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In RAN2#98 meeting, some agreements were reached during the online discussion and are provided below for reference [1]:
Agreements
1. The number of LCGs will be increased up to 8.  
2. The concept of periodicBSR-timer and retx-BSRtimers are reused and are configured per MAC entity 
3. As a baseline, the concept of logicalChannelSR-ProhibitTimer is reused in NR. It is allowed to configured infinite value for this timer.
4. The logicalChannelSR-Mask is supported 

In this paper, we discuss implications of the above mentioned agreements on the BSR procedure, more specifically relating to truncated BSR operation. 
Discussion
Truncated BSR in LTE is only applicable for Padding BSR (i.e. BSR MAC CE is included after all other UL resources are allocated). Specifically, following sections are defined in TS 36.321 for inclusion of truncated BSR in LTE:
A Buffer Status Report (BSR) shall be triggered if any of the following events occur:
-	UL resources are allocated and number of padding bits is equal to or larger than the size of the Buffer Status Report MAC control element plus its subheader, in which case the BSR is referred below to as "Padding BSR";
For Padding BSR:
-	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:
-	if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;
-	else report Short BSR.
-	else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report Long BSR.
Hence, truncated BSR in LTE can only be included for the case when amount of buffered data is less than UL grant size. 
Given that available number of padding bits can be small for many occasions, it seems reasonable that UE may not be able to include complete BSR every time when padding BSR triggered. Hence, same criteria can also be reused for NR as well for inclusion of truncated BSR.
As in LTE, UE includes truncated BSR MAC CE at least when padding BSR is triggered and UL grant is not sufficient to include BSR for all LCGs which have data available for transmission
The mechanism to use truncated BSR for only padding BSR worked well for LTE, where length of short and long BSR were only 2 and 4 bytes, respectively, including their sub-headers. Small length of BSR MAC CEs made it easier for UE to include regular BSR even when UL grant is small. However, for NR, as size of BSR can extend up to 10 bytes owing to 8 LCGs, it needs to be discussed whether UE would be able to include regular BSR containing buffer status for all logical channels when UL grant is small. This requires proper understanding of the supported UL grant sizes and average size of BSR MAC CE.
There are two possible approaches which are applicable:
1) Truncated BSR is reported when regular BSR or periodic BSR is triggered and when the UL grant is not sufficient; or
2) gNB scheduler makes sure that such situation does not occur (or occurs very rarely). It can be done by allocating UL grant size at least larger than n byte (n = 2 + m; 2 is corresponding to sub header and bitmap and m is the number of LCGs configured for this UE)
Note that, although second approach is restricting network’s implementation for UL grants, the approach has no/minimal specification impacts, which makes it more attractive. 
RAN2 is requested to discuss the applicability of case where regular/periodic BSR is triggered and UL grant is not sufficient to include BSR for all LCGs which have data available for transmission
In LTE, truncated BSR contains buffer status for only highest priority LCG and is included for padding BSR when UL grant is not sufficient to include long BSR. Having flexible length of truncated BSR is quite advantageous, especially when difference between smallest and longest possible BSR format is significant. 


Figure 1 Bitmap based BSR
Since, length of bitmap based BSR (first 8 bits indicate which LCGs has data to be reported) can be adapted based on number of LCGs for which data is available for transmission, similar format and mechanism can also be employed to adapt the BSR length based on UL grant size available.
Truncated BSR for NR can contain buffer status of one or more than one LCGs which have data available for transmission
Bitmap based BSR is adopted for Truncated BSR format
Given that bitmap based BSR is being discussed for normal (or full) BSR format, the question arises whether same BSR MAC CE (i.e. same logical channel identity) can also be utilized for truncated BSR or if we define different logical channel identities for truncated BSR MAC CE and full BSR MAC CE. Keeping different logical channel identity for truncated BSR and full BSR allows easy understanding of BSR size distinction and probably better UE processing and/or gNB scheduling (network needs to understand whether there is any other remaining data in the UE). However, using same logical channel identity brings homogeneity to the BSR procedure and reduces specification complexity. To reduce the complexity of UE and network operations, we prefer to have different logical channel identities for truncated BSR MAC CE and full BSR MAC CE
Different logical channel identities are used for truncated BSR MAC CE and full BSR MAC CE 
To decide on which LCGs are included in Truncated BSR, we propose to extend the approach as used in LTE for padding BSR. If UE cannot include buffer status of all the LCGs which have data available for transmission then it is preferable that LCGs are included in order of the priority of logical channels belonging to LCGs which have data available for transmission. For e.g. if LCG1, LCG2 and LCG3 have data available for transmission, where priority of logical channels which have data available for transmission is as follows:
LC-x∈LCG2 > LC-y∈LCG3 > LC-z∈LCG1,
then UE includes LCG2 and LCG3 in the BSR when padding bits can only accommodate 2 BS values.
UE reports Truncated BSR of the LCGs corresponding to the highest priority logical channels with data available for transmission
Conclusion
Following observations and proposals are made in this paper:
[bookmark: _GoBack]Proposal 1:	As in LTE, UE includes truncated BSR MAC CE at least when padding BSR is triggered and UL grant is not sufficient to include BSR for all LCGs which have data available for transmission 
Proposal 2:	RAN2 is requested to discuss the applicability of case where regular/periodic BSR is triggered and UL grant is not sufficient to include BSR for all LCGs which have data available for transmission
Proposal 3:	Truncated BSR for NR can contain buffer status of one or more than one LCGs which have data available for transmission
Proposal 4:	Bitmap based BSR is adopted for Truncated BSR format
Proposal 5:	Different logical channel identities are used for truncated BSR MAC CE and full BSR MAC CE
Proposal 6:	UE reports Truncated BSR of the LCGs corresponding to the highest priority logical channels with data available for transmission
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