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1	Introduction
In RAN2#98 meeting, the following agreements have been achieved: 

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 configure infinite value for this timer.
4. The logicalChannelSR-Mask is supported 

In RAN2 NR AdHoc#2 meeting, the following agreements have been achieved:

Agreements

=>	No new BSR triggers in addition to LTE are needed 


In RAN2#99 meeting, the following agreements have been achieved:

Agreements

1. 3 types of BSRs including Regular BSR, Periodic BSR and Padding BSR
2. Short BSR format of one byte is supported.  Truncated BSR format of 1 byte is at least supported.  Details are FFS
3. FFS on BS size and table
4. Flexible Long BSR format will be supported.  The number of LCGs to report is decided before the PDU is constructed.  BS information is the BS status after LCP.   BS of 0 for some LCG can be reported.  
5. BSR cancelation are FFS

This paper discusses some further aspects on the BSR in NR taking latency sensitive services into account. 
[bookmark: OLE_LINK124][bookmark: OLE_LINK125][bookmark: OLE_LINK17]2	Discussion
As described in [1], a Buffer Status Report (BSR) shall be triggered if any of the following events occur:
-	UL data, for a logical channel which belongs to a LCG, becomes available for transmission in the RLC entity or in the PDCP entity and either the data belongs to a logical channel with higher priority than the priorities of the logical channels which belong to any LCG and for which data is already available for transmission, or there is no data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";
-	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";
-	retxBSR-Timer expires and the MAC entity has data available for transmission for any of the logical channels which belong to a LCG, in which case the BSR is referred below to as "Regular BSR";
-	periodicBSR-Timer expires, in which case the BSR is referred below to as "Periodic BSR".
In NR, the unidirectional user-plane (UP) latency of URLLC service (either from gNB to user or from user to gNB) should be within 0.5ms, and the UP latency of MBB service should be within 4ms [2]. It should be noted that such a UP delay should consider all typical delays associated with the transfer of the data packets in an efficient way (e.g. applicable procedural delay when resources are not pre-allocated, averaged HARQ retransmission delay, impacts of network architecture). Compared with LTE system where the typical latency is more than 10ms, such kinds of latency requirements are much higher. Therefore, UE should report BSR frequently enough so that gNB could receive the information of arriving data as soon as possible, and grant a radio resource to UE quickly. 
Observation 1：BSR should be report frequently enough to meet the requirements of NR UP latency.  
In RAN2 NR AdHoc#2 meeting, it has been agreed that "no new BSR triggers in addition to LTE are needed" in NR. Therefore, the only potential method to report BSR frequently enough is using a shorter periodical timer for BSR. 
Proposal 1：Since no new trigger will be considered in Rel-15, shorter periodical timer for BSR should be supported. 
Based on [3] where "PeriodicBSR-Timer-r12 ::= ENUMERATED { sf5, sf10, sf16, sf20, sf32, sf40, sf64, sf80, sf128, sf160, sf320, sf640, sf1280, sf2560, infinity, spare1}", the minimum period for "Periodic BSR" is 5ms in LTE. If we still keep such a long periodic BSR timer, it is not possible to meet the targets of UP latency in NR (e.g. 4ms for eMBB). For example, if a big-size data arrives right after a BSR is sent when the PeriodicBSR-Timer for BSR is 5ms, UE has to wait for another 5ms to report BSR. And before the new BSR is received, it will be difficult for the gNB to know the size of data buffered on UE side, thus it will be difficult for the gNB to grant enough resource in time.  In this case, the transmission latency can not be guaranteed. Therefore, in order to reach the UP latency requirement (e.g. 4ms for eMBB and 1ms for URLLC), a shorter periodical timer for BSR less than 1ms should be supported.  
Proposal 2: In order to reach the UP latency requirement (e.g. 4ms for eMBB and 1ms for URLLC), the shortest periodical timer for BSR should be less than 1ms. 
With the reduction of BSR period, UE will report its buffer status more frequently and gNB could provide the corresponding UL resource grant quickly. For services with extreme low latency requirements such as URLLC, the resource consumption may be not so important, and the periodical timer could be set to 0ms to enable the buffer status report in every MAC PDU. 
Proposal 3: The periodical timer can be set to 0ms to enable the buffer status report in every MAC PDU. 
In NR, the time-urgent services such as URLLC are generally support by a specific numerology where much resource could be used for reducing the data transmission delay and providing an extremely high reliability. Even BSR reporting itself could spend lots of resources in such a specific numerology. Because other normal services such as MBB need not to be provided with the same delay and reliability requirements, BSR transmitted in such a specific numerology need only report BSs of LCGs  for the special time-urgent service. Also, in the case that BSR will be included in every MAC PDU for a time-urgent service, it is a better solution that BSR only report BSs of LCGs of that service itself. Therefore, the restriction of BSR reported on specific numerology should be supported, which means the BSR transmitted over a specific numerology only needs to include the buffer status of the LCGs transmitted on that numerology.
Proposal 4: The restriction of buffer status reported on specific numerology should be supported, which means the BSR transmitted over a specific numerology only needs to include the buffer status of the LCGs transmitted on that numerology.
3	Conclusion
Based on the analysis given above, we give our observations and proposals as follow:
Observation 1：BSR should be report frequently enough to meet the requirements of NR UP latency.  
Proposal 1：Since no new trigger will be considered in Rel-15, shorter periodical timer for BSR should be supported. 
Proposal 2: In order to reach the UP latency requirement (e.g. 4ms for eMBB and 1ms for URLLC), the shortest periodical timer for BSR should be less than 1ms. 
Proposal 3: The periodical timer can be set to 0ms to enable the buffer status report in every MAC PDU. 
Proposal 4: The restriction of buffer status reported on specific numerology should be supported, which means the BSR transmitted over a specific numerology only needs to include the buffer status of the LCGs transmitted on that numerology.
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