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1 Introduction
During RAN2#83bis [1], it was decided to progress user plane alternatives 1A (split S1-u) and 3C (split bearer) in parallel. Working assumptions were agreed for a number of MAC aspects including DRX, random access and BSR [2].
For DRX, it was agreed to support separate DRX configurations and separate DRX Active Time (including separate timers) associated to the scheduler of each eNB. For random access, it was agreed that Msg2 should be transmitted from the eNB that received the preamble, and also to assume that CBRA is supported in addition to CFRA. For BSR, it was agreed that the BSR information for an eNB-specific bearer is transmitted to the corresponding eNB.

During RAN2#84 [3], it was decided the SeNB has one special cell configured with PUCCH. Ths SeNB special cell potentially supports other PCell functionality, but it is not necessary to duplicate all PCell functionalliy.

During the SCE user plane session [4] it was agreed there is a MAC entity per cell group. For activation/deactivation, it was agreed MeNB can activate and deactivate Cells associated with MeNB. SeNB can activate and deactivate Cells associated with SeNB   

This contribution further discusses scheduling-related aspects of the MAC layer, including support for cross-carrier scheduling, semi-persistent scheduling, and TTI bundling. 
2 MAC-related Scheduling Aspects of Dual Connectivity
A set of assumptions based on the state of RAN2 agreements so far is listed below and used as baseline for the analysis:

· Support for LTE CA for SeNB: LTE CA principles can generally apply also to the configuration of cells of a SeNB, although whether or not it may represent a practical use case could be discussed.

· Independent schedulers: schedulers in the MeNB and in the SeNB do not exchange dynamic scheduling-related information over the Xn interface;
· PUCCH and PHICH for HARQ A/N feedback is applicable on the Uu of the SeNB;

· Cross-carrier scheduling across cells associated to different eNBs is not applicable;

· At least one cell associated to the SeNB always activated..
2.1  Cross-Carrier Scheduling
LTE R11 CA supports cross-carrier scheduling, whereby transmissions in a SCell may be scheduled by (exactly one) other cell of the UE’s configuration (typically the PDCCH of the PCell). This is possible given the single scheduler in the network and the single MAC entity in the UE.
For dual connectivity, cross-carrier scheduling is still possible across cells associated to the same eNB. However, given the coordination required across different schedulers to perform inter-eNB cross-carrier scheduling and also given the non-ideal Xn interface, such form of cross-carrier scheduling is not applicable.
· Given the presence of the non-ideal Xn and the use of independent schedulers for dynamic aspects of scheduling, inter-eNB cross-carrier scheduling (i.e. across cells of different eNBs) is not applicable.

Proposal 1: 
As a working assumption for further work, inter-eNB cross-carrier scheduling (i.e. across cells of different eNBs) is not applicable for a UE configured for dual connectivity.
2.2 Semi-Persistent Scheduling (SPS)

SPS is mainly useful for VoIP services in a situation where the PDCCH load in a cell is high.
For LTE CA R11, SPS is applicable only to PCell operation, i.e. it is not supported SCells.
For dual connectivity, RAN2 is considering whether there should be a PCell (or some form of “special cell” [5]) associated to a SeNB. In this case, whether or not SPS should be supported for a cell of the SeNB may be considered. 

It is expected that PDCCH load for a cell of a SeNB is somewhat lower than that of a MeNB due to a smaller cell size, implying a smaller number of UEs being served concurrently in the cell. It is also expected that VoIP services are better handled by the MeNB. There is thus no strong motivation to support SPS for a cell of the SeNB with dual connectivity.

· There is no strong motivation to support SPS for any cell of the SeNB for a UE with dual connectivity.

Proposal 2: 
As a working assumption for further work, configuration for SPS operation is not applicable for any cell associated to a SeNB for a UE configured for dual connectivity.
2.3 TTI bundling

TTI bundling is mainly applicable for VoIP service in coverage limited scenarios. TTI bundling is applicable only to PCell operation and is not supported SCells in LTE R11 CA.

For dual connectivity, RAN2 is considering whether the should be a PCell (or some form of “special cell” [5]) associated to a SeNB. In this case, whether or not TTI bundling should be supported for a cell of the SeNB may be considered. 

However, it is expected that a UE would not be configured and/or active with a cell of a SeNB in a coverage limited situation. This is also not a typical case for cells of small radius. It is also expected that VoIP services are better handled by the MeNB. There is no strong motivation to support TTI bundling for a cell of the SeNB with dual connectivity.

· There is no strong motivation to support TTI bundling for a cell of the SeNB with dual connectivity.

Proposal 3: 
As a working assumption for further work, configuration for TTI bundling operation is not applicable for a cell associated to a SeNB for a UE configured for dual connectivity.
3 Conclusion

RAN2 should discuss the above MAC-related aspects and agree to the proposals above.

In addition, and as a consequence of the above proposals, RAN2 should discuss and also agree to the following:

Proposal 1: 
As a working assumption for further work, inter-eNB cross-carrier scheduling (i.e. across cells of different eNBs) is not applicable for a UE configured for dual connectivity.
Proposal 2: 
As a working assumption for further work, configuration for SPS operation is not applicable for any cell associated to a SeNB for a UE configured for dual connectivity.
Proposal 3: 
As a working assumption for further work, configuration for TTI bundling operation is not applicable for a cell associated to a SeNB for a UE configured for dual connectivity.
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