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1 Introduction
At last RAN2#83bis meeting it is agreed that RAN2 should continue study UP architecture 3C i.e. bearer split is supported. And RAN2 also not excluded bearer split in the uplink direction. 
2 Bearer split in uplink
RAN2 agreed that there are potential gain on per user throughput based on following assumption [annex F,1]:
-
If all the following conditions are fulfilled, it seems possible to achieve gains close to the technology potential in terms of per-user throughput by means of inter-node radio resource aggregation:
a)
Xn is not the bottle neck.

b)
Xn is loss-less and causes no re-ordering.

c)
Xn offers latency of 5-30ms.

d)
Flow Control is used from SeNB towards MeNB.

e)
Flow Control commands are sent frequently.
f)
The load in the system is low to medium.

g)
Users are distributed appropriately (number of UEs served by the macro cell is sufficiently low so that it has resource to allocate to pico UEs).

h)
Bearer split is supported.

It is believed the essential difference between downlink and uplink bearer split is how to decide which packet to go through which RLC path. In downlink flexible flow control is the key aspect to achieve such throughput gain which is based on statistics e.g. load, buffer in SeNB as well as corresponding delay and measurement feedback e.g. RSRP/RSRP or CSI etc. 

In uplink if such issue can be resolved, then it can be also concluded that user throughput in uplink could be also achieved. In uplink eNB scheduler’s algorithm is mainly based on following assistant information:

a) Buffer status report from UE
b) PHR report

c) UE capability
d) QoS parameters

e) Measurement based on sounding reference

f) Load information between MeNB and SeNB

g) Priority of logical channel

h) …
eNB can get f) by exchanging information between MeNB and SeNB. Current X2 specification already supports such signalling procedure. e) is known by eNB in advance upon setup of radio bearer. And it could be expected that independent sounding reference resource will be assigned and operated separately between MeNB and SeNB. eNB can of course also know c),d) and g). What should be assisted by UE is a)BSR and d) PHR.
In ZTE’s contribution about BSR [2], one simple approach is that UE is configured by one ratio between MeNB and SeNB in terms of “data available for transmission’ in PDCP layer. And then UE follows normal BSR triggering and report procedure in corresponding MAC entity. The ratio itself is outcome of coordination between MeNB and SeNB. Another related issue is how to do LCP. In the same paper one simple proposal to let UE do the LCP one by one MAC entity. UE only need do LCP in second MAC entity if positive Bj is left after first round of LCP.
In another ZTE’s contribution about PHR [3], no controversial issue is identified except for the reporting scheme. UE is required to report PHR to both MeNB and SeNB to assist further coordination or control of power transmission power. It should be noticed PHR issue is actually common for both 1A and 3C architecture.
Based on above analysis it is clear that uplink split is feasible by introducing limited complexity related to BSR and LCP in MAC layer. In RLC layer, no RLC entity can be saved even if no bearer split is introduced in uplink because RLC need feedback status report for DL transmission.
Proposal1: bearer split in uplink direction should be supported

3 Conclusion 

Proposal1: bearer split in uplink direction should be supported

4 Reference

[1] 36.842 v030
[2] R2-140119 Discussion on BSR of small cell, ZTE
[3] R2-140121 Discussion on PHR of small cell, ZTE



























































































































































































































































































































































































































































































































































































































