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1 Introduction

In the RAN2#83bis meeting alternative 1A and 3C were chosen as the way forward for User plane architecture.
This contribution discusses the logical channel prioritization procedure for both user plane architectures.  
2 Discussion

In Rel-10 carrier aggregation for the case when UE receives more than one UL resource allocation in a TTI the detailed logical channel prioritization (LCP) procedure is left to UE implementation. UE could either accumulate all received UL grants and apply once the LCP procedure for the accumulated grant size or run for each UL grant an individual LCP procedure. The underlying assumption here is that the QoS of each component carrier is the same. More in particular each kind of traffic can be served by all the serving cells, i.e. there is no specific mapping between a radio bearer and a serving cell. 
For the dual connectivity case, where UE is connected to one macro cell and at least one small cell, radio bearers of the UE are served by different eNBs. Essentially there is a mapping between a radio bearer and serving cells which needs to be also considered in the logical channel prioritization procedure. 

For the case of U-Plane architecture 1A where no bearer split is considered, the LCP procedure is rather straight forward. In this case, UE should simply reuse the legacy LCP procedure separately per each involved eNB. An UL grant received from one eNB can only be used to transmit the data of the radio bearers which are configured between UE and this eNB. For the “dual MAC” approach, which is our preference, each MAC entity contains a legacy LCP procedure.

Proposal 1: For architecture alternative 1A the legacy LCP procedure is performed independently per involved eNB.
For U-Plane architecture 3C where an EPS bearer of the UE might be split across multiple eNBs, e.g. radio bearers are established between UE/MeNB and UE/SeNB for a given EPS bearer, UL grant(s) from several eNBs could be used for the transmission of data of those “split bearers”. Some exemplary Layer 2 structure (assuming the “dual MAC” approach) for the uplink of a “split bearer” is shown in the figure below. 


[image: image1.emf]U

E

 

U

p

l

i

n

k

MAC

MeNB

RLC

MeNB

MAC

SeNB

RLC

SeNB

PDCP


As pointed in [1] the Prioritized Bit Rate (PBR) associated to the radio bearers might be enforced twice (or in general more than once) when LCP is performed independently for each eNB’s respective MAC entity.

In order to ensure that PBR of a “split bearer” is only enforced once we see two main options.
One approach would be that eNB distributes the PBR between the two links. More in particular the eNB could configure what ratio of the PBR each MAC entity should take care of during logical channel prioritization (LCP) procedure. For example assuming that the PBR of a “split bearer” is 128kBps, the LCP procedure in MACMeNB could enforce a PBR of 32kBps and the LCP procedure in MACSeNB could enforce a PBR of 96kBps. The “split bearer” would be essentially treated as two independent radio bearers, i.e. one established between UE and MeNB and the other between UE and SeNB. The benefit of such “PBR sharing” would be that the two LCP procedures could be performed independently, e.g. also in parallel. This would be then in common with LCP procedure for U-plane architecture 1A. The PBR sharing ratio should be semi-statically configured and doesn’t need to be updated dynamically in our view. It could be for example aligned with the ratio used for BSR reporting [2].

In the second option UE takes care of that PBR of a split bearer is enforced only once.
Even though there are essentially two logical channels established for a “split bearer”, UE maintains only one bucket for this “split bearer”. In case UE receives an UL grant from MeNB and SeNB, UE starts performing LCP procedure for one of those grants, e.g. UE performs first LCP procedure within MACMeNB. Before performing the LCP procedure for the second UL grant, UE updates the bucket of the “split bearer” according to the first LCP procedure. Therefore if PBR was already fulfilled during the first LCP procedure it will not be honored again in the second LCP procedure, i.e. if Bj is equal to zero (or negative) after the first LCP procedure the bearers will not be considered in the first round of the second LCP procedure. 
The consequence of this UE based approach is that the two (or potentially more) LCP procedures cannot be performed independently but must be run sequentially. 
Proposal2: RAN2 should discuss how to enforce PBR for the case where a bearer is split across multiple eNB (option 3C).
3 Conclusions

This contribution discussed the logical channel prioritization procedure of dual connectivity. In particular the differences between U-Plane architectures 1A and 3C are highlighted. It’s proposed to agree on the following:
Proposal 1: For architecture alternative 1A the legacy LCP procedure is performed independently per involved eNB.
Proposal2: RAN2 should discuss how to enforce PBR for the case where a bearer is split across multiple eNB (option 3C).
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