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Discussion 
1 Introduction

Among several user plane alternatives, 1A and 3A were down selected in the last meeting as representative architectures of non bearer split and bearer split methods. In this contribution, we look into logical channel prioritization (LCP) scheme in the selected two different user plane (UP) architectures, 1A and 3A. First, we discuss prioritization handling under the dual connectivity and next introduce prioritized bit rate (PBR) issue. 
2 Discussion
Logical channel prioritization
In the LCP scheme of legacy LTE system, an UE divides the assigned uplink grant for radio bearers (RBs) based on priority once the eNB schedules the granted uplink resource per UE (not per RB). Here the priorities of those RBs are determined according to QoS of the RBs. Furthermore parameters for logical channel prioritization (LCP) like logical channel ID (LCID), priority and PBR for each RB are configured by corresponding eNB to which the RB is belonging, although finally MeNB configures such LCP parameters for both MeNB and SeNB using RRC reconfiguration messages. 
Detail procedure for new LCP should be defined whatever UP architecture, 1A or 3C, is used. New LCP needs to consider both which serving cell the uplink grant comes from and which data of corresponding cell group is available. However it does not require many changes assuming that separate LCP procedure deals with corresponding RBs. Having a look following list, LCP procedure in the MCG is almost same as legacy procedure. In the SCG, C-RNTI and UL-CCCH for msg 3 can be ignored except the situation that contention based random access is allowed in SCG.
1)  Possible data for MCG are;

A. MAC control element for C-RNTI or data from UL-CCCH; 

B. MAC control element for BSR triggered for MCG, with exception of BSR included for padding; 

C. MAC control element for PHR or Extended PHR triggered for MCG; 

D. Data from any Logical Channels, except data from UL-CCCH and from the Logical Channels configured for MCG; 

E. MAC control element for BSR included for padding. 

2)  Possible data for SCG are; 

A. MAC control element for C-RNTI (if contention based random access is allowed in SCG PCell); 

B. MAC control element for BSR triggered for SCG, with exception of BSR included for padding; 

C. MAC control element for PHR or Extended PHR triggered for SCG; 

D. Data from the Logical Channels configured for SCG; 

E. MAC control element for BSR included for padding. 

LCP comparison in 1A and 3C
1)  1A user plane architecture
There are separate RBs for dual connectivity to the MeNB and SeNB. UE can simply fill the RBs’ data on corresponding uplink grant from the serving cell that those RBs are belonging to. To say, independent LCP procedure like legacy procedure is performed in separate MAC of the MeNB and SeNB. Thus, there is not much change to support LCP in 1A structure. 

2)  3C user plane architecture
 A single RB can be split into sub-RBs passing through the MeNB and SeNB. The RB is mapped into two logical channels indicating those two sub-RBs. Here LCP scheduling is applied to those logical channels individually. In other words, the RB can have different uplink grants from MCG and SCG simultaneously. Following aforementioned procedure of legacy system, UE may fill data of the single RB twice on each uplink grant. With scarce uplink grants, starvation of lower priority RBs can occur due to the duplicated allocation.  
In order to avoid such problem,
A. UE fills the RB data in each MAC PDU as much as it requested via separate BSRs. 
B. UE fills twice if MeNB and SeNB can arrange PBR and priority for the UE. For example, PBR for the split bearer is divided (8 Kbps -> 4 Kbps for MeNB and 4 Kbps for  SeNB) through the negotiation between two eNBs.
C. Not allow bearer split for uplink transmission; the RB is loaded only once into the MAC PDU with the PBR that is granted by corresponding CG (MCG or SCG), which is not different from non bearer split case.
Observation 1: new LCP solutions for 1A and 3C are required. Bearer-split 3C would require some more considerations in addition to what is required for 1A
Proposal 1: 1A architecture should be considered first, which can cover the 3C of non-split bearer as well.
3 Conclusion
Bearer split in uplink transmission requires many considerations to support new LCP procedure. For simplicity to realize the LCP in dual connectivity, we should consider non-bearer split scenario at least for uplink transmission.
Proposal 1: 1A architecture should be considered first, which can cover the 3C of non-split bearer as well.























































































































































































































































































Page 2

