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1. Introduction
In RAN1#78bis, the power control/scaling for PUCCH/PUSCH was concluded. However there are still some open issues on the power control for PRACH and SRS. For PRACH, the following agreements were reached:
	Agreements:
· Prioritization between PRACHs and other channel/signals needs to be specified
· 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


For SRS, we have the following agreements:
	Agreements:
· 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
· 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



In addition, power control for SRS has been discussed in email discussion [78bis-14] but no conclusion was reached.
In this contribution, we will discuss these remaining open issues on PRACH and SRS.

2. PRACH Prioritization
The following is the first working assumption on PRACH:
· 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
The intention is to specify the given priority rule in the synchronous scenario for transmissions that start in the same subframe, which is feasible and reasonable in principle. However the concern was raised on whether the wording of the working assumption correctly reflects the intention.
· The transmission time of PRACH is not adjusted by TA, while the transmission time of PUCCH/PUSCH/SRS is adjusted by TA. So the difference of the starting time of PRACH and other channels may not be within [33 us] even when the UE applies PCM1 in synchronous scenario. This is an unreasonable restriction.
· Simply removing the condition “the difference of the starting time of two transmissions is equal to or less than [33usec]” would not work either because it may occur that two PRACHs overlap but one PRACH starts one subframe later than another PRACH (PRACH transmission can last longer than 1ms). In those cases, applying the priority rule would mean that some look-up behavior is required in order to be aware of the PRACH transmission in the later subframe, which is against the original intention.
So in order to better capture the intention of the proposal, it can be split into two parts:
· If UE applies PCM1, and two PRACH transmissions overlap and the difference of the starting time of the two PRACH transmissions is equal to or less than [33usec],
· PCell PRACH > other PRACHs
· If UE applies PCM1, and PRACH transmission(s) overlaps with the transmission of other channels
· PRACHs > other channels
Proposal 1: Confirm the working assumption with the following modification:
· If UE applies PCM1, and two PRACH transmissions overlap and the difference of the starting time of the two PRACH transmissions is equal to or less than [33usec],
· PCell PRACH > other PRACHs
· If UE applies PCM1, and PRACH transmission(s) overlaps with the transmission of other channels,
· PRACHs > other channels

The second working assumption on PRACH is:
· Working assumption: For the case of retransmission of PRACH or UE-initiated PRACH,
· PCell PRACH > other PRACHs > other channels
The reason for having this working assumption is that in the case of retransmission of PRACH or UE-initiated PRACH PCell, the UE has some flexibility in choosing which subframe to use for PRACH transmission. In this case, the UE can always find a subframe which provides sufficient time budget to allow the look-ahead behavior. Once look-ahead is feasible, the priority rules can be applied. This is possible whenever one of the PRACHs (if there are multiple) is retransmission or UE-initiated PRACH. To clarify, the working assumption can be reworded.
Proposal 2: Confirm the working assumption with the following modifications:
· For two transmissions with at least one of the transmissions being a retransmission of PRACH or UE-initiated PRACH,
· PCell PRACH > other PRACHs > other channels

On the FFS bullet regarding the specific UE behaviour when PRACH is dropped, we consider this is as a rare case which does not deserve further optimization. The interaction between physical layer and MAC layer which is required by this optimization does not exist today, so it can have some specification impact in both RAN1 and RAN2.
Proposal 3: If PRACH is dropped, there is no indication of dropping delivered from the physical layer to the MAC layer.

3. SRS
First of all, PMeNB and PSeNB are the minimum guaranteed power available for each eNB. In this sense, there is no reason why they should not be applied to SRS. However, it is understood that there may be cases that SRS is dropped where PxeNB is not really used by SRS.
Proposal 4: PMeNB and PSeNB are applicable to SRS.
In cases where SRS cannot be transmitted with the required power, SRS could be either dropped or scaled down. Since SRS is used by the eNB to perform the channel estimation, the eNB would get wrong information about the channel if SRS power is scaled down by the UE autonomously. Therefore it is preferred that SRS is dropped in this case.
Proposal 5: SRS is dropped if it cannot be transmitted with the required power.

For PC mode 1, the remaining power allocation is performed across CGs, and it has been agreed that SRS is given the lowest priority. This means that the power for all the other channels will be allocated first, and then SRS power will be allocated up to the remaining power available.

For PC mode 2, mainly 3 alternatives for SRS power allocation have been discussed:
Alt 1:  the SRS power is determined together with other channels at the subframe boundary, and SRS is taken into consideration when determining the power for a CG.
Alt 2: the SRS power is determined together with other channels at the subframe boundary, and SRS is NOT taken into consideration when determining the power for a CG.
· In this case, the power for SRS would be no more than the power for PUCCH/PUSCH.
Alt 3: the SRS power is not determined at the subframe boundary. Instead, it is determined before SRS transmission.
· This allows the SRS power allocation to take into account the PUCCH/PUSCH transmissions that may be on-going in the other CG. Note that this does not require the UE to support look-ahead because it only considers the transmissions that occur earlier than the SRS.
With Alt 1, SRS in an earlier CG would always be given higher priority than any PUCCH/PUSCH in a latter CG for the remaining power allocation because earlier transmission has higher priority in PC mode 2. This would be the case even if PUCCH/PUSCH in the other CG starts earlier than SRS in this CG. This gives SRS unnecessarily high priority and it could potentially impact the control/data transmission in the latter CG, which is against the general principle that SRS is given the lowest priority.
In Alt 2, the power for SRS would be no more than that for PUCCH/PUSCH in the same CG. This imposes unnecessary constraint. It can happen that even though there may be power available, it cannot be used by SRS, which is unreasonable and adversely impact the system performance.
Alt 3 would be able to address the drawbacks of the previous two alternatives. The change is that SRS power is calculated before SRS transmission, instead of at the subframe boundary. This should be feasible, especially considering the fact that the subframe boundaries are no longer aligned between the two CGs anyway.
Proposal 6: For PC mode 2, the SRS power should be determined before SRS transmission instead of at the subframe boundary, taking into account any on-going transmissions in both CGs.

4. Conclusions
In this contribution, we have discussed the remaining issues for PRACH and SRS power control in dual connectivity and proposed the following:
Proposal 1: Confirm the working assumption with the following modification:
· If UE applies PCM1, and two PRACH transmissions overlap and the difference of the starting time of the two PRACH transmissions is equal to or less than [33usec],
· PCell PRACH > other PRACHs
· If UE applies PCM1, and PRACH transmission(s) overlaps with the transmission of other channels,
· PRACHs > other channels
Proposal 2: Confirm the working assumption with the following modifications:
· For two transmissions with at least one of the transmissions being a retransmission of PRACH or UE-initiated PRACH,
· PCell PRACH > other PRACHs > other channels
Proposal 3: If PRACH is dropped, there is no indication of dropping delivered from the physical layer to the MAC layer.
Proposal 4: PMeNB and PSeNB are applicable to SRS.
Proposal 5: SRS is dropped if it cannot be transmitted with the required power.
Proposal 6: For PC mode 2, the SRS power should be determined before SRS transmission instead of at the subframe boundary, taking into account any on-going transmissions in both CGs.


3

	Page 1
