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Discussion and Decision
1      Introduction

In RAN2#85 meeting, logical channel prioritizatoin (LCP) was discussed but there was no conclusion on LCP operation. In this contribution, we further discuss this aspect.
2      Discussion
LCP determines how UE can allocate resource to each logical channel given uplink grant(s). In Rel-10 CA, whether LCP is performed independently or jointly for grants from serving cells is left to UE implementation. 
For dual connectivity, it is agreed that user plane architecture options 1A (SCG bearer) and 3C (split bearer) are progressed further, and UE side MAC entity is configured per Cell Group, i.e. one MAC for MCG and the other MAC for SCG. It was also agreed in RAN2#84 meeting that “RLC STATUS PDUs are transmitted to corresponding eNBs via the corresponding Uu interface”. In RAN2#85bis meeting, it was agreed that “We do not support UL bearer split in Rel-12 assuming that it causes less complexity and helps the progress of the WI. For split bearers, the network configures via RRC over which link the UE transmits UL PDCP data. The UE does not report PDCP data as available to the other eNB.”
LCP operation for SCG bearer and split bearer are shown in Figure 1 below. Different colors in the figure correspond to different radio bearers.
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Figure 1: LCP operation for SCG bearer and split bearer
When SCG bearer is configured (as in Figure 1a), since UE transmits to each cell group independently, it is obvious that LCP can work independently for each cell group. Therefore LCP coordination between MAC entities is not needed.

Proposal 1: RAN2 to agree that independent LCP operation for cell groups is used if SCG bearer is configured.

For split bearer, since RLC STATUS PDU is transmitted to corresponding eNBs, from MAC layer perspective, MAC PDUs for a single UL bearer are transmitted to both MeNB and SeNB. However, UL data (application data and PDCP Control PDUs) for one bearer is transmitted to one eNB only (SeNB as in the example). 
Currently the UE shall maintain a variable Bj for each logical channel j. Bj shall be initialized to zero when the related logical channel is established, and incremented by the product PBR × TTI duration for each TTI, where PBR is Prioritized Bit Rate of logical channel j. The UE shall decrement Bj by the total size of MAC SDUs served to logical channel j. 

For split bearer, since only RLC STATUS PDU is transmitted to MeNB, and such status PDU is not transmitted frequently, the data rate to MeNB is very low. A straightforward way is to use separate bucket, i.e., configure PBR, Bucket Size Duration (BSD), and the variable Bj for RLC STATUS PDUs transmitted to MeNB to be independent of the LCP parameters for the corresponding UL bearer transmitted to SeNB. This way, there are two buckets configured for the UL bearer handled by both MeNB and SeNB, and LCP operation is independent for cell groups.

Proposal 2: RAN2 to agree that independent LCP operation for cell groups is used if split bearer is configured.

With the above proposals, the change to current specification text on LCP in TS 36.321 can be minimized since PBR is defined per logical channel.
3      Conclusion

In this contribution, we discuss LCP operation in dual connectivity and propose the following:
Proposal 1: RAN2 to agree that independent LCP operation for cell groups is used if SCG bearer is configured.
Proposal 2: RAN2 to agree that independent LCP operation for cell groups is used if split bearer is configured.
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