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Discussion and decision
1 Introduction
At the last RAN1 meeting in Prague, it was identified feasible to support parallel preamble transmissions in non-power-limited case while FFS in the power limited case [1]:
	· It is feasible to support parallel PRACH preamble transmissions in non-power-limited case.

· FFS: Whether or not and how UE support parallel PRACH transmission in the power limited case

· RAN1 is discussing FFS part


In this contribution, we discuss parallel preamble transmissions in the power limited case.

2 Parallel preamble transmissions in the power limited case

As per current specification (TS36.213), the preamble transmission power PPRACH is determined as:

PPRACH = min{
[image: image1.wmf])

(

c

CMAX,

i

P

,  PREAMBLE_RECEIVED_TARGET_POWER + 
[image: image2.wmf]c

PL

 }_[dBm], 
where 
[image: image3.wmf])

(

c

CMAX,

i

P

 is the configured UE transmit power defined in TS36.101 for subframe i of serving cell 
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 is the downlink pathloss estimate calculated in the UE for serving cell 
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. The target preamble received power (PREAMBLE_RECEIVED_TARGET_POWER) is indicated by higher layers as part of the request for triggering L1 random access procedure. It is defined in TS36.321 such that;
PREAMBLE_RECEIVED_TARGET_POWER = preambleInitialReceivedTargetPower + DELTA_PREAMBLE + (PREAMBLE_TRANSMISSION_COUNTER – 1) * powerRampingStep
As identified feasible in the previous meeting, preamble transmission power for dual connectivity in non-power limited case can be also determined based on above procedure. 

However, as for power limited case, there are couple of alternatives to address the UE power limitation:
· Alt.1: PRACH for Pcell is prioritized over PRACH for SeNB

· Alt.2: Power scaling is applied such that the total transmit power of the UE does not exceed PCMAX.
· Alt.3: UE behaviour is unspecified (i.e. implementation)
In the context of CA, as categorized in [2], random access procedure is performed for multiple events related to either Pcell or Scell:

· Pcell: initial access from RRC_IDLE, RRC connection re-establishment procedure, handover, DL data arrival during RRC_CONNECTED, UL data arrival during RRC_CONNECTED, and positioning purpose during RRC_CONNECTED

· Scell: establishment of time alignment for the corresponding sTAG

For dual connectivity, SeNB as an additional resource provider would relate to the random access events such as DL data arrival, UL data arrival, and establishing time alignment. 

In case of MeNB (and Pcell) which works for mobility anchor, unsuccessful Pcell RACH e.g. due to dropping or power scaling would result in much system performance impact, e.g. RRC connection re-establishment failure. In this regard, Pcell RACH would have more importance than SeNB RACH. Therefore, power scaling of Pcell preamble should be avoided. Note that it was pointed out in RAN1#76 that power scaling and power ramping would have opposite purpose in general. 
Observation: Intervention of preamble transmission on Pcell would result in much system performance impact, e.g. RRC connection re-establishment failure.
Proposal: Preamble transmission on Pcell shall not be impacted by the other preamble transmission.

Referring CA, CA does not allow parallel random access procedure and leaves it up to UE implementation (TS36.321):

NOTE:
There is only one Random Access procedure ongoing at any point in time. If the UE receives a request for a new Random Access procedure while another is already ongoing, it is up to UE implementation whether to continue with the ongoing procedure or start with the new procedure.

For dual connectivity, if parallel preamble transmissions in UE power limited case are reasonably rare cases, un-specifying UE behaviour would be acceptable as well. 
3 Conclusion
Based on above discussion, we have following observation and proposal:

Observation: Intervention of preamble transmission on Pcell would result in much system performance impact, e.g. RRC connection re-establishment failure.

Proposal: Preamble transmission on Pcell shall not be impacted by the other preamble transmission.
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