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Introduction
During the RAN2#97bis meeting, the BSR was discussed and the following agreements were achieved:
	=>The existing LTE BSR framework is used as baseline for NR BSR framework.


 In this contribution, we will discuss the detail BSR procedure and format considering the new characteristics in NR from the following aspects:
1) BSR parameter configuration
2) BSR triggers
3) BSR format
Discussion
2.1 BSR configuration
· periodicBSR-Timerand retxBSR-Timer
In general understanding, these two timers are part of the baseline framework of BSR, however, the running TS38.321 suggests further confirming this. The periodicBSR-Timer is used to make sure UE can update buffer state periodically. By retxBSR-Timer, UE can re-trigger a BSR if the previously transmitted BSR was missed by NW. In our opinion, they are related to the robustness of the BSR mechanism, which should be kept in NR.
Proposal 1: The concepts of periodicBSR-Timerand retxBSR-Timer are reused in NR.

· logicalChannelSR-ProhibitTimerand logicalChannelSR-Mask
These two configurations are both used to restrict the SR triggering in case the SPS is configured. The logicalChannelSR-ProhibitTimer is used to delay the SR transmission while logicalChannelSR-Maskis used to forbid the SR transmission. It is beneficial for UE power consumption if we can restrict the SR transmission when SPS is activated. Hence, the similar mechanism should be kept in NR.
Furthermore, these two configurations were introduced in two different releases of LTE, their functionalities seems duplicated. By configuring infinite logicalChannelSR-ProhibitTimer for a logical channel, the SR transmission can be forbidden as well. Therefore, we can merge the functionality of logicalChannelSR-Mask  into  logicalChannelSR-ProhibitTimer, by allowing to configure infinite value for the timer.
Observation 1: The functionalities of logicalChannelSR-ProhibitTimerand logicalChannelSR-Mask can be merged.
Proposal 2: The concept of logicalChannelSR-ProhibitTimeris reused in NR. It is allowed to configure infinite value for this timer.
Proposal 3: The logicalChannelSR-Maskis not required in NR. We can forbid a logical channel from triggering SR by configuring infinite logicalChannelSR-ProhibitTimer.
	

2.2 BSR triggers
In LTE, there are the following types of BSR triggers:
Type 1: Regular BSR: 1) new UL data arrives when UE’ buffer is previously empty 2) new UL data which belongs to higher-priority logical channel arrives 3) expiration of retxBSR-Timer
Type 2: Periodic BSR: expiration of periodicBSR-Timer
Type 3: Padding BSR: padding bits can accommodate BSR MAC CE

According to the legacy triggers of BSR, UE cannot trigger regular BSR if the arrival data belongs to logical channel which has equal or lower priority. The UE cannot update buffer state before there is available padding bits in PUSCH or the expiration of periodicBSR-Timer, which would result in extra UL scheduling latency. This extra scheduling latency is not desirable in the following case for NR:
Case 1: Data arrival belonging to an URLLC logical channel with equal or lower priority
Case 2: Duplication is activated for a RB
In case 1, the regular BSR cannot be triggered so that the latency requirement of URLLC service might be not satisfied.
In case 2, activation of duplication means new data of the duplicated leg arrives, but BSR cannot be triggered as the duplicated leg and the anchor leg have the equal priority. 
To handle the problem, the most straightforward way is to allow triggeringBSR by new data arrival of logical channels with equal or lower priority. Moreover, this new trigger is only necessary for the latency-critical or duplicated RBs. For case 1, the gNB can configure for which logical channel the new trigger is enabled. For case 2, we can pre-define that all duplicated logical channels should support the new trigger.
[bookmark: _GoBack]Proposal 4: Dataarrival of a logical channel with equal or lower priority is introduced as a new BSR trigger condition in NR.
Proposal 5: The gNB can configure which logical channel supports this new BSR trigger explicitly. In addition, the duplicated logical channel should support this new BSR trigger.
	
2.3 BSR format
· LCG concept
In previous RAN2 meetings, it was argued whether the BS is reported per LCG or per logical channel in BSR. Since LTE BSR framework was agreed to be used as a baseline, we should reuse the LCG concept in NR. In the following part, weshow how the LCG can meet the new requirements for NR BSR.
Proposal 6: The BS is reported per LCG in NR.
In NR, the data of a logical channel can only be transmitted on the TTIs/numerologies the logical channel is configured with. In this light, gNB should be able to derive from a received BSR the TTI(s)/numerology(ies)to grant accordingly. 
Proposal 7: In NR, gNB should be able to distinguish the amount of data available for UL transmission in different TTIs/numerologies from the BSR reports.
The following options can be used to distinguish TTI/numerology information in BSR:
Option 1: Implicit indication (e.g. LCG ID used to distinguish TTI/numerology)
Option 2: Add extra indication bits in BSR
For option 1,in case of the BS per LCG is reported, the legacy LCG ID can be used to distinguish the TTI/numerology,assuming an LCG reflects logical channels mapped on the same TTI/numerology. 
For option 2, a new field used to indicate the TTI/numerology is introduced for the BSR MAC CE. This will increase the signalling overhead of BSR reporting. Since BSR is reported based on LCG anyway, we suggest re-using the LCG concept to distinguish TTI/numerology in BSR.
Proposal 8: The logical channels with same TTI/numerology mapping should be grouped into the same LCG. 
During RAN2#97bis, it was agreed that the duplicated logical channels of one RB can be restricted to transmit on different CCs and CGs in case of CA and DC respectively. However, depending on the different channel conditions and loads in the different legs, the amount of pending data will differ in the two RLC transmission buffers [2]. Therefore, the BSR should be able to distinguish the duplicated logical channels of the same RB. In DC, both logical channels are mapped on different MACs and are therefore necessarily in different LCGs. So UE includes both BSs in their respective LCG’s BSR and reports them separately to the MgNB and SgNB. Similarly, in CA the duplicated logical channels of one RB should be mappedonto two different LCGs in order to distinguish them.
Proposal 9:  In case of CA, the duplicated logical channels of one RB are mappedonto different LCGs.
Moreover, it was agreed in RAN2#97bis meeting that packet duplication in CA should be handled by a single MAC, therefore, a single BSR should be sent to the peer MAC entity, but including both BSs, packed together in the same MAC CE.
Proposal 10: For duplicated bearers in CA, one single BSR includes both buffer status associated with both CCs.
In LTE, the LCG grouping only consider the priority of logical channels. However, more characteristics should be considered for the LCG grouping in NR. Thus, we suggest extending the number of LCGs.
Observation 2: The number of LCGs should be extended due to more advanced usage.

·  BSR MAC CE Type
In LTE, there are three types of BSR MAC CE sizes, which are long, short and truncated BSR. If the logical channelsin more than one LCG have data available, the long BSR MAC CE is used with regular BSR or periodic BSR reporting. In NR, if the number of LCGs is increased in support of more advanced usage of LCG compared to LTE (see above LCG discussion), the long BSR is no longer signalling efficient. Instead, a variable length can be introduced, with an indication of which LCGs are reported.
Proposal 11: Variable size BSR MAC CE should be introduced for NR, with an indication of which LCGs are reported.
For padding BSR, truncated BSR only includes the BS of one LCG. With the variable size BSR, UE can report as many LCGs has available data as possible.
Proposal 12: For padding BSR, UE should report as many has available data as possible. Truncated BSR is replaced by the variable size BSR.
Conclusion
In this contribution, the detailed BSR procedure and format are discussed. We proposed:
Proposal 1: The concept of periodicBSR-Timerand retxBSR-Timer are reused in NR.
Observation 1: The functionalities of logicalChannelSR-ProhibitTimer  and logicalChannelSR-Mask can be merged.
Proposal 2: The concept of logicalChannelSR-ProhibitTimer  is reused in NR. It is allowed to configured infinite value for this timer.
Proposal 3: The logicalChannelSR-Maskis not required in NR. We can forbid a logical channel from triggering SR by configuring infinite logicalChannelSR-ProhibitTimer.
Proposal 4: Dataarrival of a logical channel with equal or lower priority is introduced as a new BSR trigger condition in NR.
Proposal 5: The gNB can configure which logical channel supports this new BSR trigger explicitly. In addition, the duplicated logical channel should support this new BSR trigger.
Proposal 6: The BS is reported per LCG in NR.
Proposal 7: In NR, gNB should be able to distinguish the amount of data available for UL transmission in different TTIs/numerologies from the BSR reports.
Proposal 8: The logical channels with same TTI/numerology mapping should be grouped into the same LCG.
Proposal 9:  In case of CA, the duplicated logical channels of one RB are mappedonto different LCGs.
Proposal 10: For duplicated bearers in CA, one single BSR includes both buffer status associated with both CCs.
Observation 2: The number of LCG should be extended due to more advanced usage.
Proposal 11: Variable size BSR MAC CE should be introduced for NR, with an indication of which LCGs are reported.
Proposal 12: For padding BSR, UE should report as many has available data as possible. Truncated BSR is replaced by the variable size BSR.
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