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1 Introduction
 In RAN1#78 meeting, issues related to dual connectivity were discussed especially on PRACH transmissions. Moreover, it continued in email discussion. As the results, following summaries are made: 

Possible observation:

· The need to maintaining UL synchronisation to MCG PCell should/shall be the highest priority over other PRACHs and channels is aligned with RAN2’s LS. It is also the clear majority view.

· There is almost equal split of opinion/preference on whether pSCell PRACH should be also prioritised (as the 2nd priority).

· There is also some preference to prioritise PRACH on MCG over PRACH on SCG.
Possible agreements:
· PCell PRACH  > other PRACHs > other channels/signals
Priority among other PRACHs is up to UE implementation.
Agreements:
· The configured guaranteed power, P_MeNB and P_SeNB, are not applicable to PRACH but applicable to Msg3 (re)transmissions.
This contribution continue to discuss remaining issues on PRACH handling for dual connectivity including details of power allocation for PRACH compared to other channels and priority rules between PRACH transmissions. 
2 Power control for PRACH
Since PRACH transmission is highly related to UL coverage, it is crucial problem to guarantee reliable PRACH transmission/reception. During the email discussion [78-09], it was agreed that PRACH is not restricted by P_MeNB and P_SeNB. In other words, a UE can allocate up to PCMAX, c to PRACH. In this case, the remaining issue on power control for PRACH transmission is how to allocate PRACH power in case of on-going transmission exists in asynchronous case. Possible approaches are as follows: 
· Option 1: Allocate only the remaining power to PRACH or drop PRACH in power-limited case.
: PRACH to PCell can be triggered in a few cases such as SR, uplink resynchronization, etc. If PRACH to PCell has not been received successfully, the UE declares RLF. Thus, it is not desirable to reduce the power of PRACH to PCell. For other cells, PRACH should have higher priority over other channels such as PUCCH and PUSCH. In that sense, it is not desirable to reduce the power on PRACH to transmit other channels to the other CG.
· Option 2: Allocate the full power to PRACH.

: As PRACH is higher prioritized over other channels and the occurrence of PRACH is not so frequent, it is necessary to be able to allocate the full power to PRACH. In terms of handling on-going transmission, as discussed in [78-09], a couple of options are considerable. We think that a UE can determine to drop or reduce the power for a colliding uplink channel with PRACH at least before transmission of the uplink channel. Furthermore, we consider that look-ahead operation on PRACH in asynchronous scenario seems also feasible. 

UE would transmit PRACH based on DL subframe boundary at UE side (e.g. TA=0), while UE transmit PUCCH/PUSCH with configured TA value. In terms of processing time budget for collision with PRACH and PUCCH/PUSCH, it will be worst case that UL timing difference between PUCCH/PUSCH and PRACH is almost 1ms as shown in Figure 1. Depending on propagation delay for PUCCH/PUSCH, (E)PDCCH corresponding to PUCCH/PUSCH will be varying in position. Since PRACH initiated by PDCCH order is transmitted at n+6th subframe where PDCCH order has been received at n-th subframe, even if it takes up to 2ms for inter-layer operation for acquire PRACH power, it seems not to require additional processing time budget for look-ahead. 
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Figure 1. Look-ahead case for PRACH

For PRACH initiated due to SR without PDCCH order, it can be assumed that the UE knows the estimated timing of PRACH transmission in prior, thus, at a given time, to determine the power, it can be assumed that the UE knows whether there will be PRACH transmission in the second overlapped subframe or not. Since a UE can look-ahead PRACH always, we think that a requested power on PRACH can be always allocated other than the case where more than one PRACH collide at a given time. Even if the additional timing budget cannot be used for PUCCH/PUSCH power control, it might be enough time that UE knows PRACH power before transmitting scheduled PUCCH/PUSCH. In this case, it can be considered to drop already-scheduled (for worst case, on-going) transmission. 
Proposal 1: In a power limited case, in case where other channel(s) collide with a PRACH, other channel(s) can be power-scaled or dropped. When look-ahead is possible, other channels can be power-scaled. Otherwise, other channels can be dropped. It can be left up to UE implementation.
When more than one PRACH collide across CGs, less prioritized PRACH transmission can be dropped if power limited case occurs. When a PRACH is dropped, it should be notified to higher layer to allow appropriate RACH procedure (for example, not to increase retransmission counter, increase the power, or retransmit dropped PRACH). Also, if PRACH not initiated by PDCCH order is dropped, the immediate retransmission can be attempted by notifying the higher layer to minimize the failure of RACH procedure. Though that we consider look-ahead between PRACH signals is feasible, if look-ahead is not supported, a UE may drop on-going lower priority PRACH in case two PRACHs collide in a power limited case. 
Proposal 2: When more than one PRACH is scheduled in power limited case, UE can drop less prioritized PRACH transmission and inform the PRACH drop to higher layer. 
3 Priority rule between PRACH transmissions
Between PRACH transmissions except for PCell PRACH, it seems still unclear which PRACH should be prioritized. During the email discussion, following candidates are discussed:

· Option 1: Prioritize PSCell PRACH over other PRACH.
: In term of effective usage of cells associated with SCG or SeNB, it can be considered to give the 2nd highest priority to PSCell PRACH next to PCell PRACH. If PSCell PRACH fails, all cells associated with SCG could not be used since there is no way to transmit UCI (e.g. HARQ-ACK, CSI, or etc.) corresponding to SCG. Though it may be beneficial in some cases, PRACH to PSCell can be delayed if it collides with PRACH to SCell of MCG which is initiated by PDCCH order. Thus, we are not clear any prioritization on PSCell PRACH is necessary.  
· Option 2: Prioritize MCG PRACH over SCG PRACH. 

: In case of CA, scheduling information and power control information shall be shared dynamically across cells. Furthermore, if the number of configured cells in STAG associated with MCG is larger compared to SCG, it would be better to prioritize SCell PRACH on MCG over PSCell PRACH in terms of throughput performance. Furthermore, PRACH on MCG other than PRACH to PCell can be triggered by the network. Thus, immediate response seems desirable. Given this, if any prioritization is used, we can prioritize MCG PRACH over SCG PRACH.
· Option 3: UE selects which PRACH is prioritized. 

: In this case, UE can choose PRACH to be prioritized flexibly. Moreover, either Option 1 or Option 2 can be realized by UE flexibility. Therefore, we are okay with Option 3. 
Proposal 3: If prioritization is considered, prioritize MCG PRACH over SCG PRACH. Otherwise, prioritization of PRACHs other than PRACH to PCell can be left to UE implementation. 

Regarding whether prioritizing PCell PRACH can be applied within a CG, we do not see a strong motivation to take different UE behavior between CA and DC within a CG. It seems a bit strange in fact that a UE may decide which PRACH to drop based on UE implementation if DC is not configured, and then change its behavior if it is configured with DC even in a CG, which may occur every time SCG is released or reconfigured. In that sense, we consider keeping the same behavior within a CG is desirable. 

Proposal 4: Within a CG, it is still up to UE implementation to choose one RACH procedure if more than one RACH procedure is triggered.
4 Conclusions

This contribution discussed remaining issues for power control in dual connectivity. The followings are the proposals. 

Proposal 1: In a power limited case, in case where other channel(s) collide with a PRACH, other channel(s) can be power-scaled or dropped. When look-ahead is possible, other channels can be power-scaled. Otherwise, other channels can be dropped. It can be left up to UE implementation.
Proposal 2: When more than one PRACH is scheduled in power limited case, UE can drop less prioritized PRACH transmission and inform the PRACH drop to higher layer. 
Proposal 3: If prioritization is considered, prioritize MCG PRACH over SCG PRACH. Otherwise, prioritization of PRACHs other than PRACH to PCell can be left to UE implementation. 

Proposal 4: Within a CG, it is still up to UE implementation to choose one RACH procedure if more than one RACH procedure is triggered.
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