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1 Introduction

The email discussion [85#22] discussed many aspects which should be addressed for the support of UL bearer split.  The email discussion [85#22] started with the understanding that the support of uplink bearer split for data boils down to allowing PDCP PDUs (and corresponding mechanisms) in additional to RLC status reports. Even though this statement is correct, it could be implied on the support of UL bearer split in a number of different ways. In one way it could be argued the support of UL bearer split, with the above observation, is relatively straightforward. On the other hand, the RLC status reports delivery is closely follows the transmission of non-split UL bearers. Therefore it could be argued that the support of UL split bearers requires further investigation on the required additional functionalities. In this paper, we discuss the support of UL bearer split in comparison to the mechanism for RLC STATUS PDU transmission and provide a way forward on the support of split UL bearers.

2 Discussion

As per the agreements made previously at RAN2#84, RLC status reports for split bearers are conveyed to the corresponding eNB. This operation can be illustrated as in figure 1. RLC STATUS PDUs at MeNB and SeNB are generated independently based on the received DL PDUs. RLC STATUS PDUS has no link to the PDCP layer. It is agreed in the last RAN2 meeting to have LCID allocation independently at each eNBs. With this agreement, the RLC STATUS PDUs are delivered over separate LCIDs. Therefore, from transmission and protocol operation point of view, RLC STATUS reporting could be considered to be two independent processes.  This process could be seen similar to the data delivery over non-split UL bearers.

[image: image1.emf]MeNB SeNB

PDCP

RLC

S1

X2

RLC

MAC MAC

RLC RLC

MAC MAC

PDCP

UE

RLC STATUS PDU RLC STATUS PDU


Figure 1: Delivery of RLC STATUS report as per the agreement
A possible realisation of UL data delivery using non-split UL bearers in architecture 3C is shown in Figure 2. The RLC STATUS reporting to corresponding eNB is automatically resulted within the architecture supporting non-split UL bearers in architecture 3C. i.e no additional functionality is need to support non-split UL bearer transmission compared to the RLC STATUS reporting to corresponding eNB in architecture 3C.
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Figure 2:  an example of UL transmission in dual Connectivity with non-split bearer
Observation 1: no additional functionality is need to support non-split UL bearer transmission compared to the procedures/functions supporting RLC STATUS reporting to corresponding eNB in architecture 3C.

So far, RAN2 has made agreement on the RLC STTUS reporting in UL. Based on the observation 1 above, it is clear that non-split UL bearer transmission can be considered as the base line given that this is what resulted if the separate RLC STATUS reporting to the corresponding eNB is considered for the DL split bearer support.

If UL bearer split is to be supported in UL, the following additional mechanisms should be designed on top of what the support of separate RLC Status reporting.
· How to interact with one PDCP entity with two RLC entities.

· How to perform BSR calculation

· How to perform LCP: separate bucket to be used

· Power control of multiple simultaneous transmission
· Dynamic adjustment of the parameter between the two RLC/MAC entities based on instantaneous channel/ load condition to achieve desirable throughput gain.

The above points were discussed during the email discussion. Some proposals were made to simplify the functionalities in support of UL split bearer in the conclusion of the email discussion report. There were a number of methods proposed for the BSR calculation for UL split bearers. Moreover different views were shown on the additional need of power control mechanism to support UL split bearers. Power control is still under discussion of RAN1, thus it should be investigated whether the designed and agreed power control mechanism can fulfil the power control requirement for support of UL split bearers after RAN1 finalised the design. 

Despite the attempt to simplify the additional mechanism for support of UL split bearer, it is not clear the impacts on these simplifications on the UL throughput performances. It should be evaluated the dynamic adjustment of the parameter between the two RLC/MAC entities based on instantaneous channel/load condition to achieve desirable UL throughput gain, which is the primary reason for possible introduction of UL split bearer support.  
Observation 2: even though some design aspects are clear in support of UL bearer split, the end to end operation which results in desirable UL throughput gain with split UL bearers need further investigation.

From the email discussion it was clear that the introduction of UL split bearer in a later release doesn’t have forward compatibility issues. This means the UL split bearer functionality can be introduced in a later release without impacting the Rel-12 UE operation. Considering the tight time schedule for Rel-12 and it is beneficial to have clear understanding of the end to end operation and achievable gain prior to the introduction of the UL split bearer support, we propose to postpone the introduction of UL split bearer to a future release.  
Proposal 1: Propose to postpone the introduction of UL bearer split support to later release.

3 Conclusions

In this contribution, we discussed the issues regarding the support of UL split bearer in Rel-12. The following observations and proposal were made.
Observation 1: no additional functionality is need to support non-split UL bearer transmission compared to the procedures/functions supporting RLC STATUS reporting to corresponding eNB in architecture 3C.

Observation 2: even though some design aspects are clear in support of UL bearer split, the end to end operation which results in desirable UL throughput gain with split UL bearers need further investigation.

Proposal 1: Propose to postpone the introduction of UL bearer split support to later release.
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