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1 Introduction 
One of the UP issues is how to resolve LCP, especially when uplink is also split for radio bearers. This paper tries to address this issue and give our opinion.
2 LCP for 1A architecture
 At last RAN2 meeting it is decide that there are two MAC entities for MeNB and SeNB respectively. And it is also agreed that BSR will be sent back to eNB where this radio bearer belongs to. So for 1A architecture existing LCP scheme can be reused in the sense that PBR will be enforced only corresponding MAC entity. And it is true both for radio bearer on MeNB or SeNB.
Proposal1: current LCP scheme can be reused for independent radio bearers.

3 LCP for 3C architecture
For split radio bearers currently there are mainly two approached on the table:
· Alt1: PBR is split according to preconfigured ratio and enforced by separate MAC entities in parallel [1]
· Alt2: PBR is enforced in sequence by one MAC entity and another [2]
For alt1, when grants from MeNB and SeNB are received in the same TTI, PBR can be enforced correctly since sum of the ratios are 1 totally at first glance. But in some cases it doesn’t.
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Figure 1
In the Figure 1 assuming split DRB is of higher priority than both DRB2 and DRB3 and the ratio for  MeNB is 30% (i.e. 70% for SeNB), then there is almost no problem for PRB enforcement. If split DRB’s priority is lower than e.g. DRB2, then it is likely that less than 30% PRB is honored. Furthermore it will not affect the LCP procedure on SeNB. Compared to alt1, alt2 have more flexibility. Still take the same use case as example, when LCP on MeNB runs at first then likely only part of the PRB is honored, but then as long as Bj >0, then LCP on SeNB will run again. In case LCP on SeNB runs at first, then likely all the PRB is honored on SeNB i.e. no negative affect by the LCP run in MeNB.

Another difference is that when LCP procedure is done in sequence, it is more likely that allocated radio resource is more integrated i.e. less fragment. This is because if priority of split DRB is higher than other DRBs on the same eNB, then it will be allocated at least UL Grant as much as Bj i.e. not partial of Bj according to current MAC specification. This would help reduce segmentation in RLC layer protocol and improve the radio efficiency.

If only one UL grant is received either from MeNB or SeNB, in order to enforce whole PRB, alt1 has to take this as exception of the rule i.e. no split of PRB will be applied. However it could be natural consequence for alt2 because LCP will not run for eNB without UL Grant.

Proposal2: PBR is enforced in sequence by one MAC entity and another
For alt2, Bj reduction is done one by one in sequence. But it looks not reasonable to add on Bj also one by one because these two logical channels are linked to only one radio bearer. Considering UE will always stay within MeNB before any inter-site handover, it sounds reasonable for MeNB to take into charge how to add on Bj.
Proposal3: It is MeNB to add the Bj for the split DRB

4 Conclusion 
Proposal1: current LCP scheme can be reused for independent radio bearers.

Proposal2: PBR is enforced in sequence by one MAC entity and another
Proposal3: It is MeNB to add the Bj for the split DRB
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