be scaled down/ dropped after assigning the total power of PUCCH/PUSCH for MeNB based on (P_cmax – P_SeNB) value for MeNB. And if potential SRS transmission for SeNB exists, SRS for SeNB would be dropped due to the UE power-limited situation.
Lastly, if the total power of PUCCH/PUSCH for SeNB is within P_SeNB and the total power of PUCCH/PUSCH/SRS for SeNB is over P_SeNB, it would use (P_cmax – P_SeNB) as finally allocated power for MeNB, and SRS on MeNB would be scaled down/dropped after assigning the total power of PUCCH/PUSCH for MeNB based on (P_cmax – P_SeNB) value. And SRS for SeNB also would be scaled down/dropped based on P_SeNB as well.
3 Conclusion
As a conclusion, we summarize our view on the remaining issues of SRS handling and its power control for dual connectivity.
· Proposal 1: In power limited case,  SRS power scaling/dropping should be firstly performed within each cell group based on Rel-10/11 CA rule and then SRS power scaling/dropping across CGs might be applied to the UE similar to different TAGs even on dual connectivity
· Proposal 2: For DC power control mode 2, SRS scaling/dropping to MeNB(or SeNB) should be performed based on guaranteed power i.e. P_MeNB(or P_SeNB) and SRS scaling/dropping to SeNB(or MeNB) should be based on the sum of configured guaranteed power and the remaining power i.e. (P_cmax – P_MeNB) {or (P_cmax-P_SeNB)} on dual connectivity.
· Proposal 3: For DC power control mode 1, RAN1 needs to discuss further which value should be used among (P_cmax –P_SeNB), (P_cmax – the total power of PUCCH/PUSCH to SeNB) or (P_cmax – the total power of PUCCH/PUSCH/SRS to SeNB) as the sum of configured guaranteed power and remaining power for MeNB, also vice versa for SeNB.
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