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Discussion and Decision

1
Introduction
In RAN2#84, it was decided that parallel Random Access procedures are supported if the two preamble transmissions are not overlapping. Furthermore, RAN2 sent an LS to RAN1 [1] asking whether it is feasible to support parallel preamble transmissions, one for MeNB RACH and the other for SeNB RACH. In response RAN1 [2] indicated that parallel preamble transmissions are feasible at least when UE is not power limited and indicated that power limited case is FFS. Now RAN1#78bis has made the following agreements [3]:
	Agreement:
Prioritization between PRACHs and other channel/signals needs to be specified

Agreements:
· 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



In this contribution we discuss the points left FFS, i.e., the L1 indication of the dropping of PRACH as well as the power ramping in case of dropping, and propose a way forward.
2
Discussion
2.1 RAN1 agreements
With dual connectivity it is allowed to have two random access procedures running in parallel. This may typically happen, for instance, with intra-MeNB HO with SCG configuration where random access is needed to both MCG and SCG to synchronize the reconfigurations. Currently, MAC and physical layer specs set quite tight requirements on the timing of random access preamble transmissions and retransmissions. When a random access procedure is started, preamble (re)transmissions can only be delayed due to measurement gaps and restrictions given by the prach-ConfigIndex and the PRACH Mask Index as well as the backoff parameter. If the preamble transmissions of the two parallel random access procedures occur simultaneously, it is very likely that the subsequent preamble retransmissions also occur simultaneously.
Based on the RAN1 agreed working assumption, in synchronous dual connectivity case PCell PRACH is always prioritized over other PRACHs and that applies to initial and retransmissions, unless there is already ongoing preamble transimission on other cells for long PRACH length format (however, whether 2 or 3 subframes length format is needed for cells in SCG is questionable considering the cell size [4]). If the UL power is limited, UE is allowed to either scale down the power or even drop the lower priority PRACH. Furthermore, RAN1 has agreed that it is up to UE implementation whether power scaling or dropping is used in power limited case. In asynchronous case, basic rule is that the earlier (on-going) transmission is prioritized and only in the cases, where later PRACH can be expected to be known in advance (PRACH retransmission or UE initiated PRACH), the priority rules are taken into account.
Thus, RAN1 has agreed that power scaling and dropping of PRACH are both allowed action for the UE and did not agree any means to avoid the overlap of PRACH transmissions. Furthermore, RAN1 agreed that in case PRACH is dropped, it is FFS for RAN2 whether physical layer should indicate the dropping to MAC layer and whether power ramping in such a case should be applied for the preamble retransmission. 

2.2 MAC layer actions

Here we discuss how MAC layer should take the power limitation into account. 
MAC is responsible for power control for preamble transmissions and the power ramping mechanism was designed to increase power granually step by step to ensure the eNB can receive it with the proper power but not cause interference to other UEs. Ramping up power for next retransmission when the preamble is dropped or power scaled would cause severe interference when one or multiple steps are skipped (regardless of whether the transmission is dropped or power scaled) due to the collision. Thus avoid ramping up power for retransmission is needed to avoid large step power jumping and ensure power control for all UEs in the cell works properly.

Besides, as maximum preamble transmission number is configured taking into account the needed maximum power considering the cell size, the skipped (dropped or power scaled) attemps in that sense should not count as an attempt when the next transmission does not ramp up power, otherwise the UL coverage would be shrinked due to not being able to reach the maximum power without enough attempts. Based on how preamble transmission power is set in MAC layer, i.e., PREAMBLE_RECEIVED_TARGET_POWER = preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep, not ramping up power also means the number of preamble transmissions should not be increased.
One potential issue is that it might delay the potential RA failure since the preamble transmission counter is not incremented and dedicated preambles are used longer by the UE. But with the timer in RRC layer to ensure that RA ends anyway when the timer expires, it should not be a problem.

Proposal 1: It is agreed that if PRACH transmission is dropped/power scaled, L1 indicates it to MAC.
Proposal 2: The L1 indication of PRACH dropping/power scaling is used to prevent increasing the counter for number of attempts and prevent power ramping of the next PRACH retransmission.
Proposal 1 and 2 can be implemented into Section 5.1.4 of MAC spec as follows:
	If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful and the MAC entity shall:

-
if dropping/power scaling of preamble transmission has not been indicated by the physical layer:
-
increment PREAMBLE_TRANSMISSION_COUNTER by 1;


Next question is, in addition to proposal 1 and 2, whether MAC entity shall postpone the lower priority PRACH (re)transmission, i.e., try to avoid future overlaps.
Instead of selecting PRACH according to current rules and leading to continuous collision, if MAC has some intelligence to postpone the lower priority PRACH (re)transmission when selecting PRACH resource, it has the benefit that less interaction is needed between PHY and MAC for continuous occasions. This could be implemented into Section 5.1.2 of MAC spec as follows:

	-
determine the next available subframe containing PRACH permitted by the restrictions given by the prach-ConfigIndex, the PRACH Mask Index (see subclause 7.3) and physical layer timing requirements [2]  (a MAC entity may take into account the possible occurrence of measurement gaps and, in case preamble dropping/power scaling in any MAC entity has been indicated by physical layer, the MAC entity shall take into account a possible occurrence of overlapping higher priority preamble transmission when determining the next available PRACH subframe);


Proposal 3: The L1 indication is used to prevent further overlaps of PRACH transmissions by postponing the lower priority PRACH transmissions.
Proposal 4: RAN2 to agree the above text proposals for MAC spec and send an LS to RAN1 telling the RAN2 agreements.
3
Conclusion
In this contribution we have discussed the points left FFS by RAN1, i.e., the L1 indication of the dropping of PRACH as well as the power ramping in case of dropping, and propose:

Proposal 1: It is agreed that if PRACH transmission is dropped/power scaled, L1 indicates it to MAC.

Proposal 2: The L1 indication of PRACH dropping/scaling is used to prevent increasing the counter for number of attempts and prevent power ramping of the next PRACH retransmission.

Proposal 3: The L1 indication is used to prevent further overlaps of PRACH transmissions by postponing the lower priority PRACH transmissions.
Proposal 4: RAN2 to agree the above text proposals for MAC spec and send an LS to RAN1 telling the RAN2 agreements.
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