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Discussion and decision 
1. Introduction 
RAN2 agreed followings for dual connectivity
	Agreements
1
The maximum total number of serving cells per UE is 5 as for carrier aggregation.

FFS: The maximum number of TAGs per UE is 4 as for carrier aggregation.

2
Carrier aggregation is supported in the MeNB and in the SeNB, i.e., the MeNB and the SeNB may have multiple service cells for a UE. 

3
MCG (Master Cell Group) is the group of serving cells associated with the MeNB. 

4
SCG (Secondary Cell Group) is the group of the serving cells associated with the SeNB.

5
In Dual Connectivity a UE is connected to one MeNB and one SeNB. 

6
A TAG may only comprise cells of one eNB.

FFS whether there is one PCell in the MeNB and one in the SeNB or whether there is just one PCell per UE 

7
We aim to realize options 1A and/or 3C by RRC Configuration. Deviations in the protocol stack for different configurations should be limited. (we should not introduce a new specification for PDCP-SeNB) 




It is not concluded whether there is one PCell in the MeNB and one in the SeNB or whether there is just one PCell per UE. Instead of discussing the terminology of PCell/SCell, we should discuss functionalities related to Pcell/Scell separately for SCG. This document discusses the necessity of following functionalities in SeNB.
Activation/Deactivation
SPS
Common search space(CSS)
PUCCH

2. Discussion
Activation/Deactivation
For SeNB, RRC signalling would be used to configure/ de-configure SeNB (SCG cells). We don't see the merit to use MAC activation/ deactivation command in order to control activation/deactivation of cells belonging to SCG from MeNB (Pcell in MCG) [2]. If MeNB sends activation/deactivation command for cells in SCG, there will be synchronization problem as mentioned in [1]. 

Working assumption was agreed that separate DRX configurations should be supported for MeNB and SeNB. Therefore, the separate DRX can fulfil the equivalent functionality of the power saving as activation/deactivation of all cells in SCG. 
It was agreed that carrier aggregation is also supported for SeNB. Therefore, MAC activation/ deactivation mechanism like in CA should be supported also within SCG. When UE is congifured SeNB(SCG cells), one of the SCG cell(s) is always activated like Pcell and the other cells are by default deactivated like for an Scell. The cell within SCG which is always activated is semi-statically configured.
From UE perspective, single MAC versus dual MAC was discussed [3]. RAN2 already agreed to have functionalities like DRX and RACH procedure independent per node. Above way of the operation, i.e. activation/deactivation per eNB, fits well for dual MAC architecture, which we also proposed in [4].
Proposal 1: There is no need to have MAC activation/deactivation among eNBs. Similar functionality can be realized by individual DRX.

Proposal 2: MAC activation/deactivation mechanism like in CA is supported within SeNB across SCG cells, i.e. one of the SCG cell(s) is always activated.
SPS

In legacy, SPS is only supported on Pcell. SPS is used typically for voice service. We propose to have the possibility of configuring SPS also on one cell within SCG. The reason is following. 

Macro cell is more congested than small cell because of spatial (cell) splitting gain. If there are 10 small cells in macro coverage and each small cell has 10 UEs, macro is required to manage 100 UEs. If VoIP is supported only on PCell of macro cell, macro cell is congested by VoIP traffic. To operate SPS in small cell has the merit to offload VoIP traffic. 
Further, Path loss of small cell would very likely be smaller than path loss of macro cell. Therefore, UE power consumption gain is also expected if the UE’s SPS configured bearers are also mapped to the small cell. However, network needs to ensure in order to avoid frequent handover of SPS in small cell, its operation should be limited to low to stationary UEs. 
Proposal 3: SPS should be supported on either MeNB or SeNB by the configuration.
Common search space (CSS)
The need of the common search space in SCG depends on each usage of RNTI.
For P-RNTI, UE doesn’t need to monitor DCI masked by P-RNTI on CSS of SeNB as paging can be provided by MeNB. Therefore, CSS in SeNB is not necessary from this perspective.
RA-RNTI and Temporary C-RNTI are related to the support of contention-based RACH. RA-RNTI is used for Msg2 and Temporary C-RNTI is used for retransmission of Msg3 even if UE has C-RNTI. Therefore, the search space shared by multiple UEs is necessary. It could be argued such search space should be CSS. 
For SI-RNTI, if system information of SeNB can be transmitted by dedicated RRC of MeNB, our view is UE doesn’t need to monitor DCI masked by SI-RNTI on CSS in SeNB as same as CA case. In intra-eNB CA UE doesn’t need to monitor SI-RNTI to receive SIBs on Scell. The Inter-eNB CA can also follow a similar behaviour wherein the UE need not monitor/ receive System information on any of the SCG cells and rather the same is provided to UE by  means of  dedicated messages from the MeNB. However, since this will require some Xn transaction and may also put some restriction on changeability of SCG cells’ broadcast information, the final decision may be taken only in a Main/ Control plane discussion. From this perspective, the way forward could be that SI-RNTI reception in SCG is FFS.
For TPC-RNTI, UE might not need to monitor TPC-RNTI on CCS of SeNB since UL DCI support UL power control. However, if UE monitor other RNTI on CSS or search space shared by multiple UEs, there is no additional effort to monitor TPC-RNTI. To support TPC-RNTI of SeNB is essential when SPS is operated in SeNB.
From above observation, we propose UE monitor DCI masked by at least RA-RNTI, Temporary C-RNTI, TPC-RNTI on CSS or the search space shared by several UEs in SeNB. Whether the CSS of SeNB is related to SeNB’s PCI or configured by MeNB is FFS to RAN1.

Proposal 4: At least for DCI masked by RA-RNTI, Temporary C-RNTI and TPC-RNTI, UE monitor CSS or the search space shared by several UEs in SeNB. 
PUCCH
Up to now, PCell is used for transmission of PUCCH. SCell’ ACK/NACK and CSI are sent on PCell in case of non piggy back on Scell PUSCH. For dual connectivity, SeNB’s ACK/NACK and CSI should be transmitted to SeNB since the schedulers of MeNB and SeNB are independent and separated by a slow backhaul. For dual connectivity, RAN2 would currently assume no HARQ operation change. Simultaneous PUCCH transmission to MeNB and SeNB are essential for individual reporting of ACK/NACK in our view. There is no restriction on transmission timing/resource of ACK/NACK based on dual Tx/Rx. 
Proposal 5: ACK/NACK for DL transmissions from SeNB and CSI for serving cells within SCG should be transmitted to SeNB.
Proposal 6: PUCCH to SeNB for ACK/NACK and CSI should be supported. If necessary, RAN2 should consult with RAN1.
3. Conclusion
This document discussed the necessity functionalities in SeNB. We propose follows
Proposal 1: There is no need to have MAC activation/deactivation among eNBs. Similar functionality can be realized by individual DRX.
Proposal 2: MAC activation/deactivation mechanism like in CA is supported within SeNB across SCG cells, i.e. one of the SCG cell(s) is always activated. 
Proposal 3: SPS should be supported on either MeNB or SeNB by the configuration.
Proposal 4: At least for DCI masked by RA-RNTI, Temporary C-RNTI and TPC-RNTI, UE monitor CSS or the search space shared by several UEs in SeNB. 
Proposal 5: ACK/NACK for DL transmissions from SeNB and CSI for serving cells within SCG should be transmitted to SeNB.
Proposal 6: PUCCH to SeNB for ACK/NACK and CSI should be supported. If necessary, RAN2 should consult with RAN1.
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