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1
Introduction
PRACH handling in dual connectivity was discussed in RAN1 and some issues related to the power allocation scheme and priority rule for different PRACH in dual connectivity were raised. In this document we address the remaining questions related to the PRACH handling in dual connectivity.
2
Power Control for PRACH in Dual Connectivity
The offline discussion on PRACH power handling at the previous RAN1 meeting captured the following possible agreements:

· Power allocation for PRACH in both synchronous and asynchronous deployments:

· Option 1: The configured guaranteed power, P_MeNB and P_SeNB, are not applicable to the whole RACH procedure (including both PRACH and Msg3 (re)transmissions). That is,

· Max power can be allocated by the UE for PRACH and Msg3 (re)transmission is Pcmax,c.

· Option 2: The configured guaranteed power, P_MeNB and P_SeNB, are not applicable to PRACH but applicable to Msg3 (re)transmissions. That is,

· The max power can be allocated by the UE for PRACH (re)transmission is Pcmax,c.

· For example, the power can be utilized by Msg3 in one MCG cell is in the range of [Pcmax,c – P_SeNB, Pcmax,c].

· Option 3: The configured guaranteed power, P_MeNB and P_SeNB, are applicable to the whole RACH procedure (including both PRACH and Msg3 (re)transmissions). That is,

· For example, the power can be utilised by PRACH and Msg3 in one MCG cell is in the range of [Pcmax,c – P_SeNB, Pcmax,c].

· Parallel PRACH handling in power limited case:

· Priority rule: 

· Option 1: PRACH > other channels/signals (equal priority PRACH among the cells in MCG and SCG)

· Option 2: PCell PRACH > pSCell PRACH > other PRACHs > other channels/signals

· Option 3: PCell PRACH > other MCG PRACHs > pSCell PRACH > other SCG PRACHs > other channels/signals.
The email discussion noted the following possible agreements:
· The configured guaranteed power, P_MeNB and P_SeNB, are not applicable to PRACH but applicable to Msg3 (re)transmissions.
· PCell PRACH  > other PRACHs > other channels/signals
· Priority among other PRACHs is up to UE implementation.
2.1         Power allocation for PRACH
In the context of PRACH transmission, we think the same approach as in Rel-10/11 should be taken, such that PRACH is prioritized over PUCCH/PUSCH/SRS transmissions on a different cell belonging to a different TAG: when there is a PRACH transmission on a serving cell in parallel with PUSCH/PUCCH in a different serving cell belonging to a different TAG, adjust the transmission power of PUSCH/PUCCH so that its total transmission power does not exceed on the overlapped portion, or in case of SRS drop SRS if the total transmission power exceeds 
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 on any overlapped portion in the symbol. The PRACH should not be the subject to P_MeNB and P_SeNB limitation, as PRACH coverage should not be compromised. Message 3 in the RA procedure could be considered as a regular PUSCH transmission (with HARQ support) and as such could follow normal PUSCH prioritization procedure defined for dual connectivity. 
Hence, we prefer the Option 2: The configured guaranteed power, P_MeNB and P_SeNB, are not applicable to PRACH but applicable to Msg3 (re)transmissions. That is, the max power can be allocated by the UE for PRACH (re)transmission is Pcmax,c.

Proposal 1:
The configured guaranteed power, P_MeNB and P_SeNB, are not applicable to PRACH but applicable to Msg3 (re)transmissions.
2.2
Parallel PRACH handling in power limited case
In the case of parallel PRACH transmissions on PCell and pSCell, the handling should be left to UE implementation. The reason is that a UE has the best knowledge of the conditions of the (ongoing) RACH procedure and hence can make the most appropriate decision. In addition, UE is aware of the reasons the random access procedures are triggered, so it can make a proper decision on RACH prioritization. Note that for a contention based random access UE will be performing power ramp-up and scaling as needed, and eNB would not expect any particular power level. Also, the decision on which random access to prioritize may be based on the number of attempts and needed power, such that for example RLF is avoided (when maximum number of RA attempts is reached on PCell and it is not successful, RLF is declared). Another thing to note is that different timers are utilized on each PCell and pSCell for random access, so even if the first RACH transmissions collide, next ones will likely not.
Another aspect to consider is when look-ahead for power control is not supported (in asynchronous DC operation), and the behavior in power limited case when a PCell PRACH is to be transmitted during the ongoing transmissions of PRACHs/PUCCH/PUSCH. If it is mandated that PCell PRACH is prioritized, then the rest of the overlapping channels need to be dropped or scaled down which will not be in line with the previous working assumption that there is no power control change in the middle of a subframe.
Proposal 2:
The handling of the parallel PRACH is left to UE implementation.

It was brought up that the special treatment with respect to power requirement look-ahead in asynchronous DC operation is possible in RA procedure. Namely, there are 6ms (instead of regular 4ms) that are utilized for RAR/PDCCH order processing, which could be seen as the relaxed timeline to allow for look-ahead in asynchronous operation. However, the additional 2ms time for RAR/PDCCH order processing was added to allow passing message contents across layers.  If there was time to spare then the 6ms processing time would not have been chosen to begin with. Therefore we don't believe the 6ms processing time for RAR/PDCCH order allows for look-ahead. 

Proposal 3:
No special treatment for PRACH is introduced for look-ahead handling.
3
Conclusions 
Based on the discussion presented in the paper, we propose the following PRACH power control solutions for dual connectivity:
Proposal 1:
The configured guaranteed power, P_MeNB and P_SeNB, are not applicable to PRACH but applicable to Msg3 (re)transmissions.
Proposal 2:
The handling of the parallel PRACH is left to UE implementation.

Proposal 3:
No special treatment for PRACH is introduced for look-ahead handling.
PAGE  
2/2

_1402488199.unknown

