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1 Introduction
In the last RAN2 #85 meeting, RAN2 discussed BSR operation for supporting uplink bearer split. One of the issues was how to handle PDCP Data of a split bearer in BSR operation, i.e., BS calculation and BSR trigger. As it could hardly reach to a conclusion during the meeting, we’ve continued discussion in the e-mail discussion [85#22][LTE/DC]. 
For BSR calculation, there were 5 alternatives: 

1)
report the same amount of data identically to both eNBs.
2)
report the data as being available for transmission towards one eNB only.

3)
tailor the report based on signalled ratio.

4)
report the amount of PDCP data as zero to both eNBs.

5)
report the data as being available for transmission towards one eNB only until it exceeds a threshold. If the available data is above the threshold, the exceeded amount of data is reported to the other eNB.

The outcome of the e-mail discussion is summarized as follows: 

	Summary and proposal
Since a majority of companies supported the third option and since with ratios ranging from 0% to 100% for both MCG and SCG, alternatives 1, 2 and 4 are also possible, it is proposed to agree the third alternative.
Proposal 6: confirm that to calculate data available for transmission at PDCP for split bearers in uplink, ratios of the buffered data can be used to report the BSR in MCG and SCG.


As Proposal 6 allows ratios of 0% for either/both of MCG and SCG to cover alternatives 2 and 4, following ratios are possible for [MCG, SCG].

· [0%, 100%], [100%, 0%], and [0%, 0%]
The intention of alternative 2 is to restrict PDCP Data transmission to one eNB only while the intention of alternative 4 is to support split of PDCP Data to two eNBs. Accordingly, it becomes unclear whether BSR is triggered in the MAC entity to which 0% ratio applies when PDCP data becomes available for transmission. 

In this contribution, we discuss BSR trigger aspect based on the outcome of e-mail discussion, and address how to specify it in the specification. As it is obvious that BSR is triggered in the MAC entity to which ratios other than 0% applies, we focus only on the 0% ratio case.
2 Discussion
2.1 Trigger BSR for 0% case?

The 0% ratio means that PDCP Data will not be transmitted through that path (i.e. PDCP-RLC-MAC) in alternative 2, or means that there is no PDCP Data to be reported in the BSR in alternative 4. Therefore, BSR should not be triggered in the corresponding MAC entity to which 0% ratio applies. Otherwise, useless BSR is sent to the eNB including BS value of 0. The BSR should be triggered only in the MAC entity to which more than 0% ratio applies.

Proposal 1: For uplink split bearer, upon PDCP Data arrival, BSR is not triggered in the MAC entity to which 0% ratio applies.

2.2 Where to apply 0% ratio?

During e-mail discussion, we also discussed PDCP buffer for uplink split bearer.

	Summary and proposal
A majority of 11 companies favoured A, 4 companies B, and 6 companies expressed no preference.
Proposal 10: the UE maintains one PDCP buffer per uplink radio bearer.


With one PDCP buffer, ‘applying 0% ratio’ can be implemented in the specification in different ways: PDCP or MAC.

Option 1. PDCP calculates ‘Data available for transmission in PDCP layer’ as 0 for the MAC entity to which 0% ratio applies. 
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Figure 1. Calculation of PDCP Data available for transmission in PDCP
Option 2. MAC to which 0% ratio applies calculates ‘Data available for transmission in PDCP layer’ as 0. 
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Figure 2. Calculation of PDCP Data available for transmission in MAC
Although Option 1 and Option 2 report the same buffer size to the eNB, Option 2 may trigger BSR in the corresponding MAC entity because PDCP reports PDCP Data available for transmission in PDCP as not 0. It means that a special handling of BSR trigger may be required if 0% ratio applies. Therefore, we think PDCP is the good place to specify 0% ratio. Then, it is natural extension to specify any ratio in PDCP for calculation of PDCP Data available for transmission.
Proposal 2: Regarding uplink split bearer, the PDCP entity calculates PDCP Data available for transmission for each MAC entity by applying configured ratio.
3 Conclusions
In this contribution, we discussed how to trigger BSR with 0% ratio and where to apply configured ratio. We propose, 
Proposal 1: For uplink split bearer, upon PDCP Data arrival, BSR is not triggered in the MAC entity to which 0% ratio applies.
Proposal 2: Regarding uplink split bearer, the PDCP entity calculates PDCP Data available for transmission for each MAC entity by applying configured ratio.
A text proposal to PDCP specification is attached below.
------------------------------------------------------------------------------------------------------------------------------------------------
Text Proposal to 36.323

4.5
Data available for transmission
For the purpose of MAC buffer status reporting, the UE shall consider PDCP Control PDUs, as well as the following as data available for transmission in the PDCP layer:

For SDUs for which no PDU has been submitted to lower layers:

· the SDU itself, if the SDU has not yet been processed by PDCP, or

· the PDU if the SDU has been processed by PDCP.

In addition, for radio bearers that are mapped on RLC AM, if the PDCP entity has previously performed the re-establishment procedure, the UE shall also consider the following as data available for transmission in the PDCP layer:

For SDUs for which a corresponding PDU has only been submitted to lower layers prior to the PDCP re-establishment, starting from the first SDU for which the delivery of the corresponding PDUs has not been confirmed by the lower layer, except the SDUs which are indicated as successfully delivered by the PDCP status report, if received:
· the SDU, if it has not yet been processed by PDCP, or

· the PDU once it has been processed by PDCP.
For split bearers, for the purpose of MAC buffer status reporting, the UE shall consider data available for transmission in the PDCP layer for each MAC entity by applying configured ratio to data available for transmission in the PDCP layer obtained above.
3GPP
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