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Introduction
[bookmark: OLE_LINK462][bookmark: OLE_LINK463]RAN2 has agreed on “reusing existing mechanisms (e.g. (Padding) BSR with BS value equal to zero) as implicit End of Data Burst (EoDB) indicator”. While, how to implement the EoDB indication with BS value zero in spec has not been discussed/determined yet. In this paper, we outline the issues involved in implementing the implicit EoDB indicator with BS value zero, and propose solutions accordingly.
Discussion
When introducing EoDB indication with padding BSR, there are two issues that we need to address: Issue 1) buffer size with value zero can indicate either EoDB or temporal empty buffer, and Issue 2) current padding BSR format selection only considers number of LCGs with available data. 
Issue 1: Buffer Size with Value Zero
For the case when padding BSR is of short/short truncated/long/long truncated BSR format, a buffer size field thereof is allowed by current MAC spec to be set as zero, as shown in the excerpt below. That is, when the buffer of an LCG becomes empty temporarily (after MAC PDU has been built) before reaching the EoDB, it is allowed to set the buffer size field of the LCG as zero. It causes ambiguity at NW in interpreting the buffer size field with value zero, i.e., hard to distinguish between EoDB indication and temporal empty buffer.
Observation 1: Buffer Size field in padding BSR can be zero due to temporal empty buffer before reaching the EoDB, which causes ambiguity at NW in distinguishing between EoDB indication and temporal empty buffer. 
TS 38.321 v18.0.0
	6.1.3.1 Buffer Status Report MAC CEs
...
· Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4] across all logical channels of a logical channel group after the MAC PDU has been built (i.e. after the logical channel prioritization procedure, which may result the value of the Buffer Size field to zero). The amount of data is indicated in number of bytes. The size of the RLC headers and MAC subheaders are not considered in the buffer size computation. ...



The issue above implies that, to let NW ensure that the buffer size with value zero in padding BSR indicates EoDB, we need further restriction that buffer size field with value zero is allowed only for EoDB indication in the case of padding BSR.
Such restriction may unnecessarily impose additional burden to UE, especially, for LCGs irrespective of EoDB indication. It is desirable for NW to configure, for which LCGs, the UE can report EoDB.
Proposal 1: Buffer size field of an LCG in padding BSR shall not be zero except for indicating EoDB of the LCG, for LCG(s) configured by NW. Adopt the TP shown below.
Text Proposal: 
	6.1.3.1 Buffer Status Report MAC CEs
...
· [bookmark: _GoBack]Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4] across all logical channels of a logical channel group after the MAC PDU has been built (i.e. after the logical channel prioritization procedure, which may result the value of the Buffer Size field to zero). Buffer Size field of a logical channel group in padding BSR shall not be zero except for indicating EoDB of the logical channel group, for logical channel groups configured by network. The amount of data is indicated in number of bytes. The size of the RLC headers and MAC subheaders are not considered in the buffer size computation. ...



Issue 2: Padding BSR Format Selection
Currently, padding BSR format selection rule only considers the LCGs with data available. The LCGs with EoDB indication should also be taken into account in format selection, since they also need buffer size fields (with value zero).  
Proposal 2: Both LCGs with data available and with EoDB indication should be considered together, in padding BSR format selection.
In the cases of truncated BSRs, it was based on the priority of the LCG, i.e., the priority of the highest priority LCH thereof, in determining, for which LCG(s), buffer size should be reported. Similarly, the same operation should be maintained to LCG(s) with EoDB indication.
Proposal 3: As legacy operation, it is based on the priority of the LCG(s), in determining, for which LCG(s), buffer size or EoDB should be reported in truncated BSR. Adopt the TP shown below. 
Text proposal:
	5.4.5 Buffer Status Reporting
...
For Padding BSR, the MAC entity for which logicalChannelGroupIAB-Ext is not configured by upper layers shall:
1>	if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:
2>	if more than one LCG has data available or with EoDB indication when the BSR is to be built:
3>	if the number of padding bits is equal to the size of the Short BSR plus its subheader:
4>	report Short Truncated BSR of the LCG with the highest priority logical channel with data available for transmission or with EoDB indication.
3>	else:
4>	report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission or with EoDB indication following a decreasing order of the highest priority logical channel (with or without data available for transmission) in each of these LCG(s), and in case of equal priority, in increasing order of LCGID.
2>	else:
3>	report Short BSR.
1>	else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:
2> report Long BSR for all LCGs which have data available for transmission or with EoDB indication.




Conclusion
[bookmark: OLE_LINK3]Based on the discussion above, we have the following observations and proposals:
Observation 1: Buffer Size field in padding BSR can be zero due to temporal empty buffer before reaching the EoDB, which causes ambiguity at NW in distinguishing between EoDB indication and temporal empty buffer.
Proposal 1: Buffer size field of an LCG in padding BSR shall not be zero except for indicating EoDB of the LCG, for LCG(s) configured by NW. Adopt the TP shown below.
Proposal 2: Both LCGs with data available and with EoDB indication should be considered together, in padding BSR format selection.
Proposal 3: As legacy operation, it is based on the priority of the LCG(s), in determining, for which LCG(s), buffer size or EoDB should be reported in truncated BSR. Adopt the TP shown below.
