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1 Introduction

In RAN2#98 meeting, issues related to BSR trigger was discussed and the following agreements were achieved [1]:

Agreements

=>
No new BSR triggers in addition to LTE are needed 
However there are still some remaining issues regarding the impact on BSR with SDAP. In this contribution, we will discuss about this issue and provide our proposals.
2 Discussion
2.1 BS information of SDAP
In NR, a new layer, i.e. SDAP is introduced for the mapping between QoS flows and DRBs. As mentioned in the introduction, no new BSR triggers are introduced in NR. Therefore, upon data arrival in SDAP, BSR will not be triggered.
Observation 1: Based on current agreement, SDAP data arrival will not trigger BSR.
Even though the SDAP data does not trigger BSR, considering it will be transmitted in the future, whether to include this SDAP data in the reported BSR needs to be analysed in detail. Two options are listed as below:
Option 1: SDAP data is not included in BSR

For this option, SDAP data is not considered when BSR is assembled and reported. This is mainly because this data is only QoS flow without association to any DRB let alone LCH/LCG. In LTE, in order to reduce the size of BSR MAC CE, LCHs with similar QoS requirement are allocated to the same LCG and BSR is reported in the form of LCG. In NR, similar principle is adopted as well, although the detailed BSR format is still under discussion, the basic concept to reuse LCG was already agreed. Therefore, since the SDAP data has no relation with LCH or LCG, if the BS information of this data is included, some impact on the BSR format design will be introduced, e.g. where to put this BS and how to distinguish this among other BS of different LCGs. In addition, some may think that this BS information has little help on gNB scheduling as the uplink grant aims for data already available for transmission in the RLC entity or in the PDCP entity. 
Option 2: SDAP data is included in BSR

For this option, SDAP data is considered when BSR is assembled and reported. This is mainly because that this SDAP data shall be transmitted in the future whatever LCH/LCG it is associated with. If the BS information of this data is included in the reported BSR, upon the detection of this field, the gNB knows there is SDAP data available for transmission. If there is enough resource, the gNB can allocate more resource than the amount requested through BSR to the UE. Since after mapping between QoS flows and DRBs, the SDAP data belongs to a DRB and further a LCH/LCG, being able to use the leftover allocated resource and increasing the data rate, it is beneficial to include this BS information in BSR. However, as mentioned above, this mechanism has some impact on BSR format with some complexity introduced.   
Taking both mechanisms into consideration, as both have pros and cons, considering the advantages outweigh the disadvantages as to increase the transmission data rate is much more important, we think including the BS information of SDAP data introduces some benefit and ask RAN2 to take this into consideration. 

Proposal 1: The BS of the SDAP is included in the BSR  

The Next issue is how to include the BS of SDAP into BSR. Since there are multiple independent SDAP entities, is it necessary to contain the BS of each SDAP entity independently or just the sum of buffered data of all SDAP entities? Considering the complexity as well as signalling overhead, we think there is no need to include the BS of each SDAP entity independently since this field is just to inform the gNB there is pending data for transmission in SDAP. In addition, as the data in SDAP does not belong to any DRB, the BS information of this data needs to be independent of the BS of other LCGs. As this field is less important than the other fields containing the BS information of LCGs, it is proposed to include this after BS fields of all reported LCGs in the BSR.
Proposal 2: The BS of the SDAP is independent of the BS of other LCGs.
Proposal 3: The BS of the SDAP is included in the BSR after the BS fields of all reported LCGs.
As mentioned above, the motivation to include the BS of SDAP is to inform the gNB there is data available for transmission and the gNB can allocate more uplink resource if possible. Then if there is no data in SDAP, this field should not be included considering to save signalling overhead. 

Proposal 4: When there is no data available for transmission in SDAP, the BS information of this layer is not included in the BSR.
Even if the data of SDAP has already been included in the BSR, after mapping between QoS flows and DRBs, this data arrives to PDCP and further RLC. Based on current BSR triggering mechanism, this data may still trigger a BSR according to the principles. We think this is necessary as currently we already agreed to introduce multiple numerologies/TTIs and BSR is utilized to indicate how much amount of uplink grant with different numerologies/TTIs is needed. Therefore, after the SDAP data arrives to PDCP and is associated with LCH and numerology/TTI, it makes sense to trigger BSR if the condition satisfies, i.e. higher priority or first new data arrival.
Proposal 5: After the data in SDAP arrives to PDCP, BSR is triggered if the condition satisfies.
3 Conclusion

In this contribution, we present our view on BSR enhancement for SDAP from RAN2 perspective and have the following observation and proposals:
Observation 1: Based on current agreement, SDAP data arrival will not trigger BSR.

Proposal 1: The BS of the SDAP is included in the BSR.  

Proposal 2: The BS of the SDAP is independent of the BS of other LCGs.
Proposal 3: The BS of the SDAP is included in the BSR after the BS fields of all reported LCGs.
Proposal 4: When there is no data available for transmission in SDAP, the BS information of this layer is not included in the BSR.
Proposal 5: After the data in SDAP arrives to PDCP, BSR is triggered if the condition satisfies.
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