3GPP TSG RAN WG1 Meeting #76
         R1-140166
Prague, Czech Republic, 10th – 14th February 2014
Agenda Item:
5
Source: 
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
Discussion on parallel PRACH for dual connectivity
Document for:
Discussion/Decision
1 Introduction 

In RAN#62, WI on dual connectivity [1] for LTE was approved. With dual connectivity, a given multiple Rx/Tx UE in RRC_CONNECTED can be configured to utilise radio resources provided by two distinct schedulers, located in Master and Secondary eNBs. It is designed to support non-ideal backhaul between MeNB and SeNB, thus no tight coordination should be enforced between the two. It has been already agreed in RAN2 to support contention-free RA procedure towards SeNB. In addition, RAN2 has agreed on the following [2]:
· RAN2 intends to support Contention Based Random Access for the Secondary eNB

· RAN2 agreed that the UE receives Msg2 from the eNB to which the preamble was sent.

· With regarding to parallel Random Access procedures, one for Master eNB and the other for Secondary eNB, RAN2 agreed that it is supported if the two preamble transmissions are not overlapping. However RAN2 has not concluded for the other case, i.e. when the two preamble transmissions are overlapping. RAN2 would like to ask RAN1 whether it is feasible to support parallel preamble transmissions, one for Master eNB RACH and the other for Secondary eNB RACH.
In the LS, RAN2 also asked RAN1 the following question:

RAN2 would like to ask RAN1 whether it is feasible to support parallel preamble transmissions, one for MeNB RACH and the other for SeNB RACH.
In this contribution, we discuss the need and the specification impact of supporting parallel preamble transmissions.
2 Parallel preamble transmissions
Before Rel-12, parallel preamble transmissions have not occurred. Contention-free RACH on SCell was introduced for multiple timing advance groups in Rel-11, but it would not occur simultaneously with RACH on PCell. In MTA, it was decided that RACH on SCell has higher priority than any other UL transmissions on PCell and other SCells, because this simplifies the power scaling and the eNB should have the knowledge of UE power headroom to decide whether to initiate PRACH on SCell or not.
For dual connectivity, RAN2 has agreed to introduce contention-based RACH for SeNB and support parallel RACH procedure with one for MeNB and one for SeNB. Although within each eNB there could be RACH supported for multiple cells (e.g. when Multiple TAGs are configured within an eNB), presumably there should be no parallel RACH procedure within each eNB, if the existing design is followed. Taking into account both dual connectivity and MTA, parallel RACH could occur in the following cases:
· PRACH for MeNB + PRACH for SeNB (without any other UL transmissions)

· PRACH for MeNB + PUCCH/PUSCH/SRS on MeNB + PRACH for SeNB
· PRACH for MeNB + PRACH for SeNB + PUCCH/PUSCH/SRS on SeNB

· PRACH for MeNB + PUCCH/PUSCH/SRS on MeNB + PRACH for SeNB + PUCCH/PUSCH/SRS on SeNB

To support parallel preamble transmissions, the major RAN1 impact is on the power scaling when UE max power is reached. It may not be reasonable to always give PRACH for SeNB higher priority than any other PUCCH/PUSCH/SRS transmissions (as defined for MTA), because it can be more important to maintain the connection with MeNB. Given that timing is not completely aligned between MeNB and SeNB, and PRACH duration is not exactly one subframe, there can be different kinds of overlapping situations between these channels. Also one PRACH could overlap with PUCCH/PUSCH in two subframes. With all these scenarios, the power scaling is already complicated enough without parallel PRACH. Although supporting parallel PRACH is feasible, it would be good to avoid this additional complication of parallel PRACH if possible.
In terms of the need for supporting parallel PRACH, if no special care is taken, parallel PRACH would not be avoidable. It could occur, for example,

· when UE autonomously initiates contention-based PRACH on both PCell and the SeNB, or 

· when UE receives a PDCCH order for PRACH on Scell in MeNB and autonomously initiates contention-based PRACH towards SeNB, or

· when UE receives a PDCCH order for PRACH on Scell in MeNB and receives a PDCCH order for PRACH on SCell in SeNB,

· …

Note that it is assumed that MeNB and SeNB do not coordinate in scheduling, so some of the cases above cannot be avoided by eNB implementation. However, the UE could take the action and avoid parallel PRACH easily. And there would not be any serious consequence if parallel PRACH is not supported. The only drawback is one PRACH may need to wait slightly longer to be transmitted.
Therefore we propose not to support parallel preamble transmissions.
3 Conclusions
In this contribution, we have discussed the specification impact of supporting parallel preamble transmission, and analyzed the need for parallel preamble transmission. We propose not to parallel preamble transmissions for dual connectivity. A draft reply LS is attached as the Annex.
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1. Overall Description:

RAN1 would like to thank RAN2 for the LS R2-134603. 
RAN1 has discussed the issues related to parallel preamble transmissions. Although it would be feasible to support parallel preambles, it can significantly complicate the power prioritization and scaling of UL transmissions. In addition, RAN1 does not foresee any significant impact from not supporting parallel preamble transmissions. Therefore, RAN1 would prefer not to support it.
2. Actions:

To RAN2
ACTION: 

RAN1 respectfully asks RAN2 to take the above into account.
3. Date of Next TSG-RAN1 Meetings:

TSG-RAN WG1 #76b 
3rd March – 4th April, 2014
Qingdao, China

TSG-RAN WG1 #77 
19th – 23th, May 20124
Seoul, Korea





































































































































































