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1
Introduction
RAN#67 has agreed a work item on Dual Connectivity Enhancements which contains the support of uplink bearer split [RP-150490]. RAN2 meeting #89bis concluded the following for BSR reporting:

a.
For a split bearer, go for double reporting + threshold;
b.
If the PDCP data amount is above threshold, both MAC entities triggers BSRs;

c.
If the PDCP data amount is less than threshold, only one MAC entity triggers BSR.

RAN2 meeting #90 further concluded the following:

1.
Threshold is configured per radio bearer;

2.
PDCP is indicated by ul-DataSplitDRB-ViaSCG-r12 to which the eNB UE shall trigger BSR when PDCP data amount is less than the threshold;

3.
PDCP reports BS for UL bearer split only towards the eNB indicated by ul-DataSplitDRB-ViaSCG-r12 when PDCP data amount is less than the threshold;

4.
PDCP reports BS for UL bearer split towards the both eNBs when PDCP data amount is above the threshold;

5.
PDCP transmits PDCP PDU for UL bearer split only towards the eNB indicated by ul-DataSplitDRB-ViaSCG-r12 when PDCP data amount is less than the threshold;

6.
BSR triggering, Buffer Size calculation, and data transmission is aligned.

Six example scenarios assuming a data path configured towards S-MAC were also discussed:

1)
Empty buffer, PDCP SDU (X) arrives, X < Th

-
S-MAC triggers BSR

-
PDCP indicates X to S-MAC

-
For BS calculation in S-MAC, X is reported.

-
For BS calculation in M-MAC, 0 is reported.

2)
Empty buffer, PDCP SDU (X) arrives, X > Th

-
M-MAC and S-MAC triggers BSR
-
PDCP indicates X to both M-MAC and S-MAC

-
For BS calculation in S-MAC, X is reported.

-
For BS calculation in M-MAC, X is reported.

3)
PDCP buffer Y < Th, PDCP SDU (X) arrives, X + Y < Th

-
no BSR trigger

4)
PDCP buffer Y < Th, PDCP SDU (X) arrives, X + Y > Th

-
M-MAC triggers BSR

-
PDCP indicates X+Y to M-MAC

5)
PDCP buffer Y > TH, PDCP SDU (X) arrives, X + Y > Th

-
no BSR trigger

6)
PDCP buffer Y > TH, PDCP buffer becomes X < Th

-
no BSR trigger 

In effect, uplink bearer split is made dynamic: when there is less data than the threshold the Rel-12 behaviour applies (SR, Buffer Size and Data towards one CG only) and when there is more data buffered than the threshold, uplink bearer split kicks in (SR, Buffer Size and Data towards both CG).

This contribution translates these agreements into Stage 3 text proposals.
2
User Plane Changes
The agreements summarized above allow the user plane changes to be self-contained to PDCP and leave MAC as it is: all is based on UL data becoming available in the PDCP entity and LCP, SR and BSR triggering remain untouched. Corresponding changes to PDCP are given below, assuming threshold-val as being the threshold configured by RRC.
Beginning of Text Proposal

For split bearers, when indicating the data available for transmission to the MAC entity for BSR triggering and Buffer Size calculation, the UE shall:
-
if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layer [3]:
-
if threshold-val is set by upper layer [3] and the total amount of data being available for transmission is above threshold-val:

-
indicate the data available for transmission to both MAC entities;
-
else:

-
indicate the data available for transmission to the MAC entity configured for SCG only;
-
else:

-
if threshold-val is set by upper layer [3] and the total amount of data being available for transmission is above threshold-val:

-
indicate the data available for transmission to both MAC entities;
-
else:

-
indicate the data available for transmission to the MAC entity configured for MCG only.
End of Text Proposal

Proposal 1: endorse the suggested changes to PDCP.
3
Control Plane Changes

A split bearer involves two independent schedulers: one in the MeNB and another one in the SeNB. Since a BSR affects how a UE is scheduled in uplink in each eNB, it would be useful for the SeNB to be aware of the threshold value configured by the MeNB. When a split bearer is setup pdcp-Config is signalled to the SeNB as a part of the SCG-ConfigInfo:
SCG-ConfigInfo → radioResourceConfigDedMCG → drb-ToAddModList → pdcp-Config

Proposal 2: as part of SCG-ConfigInfo, the MeNB signals the threshold to the SeNB.
4
Conclusion
This contribution has reviewed the agreements and suggested the corresponding changes to implement them in 3GPP specifications.
Proposal 1: endorse the suggested changes to PDCP.

Proposal 2: as part of SCG-ConfigInfo, the MeNB signals the threshold to the SeNB.



