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1 Introduction
In 3GPP TSG RAN WG1 Meeting #78bis, PRACH handling between MCG and SCG in power-limited dual-connectivity was discussed. In this contribution we discuss how to resolve the remaining issues related to PRACH and conclude this aspect.
2 Prioritization of PRACH
In RAN WG1 Meeting #78bis, the following agreement was made with regard to the prioritization of PRACH.

	· 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


On the first working assumption, the starting time of PRACH is likely not aligned with the subframe boundary due to the fact the timing advance is not applied to PRACH transmission. The issue of not-fully-aligned PRACH exists in CA with multiple timing advance group (TAG). Since power control mode 1 (PCM1) is intended for the dual-connectivity scenario that’s analogous to CA, the UE should be able to handle the same as in CA multiple TAG.
On the second working assumption, since the PRACH cases are those where the UE can know well in advance of the need to transmit PRACH, applying prioritization rule is feasible.

Thus we propose the working assumptions to be agreed as below:

· 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: (Confirm the working assumption) For the case of retransmission of PRACH or UE-initiated PRACH, 

· PCell PRACH > other PRACHs > other channels

3 Handling of Deprioritized PRACH
As can be observed from the agreements/working assumptions on PRACH, there are several situations where a PRACH transmission can be deprioritized due to conflict between MCG and SCG. Note that this is different from the situation within a CG, where the UE can select a RACH procedure to maintain (or drop) so that there is only one ongoing random access procedure at a time.

PRACH may be deprioritized in the following scenarios:

· For UE configured with power control mode 1, a PRACH of SCG is deprioritized due to collision with PCell PRACH;

· For UE configured with power control mode 1, the UE may deprioritize a PRACH of SCG or a SCell PRACH of MCG when they collide.

· For UE configured with power control mode 2, a PRACH transmitted later in time is deprioritized due to collision with ongoing transmission.

Since there is no retransmission of PRACH, and the power setting of PRACH is only designed to reach the eNB according to the path loss estimate, it is usually not useful to transmit a deprioritized PRACH with reduced power. Hence the UE should normally drop the deprioritized PRACH to save power, and/or use the reduced power towards a lower priority channel/signal (e.g., PUCCH, PUSCH).

When a PRACH is dropped, the physical layer can provide an internal indicator to the MAC layer about the dropping. No explicit definition of an indicator is necessary, since the procedure is contained within a UE. When the PRACH transmission is aborted, and the maximum number of PRACH attempts are not reached, the PRACH can be retransmitted in the next PRACH opportunity. 
Normally if a PRACH attempt fails to reach the eNB, the MAC layer would use the power ramping procedure to increase the power level for the next attempt of PRACH. However, for an aborted PRACH, the reason of failure is not insufficient target preamble power. Thus it is not desirable to blindly increase PRACH power for an aborted PRACH. The issues include:
(a) it wastes UE transmission power; 

(b) it unnecessarily causes high interference to other UEs; 

(c) it leaves less power for the potential PUCCH/PUSCH/SRS transmission, which is concurrent with the PRACH.
Thus if PRACH is dropped (i.e., aborted preamble), there should not be power increment in power ramping in PRACH retransmission. Since this involves modification to the MAC procedure, this should be notified to RAN2 so that proper modification to MAC can be defined.
Proposal: 

· If a PRACH transmission is aborted, there should not be increment in power ramping in PRACH retransmission.
· Send an LS to RAN2 so that the random access procedure in MAC can be properly modified.
To assist with the progress between RAN1 and RAN2, a draft LS is proposed in [2].
4 Conclusions

In this contribution, we discussed the remaining issues of PRACH in power-limited scenario of dual-connectivity. On the prioritization rule and power handling of PRACH, we have the following proposals:
Proposal: 

· On the PRACH prioritization rule:

· 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: (Confirm the working assumption) For the case of retransmission of PRACH or UE-initiated PRACH, 

· PCell PRACH > other PRACHs > other channels

· If a PRACH transmission is aborted, there should not be increment in power ramping in PRACH retransmission.

· Send an LS to RAN2 so that the random access procedure in MAC can be properly modified.
5 Reference

[1] Chairman notes, 3GPP TSG RAN WG1 Meeting #78bis.
[2] R1-144978, “[Draft_LS] Preamble target power when dropping PRACH in power-limited dual-connectivity.”

1/3


