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1 Introduction
During email discussion on PRACH handling in dual connectivity, the majority viewpoints on the power allocation for PRACH are as follows [1]:
· Power allocation for PRACH in both synchronous and asynchronous deployments:

· Transmission power for PRACH is not limited by the configured P_MeNB and P_SeNB

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 utilised by Msg3 in one MCG cell is in the range of [Pcmax,c – P_SeNB, Pcmax,c].

The other issue for PRACH handling is the priority rule for parallel PRACH in power limited case. In this contribution, the issues on the PRACH handling are further discussed.
2 Discussion
2.1 Power allocation for PRACH
PRACH should have the highest priority than other channels as in Rel-11, since the deterioration of PRACH will increase the probability of random access failure. For the other channels, such as PUCCH/PUSCH, the deterioration will only have impacts on throughput, and can be alleviated by HARQ. So it is a majority view that PRACH is not limited by the configured P_MeNB and P_SeNB. Although Msg3 is also important for random access procedure, HARQ retransmissions can protect the transmission of Msg3, even if its power is limited by P_MeNB and P_SeNB. So Msg3 can be treated as normal PUSCH transmission, and P_MeNB and P_SeNB are applicable to Msg3.

Since PRACH is not limited by the configured P_MeNB and P_SeNB, the other question is how to reserve power for PRACH. 
In the parallel email discussion on clarification on synchronous/asynchronous scenario for DC [3], the following are summarized:
For the discussion, we call DC power control mode 1 to capture the UE behavior as the following
· All the remaining power can be shared. 
· Priority is determined based on UCI type across CG for the remaining power

We also call DC power control mode 2 to capture the UE behavior as the following:-
· Reserve P_SeNB and/or P_MeNB towards each eNB if there is potential uplink transmission. 
· All remaining power is first made available to CG associate with earlier transmission.
For the case that PRACH transmission is the earlier transmission, the power of PRACH can be guaranteed and can be up to Pcmax,c, regardless whether DC power control mode 1 or DC power control mode 2 is applied. 
For the case that PRACH transmission is the latter transmission, since the power allocation of earlier transmission cannot be changed when the overlapped latter PRACH starts, the power allocation of PRACH needs to be considered in the following cases:
· Case 1: DC power control mode 1 is applied
· Look-ahead is supported. 
· The required power of PRACH can be reserved during the power allocation for the earlier transmission.
· Case 2: DC power control mode 2 is applied
· Look-ahead is not supported.
· The required power of PRACH should be reserved during the power allocation for the earlier transmission. 
For the case 1, PRACH power can be guaranteed since it has higher priority than other channels. 
For the case 2, if PRACH transmission in the latter overlapped part can be known earlier, the required power of PRACH can be reserved when allocating power for the earlier transmission. 
In spec 36.213 section 6.1.1, it says that: 
“In case a random access procedure is initiated by a "PDCCH order" in subframe n, the UE shall, if requested by higher layers, transmit random access preamble in the first subframe 
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, where a PRACH resource is available.” 
For the PRACH transmission in subframe n, if it is triggered by PDCCH order, the PDCCH order will be received at least 6 subframe earlier than transmission. As observed in [4], even if PDCCH ordered PRACH transmission is in the latter overlapped subframe, it can be known earlier than the scheduled transmission in the earlier overlapped subframe. 
Observation: PDCCH ordered PRACH transmission in the latter overlapped subframe can be known earlier than the scheduled transmission in the earlier overlapped subframe.
UE can start in parallel the power calculation for the channels in the earlier overlapped subframe with the knowledge that there is PRACH transmission in the latter overlapped subframe. When the information for PRACH power calculation is available from MAC, e.g. PLc, UE can only take the calculated PRACH power into account during the determination of channels power in the earlier overlapped subframe. 
In this case, UE can know the PRACH transmission earlier and only needs to take PRACH power into account during the power calculation for the channels in the earlier overlapped subframe. Note that it should need much less processing time than for look-ahead, where UE takes all the channels in the earlier and latter overlapped subframes into account. 
According to the above discussion, if UE knows the PRACH is triggered in the latter overlapped subframe by PDCCH, UE should allocate satisfied transmission power for PRACH, instead of the configured P_SeNB or P_MeNB. 
Proposal 1: For the PDCCH ordered PRACH in the latter overlapped subframe, when DC power control mode 2 is applied by UE, UE shall reserve power for the PRACH according to the required power of PRACH. 
In spec 36.213 section 6.1.1, it also says that: 
If a random access response is received in subframe n, and the corresponding DL-SCH transport block does not contain a response to the transmitted preamble sequence, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe 
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If no random access response is received in subframe n, where subframe n is the last subframe of the random access response window, the UE shall, if requested by higher layers, be ready to transmit a new preamble sequence no later than in subframe 
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It is defined that UE should be ready to transmit a new preamble no later than in subframe n+4/5 if no corresponding RAR is received in subframe n. That is, the preamble retransmission can be later or no later than in subframe n+4. If UE has enough processing time to reserve power for PRACH during power allocation for the earlier transmission, which is the case that preamble retransmission is later than in subframe n+4, the PRACH power can be reserved. Otherwise, it can be up to UE implementation how to reserve power for PRACH. For example, PRACH transmission is delayed to the next available subframe.
For the other PRACH transmission case, which is the initial PRACH transmission not triggered by PDCCH order, if PRACH transmission is in the latter overlapped subframe and DC power control mode 2 is applied by UE, the reservation of PRACH power can also be up to UE implementation. After the physical layer is aware that PRACH needs to be transmitted, the power allocation to the target subframe including the earlier transmission should take the PRACH transmission into account.
Proposal 2: For the PRACH transmission in the latter overlapped subframe which is not triggered by PDCCH order, when DC power control mode 2 is applied by UE, the reservation of PRACH power is up to UE implementation. 
It was raised during email discussion that the power of earlier subframe can be scaled down when the PRACH transmission in the latter starts, in order to guarantee PRACH power. In RAN1#76bis, the following working assumption was made [2]:
Power control changes are not allowed one carrier in the middle of subframe in asynchronous case in dual connectivity
As discussed before, the changing of power in the middle of subframe will cause trouble to16QAM demodulation and the orthogonality of OCC that is widely used in UL transmissions. For the channels and signals applying OCC, e.g., DMRS and PUCCH, the orthogonality problem will also affect the multiplexed UEs, and thus affect the overall system. Therefore, it is proposed to confirm this working assumption.
2.2 Priority rule for parallel PRACH
During the email discussion on PRACH priority rule, the following options were discussed:
· Option1:   PCell PRACH > other PRACHs > other channels/signals. Priority among other PRACHs is up to UE implementation.
· Option2:  PCell PRACH > pSCell PRACH > other PRACHs > other channels/signals. Priority among other PRACHs is up to UE implementation.
· Option3:  Priority among PRACHs is up to UE implementation. 
PRACH on PCell is important to maintain RRC connection and radio link with MeNB. The failure of PRACH on PCell will cause losing RRC connection with network. It should have the highest priority. 
It was agreed in RAN2 that UE shall perform radio link monitoring on the pSCell. PRACH on pSCell should also be prioritized to avoid S-RLF. The failure of PRACH on pSCell will cause radio link failure on SeNB. It should also have the high priority.
For the other PRACH, it is difficult to specify which should be prioritized. Priority among other PRACHs can be up to UE implementation.
For the email discussion on parallel PRACH handling in power limited case [1], the following priority rule option 2 is proposed:
Proposal 3: The following priority rule is applied.
· PCell PRACH > pSCell PRACH > other PRACHs > other channels/signals.
·  Priority among other PRACHs is up to UE implementation.
3 Conclusions
In this contribution, the power allocation for PRACH is discussed. The following are observed and proposed:
Observation: PDCCH ordered PRACH transmission in the latter overlapped subframe can be known earlier than the scheduled transmission in the earlier overlapped subframe.
Proposal 1: For the PDCCH ordered PRACH in the latter overlapped subframe, when DC power control mode 2 is applied by UE, UE shall reserve power for the PRACH according to the required power of PRACH.
Proposal 2: For the PRACH transmission in the latter overlapped subframe which is not triggered by PDCCH order, when DC power control mode 2 is applied by UE, the reservation of PRACH power is up to UE implementation.
Proposal 3: The following priority rule option 2 is applied.
· PCell PRACH > pSCell PRACH > other PRACHs > other channels/signals.
·  Priority among other PRACHs is up to UE implementation.
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