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1.	Introduction
At the RAN2#90 meeting, many agreements were made for the UL split bearers, as follows.
	
Case1. 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.

Case2. 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.

Case3. PDCP buffer Y < Th, PDCP SDU (X) arrives, X + Y < Th
=>	no BSR trigger

Case4. PDCP buffer Y < Th, PDCP SDU (X) arrives, X + Y > Th
=>	M-MAC triggers BSR
=>	PDCP indicates X+Y to M-MAC

Case5. PDCP buffer Y > TH, PDCP SDU (X) arrives, X + Y > Th
=>	no BSR trigger

Case6. PDCP buffer Y > TH, PDCP buffer becomes X < Th
=>	no BSR trigger


0:	Threshold is configured per radio bearer.
1:	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
2:	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
2a:	PDCP reports BS for UL bearer split towards the both eNBs when PDCP data amount is above the threshold
3:	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
4:	BSR triggering, Buffer Size calculation, and data transmission is aligned.




However, after studying deeply into the BSR operation based on the agreements, we found that some issues still need to be resolved for PDCP data indication. In this document, we address this issue.

2.	PDCP data indication with threshold
Let’s assume that X-MAC is the MAC to which UL data path is configured and Y-MAC is the MAC to which UL data path is not configured. Let’s further assume that the amount of PDCP data changes as follows:
	-	At t = t1, amount of PDCP data = P1 > TH
	-	At t = t2, amount of PDCP data = P2 < TH
	-	At t = t3, amount of PDCP data = P3 > TH
According to the agreement of Case6 made at the last meeting, when the amount of PDCP data goes below the threshold, the PDCP entity does not indicate the amount of PDCP data to the Y-MAC entity. Thus, at t = t2, the Y-MAC does not know that the amount of PDCP data goes below the threshold.
Another agreement at the last meeting is that the Y-MAC entity triggers a BSR when the amount of PDCP data goes above the threshold (Case 4). Then, according to the agreement, the Y-MAC should trigger a BSR at t = t3.
However, unless the indication is provided at t = t2, the Y-MAC would not trigger a BSR because the Y-MAC think that the amount of PDCP data is changed from P1 (>TH) to P3 (>TH).
Observation: If the PDCP entity does not indicate the amount of PDCP data as zero to the MAC entity to which UL path is not configured when the amount of PDCP data goes below the threshold, the MAC entity would not trigger a BSR when the amount of PDCP data goes above the threshold.

To avoid the problem observed above, the PDCP entity should indicate the amount of PDCP data to the Y-MAC entity when the amount of PDCP data goes below the threshold. However, when does the PDCP entity provide indication to the MAC entities is not specified in the specification. The TS36.323 just specify that the PDCP data indication is used for both BSR triggering and BS calculation in the MAC entity, as follows.
	
4.5	Data available for transmission
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]:
-	indicate the data available for transmission to the MAC entity configured for SCG only;
-	else:
-	indicate the data available for transmission to the MAC entity configured for MCG only.



Though when to provide indication seems to be left for UE implementation, we think the MAC entity should be informed of PDCP buffer status whenever there is a change. Otherwise, the MAC entity cannot keep track of changed PDCP buffer status, and cannot trigger a BSR in a timely manner. Therefore, we think the PDCP entity indicates the amount of PDCP data to both MAC entities whenever there is a change.
Proposal1: Confirm that the PDCP entity indicates the amount of PDCP data to both MAC entities whenever there is a change.

Assuming that any change of PDCP buffer status is provided to the MAC entities, we can just focus on what should be indicated in different cases. For six cases considered at the last meeting, the PDCP entity should provide indication of PDCP buffer status to both MAC entities, and what should be indicated is described below:
Case1. Empty buffer, PDCP SDU (X) arrives, X < Th
=>	PDCP indicates X to S-MAC
=>	PDCP indicates 0 to M-MAC

Case2. Empty buffer, PDCP SDU (X) arrives, X > Th
=>	PDCP indicates X to S-MAC
=>	PDCP indicates X to M-MAC

Case3. PDCP buffer Y < Th, PDCP SDU (X) arrives, X + Y < Th
=>	PDCP indicates X+Y to S-MAC
=>	PDCP indicates 0 to M-MAC

Case4. PDCP buffer Y < Th, PDCP SDU (X) arrives, X + Y > Th
=>	PDCP indicates X+Y to S-MAC
=>	PDCP indicates X+Y to M-MAC

Case5. PDCP buffer Y > TH, PDCP SDU (X) arrives, X + Y > Th
=>	PDCP indicates X+Y to S-MAC
=>	PDCP indicates X+Y to M-MAC

Case6. PDCP buffer Y > TH, PDCP buffer becomes X < Th
=>	PDCP indicates X to S-MAC
=>	PDCP indicates 0 to M-MAC

Looking through the cases above, it can be concluded that what is indicated to MAC depends only on the current buffer status regardless of triggering events. Thus, we propose to simplify the agreement of PDCP data indication as follows.
Proposal2: If the amount of PDCP data is less than the threshold, the PDCP entity indicates the actual amount of PDCP data to X-MAC and 0 to Y-MAC.
Proposal3: If the amount of PDCP data is larger than the threshold, the PDCP entity indicates the actual amount of PDCP data to both X-MAC and Y-MAC.

3.	Proposal
For PDCP data indication in UL split bearer, we have following proposals:
Proposal1: Confirm that the PDCP entity indicates the amount of PDCP data to both MAC entities whenever there is a change.
Proposal2: If the amount of PDCP data is less than the threshold, the PDCP entity indicates the actual amount of PDCP data to X-MAC and 0 to Y-MAC.
Proposal3: If the amount of PDCP data is larger than the threshold, the PDCP entity indicates the actual amount of PDCP data to both X-MAC and Y-MAC.
A text proposal to TS36.323 is attached below.

-----------------------------------------------------------------------------------------------------------------------
Text Proposal to TS36.323

4.5	Data available for transmission
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 Threshold is configured and data available for transmission is larger than (or equal to) Threshold:
-	indicate the data available for transmission to both the MAC entity configured for SCG and the MAC entity configured for MCG;
-	else:
-	if ul-DataSplitDRB-ViaSCG is set to TRUE by upper layer [3]:
-	indicate the data available for transmission to the MAC entity configured for SCG only;
-	if Threshold is configured, indicate the data available for transmission as 0 to the MAC entity configured for MCG;
-	else:
-	indicate the data available for transmission to the MAC entity configured for MCG only;
-	if Threshold is configured, indicate the data available for transmission as 0 to the MAC entity configured for SCG.
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