3GPP TSG-RAN WG1 Meeting #76bis
R1-141537
Shenzhen, China, 31st March – 4th April 2014
Agenda item:

7.2.5
Source:
NSN, Nokia
Title:
Control signalling for dual connectivity
Document for:

Discussion and Decision
1
Introduction
In the last meeting PRACH was discussed based on LS received from RAN2. It was agreed that it is feasible to support parallel PRACH preamble transmissions in non-power-limited case. In order to support PRACH in SeNB, PRACH related control signalling needs to be specified for SeNB.
In the last meeting transmission of uplink control information in case of dual connectivity was discussed and some agreements were made. There are still open issues related to UCI transmission to SeNB.

In this contribution we discuss about open issues related to control signalling transmission in case of dual connectivity.
2
Common search space monitoring in the SeNB
As RAN2 agreed to support contention-based random access in the SeNB, it is implied that the UE will need to monitor common search space for the random access response also in the SeNB. This obviously increases the required number of blind decoding attempts slightly. From UE processing perspective this is not expected to be a big problem considering that the number of blind decoding attempts has been kept at similar level since Release 8. Another issue related to increasing the number of blind decoding attempts has typically been the increased number of false positive CRC checks, leading to erroneous PUCCH or PUSCH transmissions in uplink and hence to interference to normal uplink transmissions within the cell. However, as the number of UEs connected to the SeNB cells is expected to be small, this should not be a major issue. It is also noted that the number of false positives within one carrier is the same for dual connectivity UEs as it is for legacy UEs, thus also from this perspective this should not be considered to be any problem.

It is noted that common search space monitoring will be also needed at least for UL-DL reconfiguration signalling in the SeNB if eIMTA is applied as this information can not be transmitted from the MeNB due to non-ideal backhaul. Whether there are other use cases of common search space on the SeNB needs to be left for further study, as RAN2 has not agreed for instance on how to deliver the SeNB System Information to the UE, e.g. whether the SI is provided to the UE with UE-specific signalling upon SeNB configuration, or whether the UE shall read it directly from the SeNB. 

Even though RAN2 has not explicitly asked in the LS about common search space monitoring, the issue has been discussed in RAN2 [1]. Therefore and since whether UE is monitoring the CSS on the SCG may impact further RAN2 decisions on System Information acquisition, it may be good to inform RAN2 also about the (possible) RAN1 agreements on common search space monitoring on SeNB.
Proposal 1: UE shall monitor common search space also on the pSCell at least for random access response and UL-DL reconfiguration signalling (if eIMTA is used).
3
UCI transmission in dual connectivity
In the last meeting the following agreements were made:
Agreements:

· At least following schemes are supported

· At least the following, uplink control information (UCI) related to the PDSCH/PUSCH operation in SCG is transmitted to the SeNB only

· HARQ-ACK for PDSCH of SCG cells

· Periodic and aperiodic CSI of SCG cells

· HARQ-ACK and CSI related to MCG is transmitted to the MeNB only

· In SCG, the UCI transmission rules as in Rel-11 are supported, with the Pcell replaced by the pSCell:

· Physical channel (PUCCH or PUSCH) in which UCI is transmitted

· Selection of the cell in which UCI is transmitted in case of UCI on PUSCH

· Selection of PUCCH resources for HARQ-ACK

· Periodic CSI dropping rules

· Handling of UCI combinations

· HARQ-ACK timing and multiplexing
The agreement implies that there could also be other UCI transmission schemes that are studied and potentially supported. We think that additional UCI transmission methods are not needed in dual connectivity.
 Proposal 2: Additional UCI transmission methods are not needed besides of what was agreed in the last meeting.
3
Scheduling request transmission to the SeNB
One of the issues that was discussed but not concluded in the last meeting was, if scheduling request transmission in the PUCCH to the SeNB should be supported. Two MAC entities have been agreed for dual connectivity, one for the MCG and another for the SCG. This means that two independent SR procedures run in parallel in the UE [2]. In the physical layer, transmissions corresponding to SCG should be sent directly to the SeNB. ACK/NACKs are sent directly to SeNB and this should be the case for scheduling requests as well. It does not make sense to send SR related to SCG bearer to the MeNB and then route it via backhaul to SeNB. 
Proposal 3: Scheduling request transmission in pSCell is supported in the dual connectivity.
4
Conclusions
In this contribution we have discussed control signal details of dual connectivity. We have the following proposals:
Proposal 1: UE shall monitor common search space also on the pSCell at least for random access response and UL-DL reconfiguration signalling (if eIMTA is used).
Proposal 2: Additional UCI transmission methods are not needed besides of what was agreed in the last meeting.
Proposal 3: Scheduling request transmission in pSCell is supported in the dual connectivity.
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