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1 Introduction

This contribution is discussing the Random Access procedure for SeNB.  
2 Discussion

In order to support carrier aggregation with non-collocated cells, the use of multiple timing advances has been introduced in Rel-11. Assuming uplink synchronization to the macro cell’s PCell is already obtained, the UE has to synchronize its uplink timing to the SCell belonging to the other site before being able to transmit on the Scell. Therefore the UE performs RACH procedure on SCell, which is ordered by a PDCCH. In our understanding the procedure will be similar for dual connectivity, where UE is aggregating resources of two non-collocated nodes. Also for this case SeNB may belong to a different Timing Advance Group (TAG) than MeNB. In addition, it is not decided whether MeNB and SeNB are timing/clock frequency synchronized. Therefore we think that RACH procedure should be supported on SeNB in order to obtain uplink timing toward SeNB, i.e. eNB can order UE to make a RACH procedure in order to obtain the uplink timing.
Proposal 1: RACH procedure is supported for SeNB 
In carrier aggregation when a RACH procedure take places on an SCell belonging to an sTAG, i.e. RACH preamble sent on Scell, the corresponding RACH response message (RAR) is always sent on Pcell [1]. However for dual connectivity, RAR cannot be sent on MeNB when having sent the RACH preamble toward the SeNB because of the non-ideal backhaul assumption. Therefore RAR message should be sent from SeNB. Essentially an independent RACH procedure should be supported for SeNB.  

Proposal 2: Independent RACH procedure for SeNB should be supported, i.e. if RACH procedure is started on a SeNB carrier (RACH preamble sent to SeNB), all subsequent RACH messages should be transmitted on the SeNB link. 
With respect to the Random Access Response (RAR) message following options for their transmission can be foreseen:

1. PDCCH for RAR message addressed to RA-RNTI in common search space on SeNB

2. PDCCH for RAR message addressed to C-RNTI on user specific search space on SeNB

3. PDCCH for RAR message addressed to RA-RNTI on user specific search space on SeNB

When trying to further downsize those 3 options the first question to be clarified is whether contention-based RACH needs to be supported for SeNB for a UE in dual connectivity. Essentially only option 1 supports contention-based RACH procedure for SeNB. One may argue that the first option would be the simplest since it would basically mean just to reuse the already specified RACH procedure also for SeNB. However on the other hand we don’t see some clear necessity for the support of contention-based RACH on SeNB. Similar to Scell RACH only a PDCCH ordered RACH could be supported for SeNB. Scheduling request could be transmitted by D-SR. The underlying assumption is that there is only a small number UEs connected to a small cell of SeNB. 

Proposal 3: RAN2 should discuss the necessity to support contention-based RACH procedure for SeNB. 

The advantage of option 2 and 3 is that common search space might not be necessary for the SeNB. This in turn could reduce the number of required blind decoding for the UEs and also avoid the search space blocking issue. It should be noted that following the latest RAN2 decision on C-Plane architecture, i.e. only the MeNB generates the final RRC messages to be sent towards the UE, system information provisioning and paging will be provided by MeNB most likely. Since PDCCH and PDSCH configured by SI-RNTI, P-RNTI and RA-RNTI are only received in CSS, CSS could be potentially avoided for SeNB if RAR is not addressed to RA-RNTI on CSS (option 1). Further assumption here is that instead of using group-based power control based on TPC-PUSCH-RNTI which is using CSS, dedicated power control commands with C-RNTI could be used since number of users is quite limited in SeNB. 

It should be further noted that option 2 was already discussed for Rel-10 carrier aggregation and hence impacts of this option is already known by RAN2 people. 
3 Conclusions

This contribution discussed the support of Random Access Procedure for SeNB. It’s proposed to agree on the following:
Proposal 1: RACH procedure is supported for SeNB

Proposal 2: Independent RACH procedure for SeNB should be supported, i.e. if RACH procedure is started on a SeNB carrier (RACH preamble sent to SeNB), all subsequent RACH messages should be transmitted on the SeNB link.
Proposal 3: RAN2 should discuss the necessity to support contention-based RACH procedure for SeNB. 
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