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1.	Introduction
The UE may need to report a BSR even when UL data is not available. This document discusses ambiguity in UE behavior when multiple logical channels are configured and they do not have UL data.

2.	Problems
We explain the ambiguities in current MAC specification with following examples:

[Example 1]
- Two LoCHs are configured, and each belongs to different LCGs. (e.g. LoCH1 to LCG1, LoCH2 to LCG2)
- No data is available for transmission in any of the two LoCHs.
- A Periodic BSR is triggered.

	
UE behaviour according to MAC specification.

For Regular and Periodic BSR, the MAC entity shall:
1>    if more than one LCG has data available for transmission when the MAC PDU containing the BSR is to be built: <-- This condition is not met
2>    report Long BSR for all LCGs which have data available for transmission.
1>    else: <-- This condition is met
2>    report Short BSR. <-- As there are two LCGs, it is not clear which LCG the UE should include in the Short BSR.





[Example 2]
- Two LoCHs are configured, and each belongs to different LCGs. (e.g. LoCH1 to LCG1, LoCH2 to LCG2)
- No data is available for transmission in any of the two LoCHs.
- A PHR is triggered.
- An UL grant has enough space to include Short BSR (e.g. padding bits = 2 bytes), and thus a Padding BSR is triggered. (Short BSR = 2 bytes, Long BSR = 5 bytes)

	
UE behaviour according to MAC specification.

For Padding BSR:
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: <-- This condition is met
2>    if more than one LCG has data available for transmission when the BSR is to be built: <-- This condition is not met
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.
3>    else:
4>    report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission 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: <-- This condition is met
3>    report Short BSR. <-- As there are two LCGs, it is not clear which LCG the UE should include in the 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. 





[Example 3]
- Two LoCHs are configured, and each belongs to different LCGs. (e.g. LoCH1 to LCG1, LoCH2 to LCG2)
- No data is available for transmission in any of the two LoCHs.
- A PHR is triggered.
- An UL grant has enough space to include Long BSR (e.g. padding bits = 5 bytes), and thus a Padding BSR is triggered. (Short BSR = 2 bytes, Long BSR = 5 bytes)

	
UE behaviour according to MAC specification.

For Padding BSR:
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: <-- This condition is not met
2>    if more than one LCG has data available for transmission 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.
3>    else:
4>    report Long Truncated BSR of the LCG(s) with the logical channels having data available for transmission 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: <-- This condition is met
2>    report Long BSR for all LCGs which have data available for transmission. <-- As there is no LCG having data available for transmission, it is not clear how the UE reports Long BSR.




3.	Proposals
In this document, we showed three examples where the UE behaviour is not clear. 
The first two examples concern on the UE behaviour for Short BSR when multiple LCGs have no UL data. As only one LCG is included in the Short BSR, the UE has to choose only one LCG among the configured LCGs. 
The third example is little bit different from the first two examples, in that the third example concerns on the UE behaviour for Long BSR. Though the UE has multiple LCGs, the UE cannot report Long BSR because there is no LCG having UL data available for transmission. 
Therefore, to make the UE behaviour clear, we propose to consider following options:
When multiple LCGs are configured and they don’t have any data, and if BSR is triggered, the UE shall:
If Periodic BSR is triggered:
- 	Option1-1: Report Short BSR for a specific LCG, e.g. LCG with the lowest LCG ID, LCG having the highest priority LoCH, etc.
-	Option1-2: Report Short BSR, but the LCG choice is up to UE implementation.
-	Option1-3: Report Long BSR for all LCGs regardless of whether data is available or not.
- 	Option1-4: The UE does not report BSR.
If Padding BSR is triggered, and 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:
- 	Option2-1: Report Short BSR for a specific LCG, e.g. LCG with the lowest LCG ID, LCG having the highest priority LoCH, etc.
-	Option2-2: Report Short BSR, but the LCG choice is up to UE implementation.
- 	Option2-3: The UE does not report BSR.
If Padding BSR is triggered, and if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader:
- 	Option3-1: Report Short BSR for a specific LCG, e.g. LCG with the lowest LCG ID, LCG having the highest priority LoCH, etc.
-	Option3-2: Report Short BSR, but the LCG choice is up to UE implementation.
-	Option3-3: Report Long BSR for all LCGs regardless of whether data is available or not.
- 	Option3-4: The UE does not report BSR.

Among the options, we think the OptionX-1 is more aligned with current MAC specification because the Short Truncated BSR already reports Short BSR of the LCG with the highest priority logical channel. This option can be applied to all three example cases.
However, considering the original intention of Long BSR (i.e. reporting BSR for multiple LCGs), the OptionX-3 may be more desirable. But note that reporting Long BSR is not applicable to Example 2, because the remaining space of UL grant cannot accommodate Long BSR and thus the UE shall report Short BSR.
[bookmark: _GoBack]In any case, we propose to make the UE behaviour clear, and we provide companion CRs in R2-1909813 based on OptionX-1.
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