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1	Introduction
In RAN2#97bis meeting, the following agreements have been achieved:

Agreements on SR/BRS
-	The SR should at least distinguish the “numerology/TTI type” of the logical channel that triggered the SR (how this is done is FFS).   
-	The existing LTE BSR framework is used as baseline for NR BSR framework.  Further enhancements at least related to numerologies and granularity and can be further discussed

This paper discusses some further aspects on the triggering of BSR in NR.

[bookmark: OLE_LINK124][bookmark: OLE_LINK125]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, there is a 2-step mapping of IP-flows to QoS flows (NAS) and from QoS flows to DRBs (Access Stratum). In the downlink, the RAN maps QoS Flows to DRBs based on NG3 marking (QoS Flow ID) and the associated QoS profiles. In the uplink, the UE marks uplink packets over Uu with the QoS flow ID for the purposes of marking forwarded packets to the CN. A new sublayer, SDAP, is introduced to finish the mapping between a QoS flow and a data radio bearer, and marking QoS flow ID in both DL and UL packets. Although QoS flow is a new concept in NR, the new sublayer SDAP does not need to have any buffer due to its simple QoS flow mapping and marking function. Therefore, QoS flow should not be considered in BSR triggering. The packet could be considered after it is mapped to a radio bearer as same as in LTE. 

Furthermore, the following agreements have been made in RAN2.
· The "data radio bearer" (DRB) defines the Over-The-Air packet treatments in the RAN.
· A DRB serves a set of packets requiring the same packet forwarding treatment, e.g. reliability, target delay, etc.
· A separate DRB is defined for each different packet forwarding treatment required.
Therefore, QoS flow mapped on the same DRB should be considered with the same Over-The-Air packet treatments. Thus it is not necessary to distinguish the QoS flows which are mapped in the same DRB in the BSR. 

Proposal 1: QoS flow should not be considered in BSR triggering. The packet could be considered after it is mapped to a radio bearer in PDCP layer as same as in LTE. 

In LTE, there are two types of BSRs: short BSR and long BSR. The short BSR is used to inform the amount of data in UL buffer for one certain logical channel group (LCG), and the long BSR is used to inform the UL buffer information for all LCGs. In LTE, up to 4 LCGs are supported and traffic can be classified into 4 different types based on their QoS property in BSR reporting. 

In NR, different QoS flow is mapped to different DRB where separate DRB is defined for different packet forwarding treatment required by the QoS flow. It is obvious that DRB in NR could now correspond to a LCG in LTE. Hence, the LCG concept is not needed any more in BSR report of NR, and DRB identified by logical channel ID could be used instead. Moreover, using LCH could provide better granularity since there are 5 bits used for LC ID in current LTE specification. 

Proposal 2: Using LC instead of LCG in NR BSR report could provide better granularity. 

QoS flow remapping could happen in NR. For example, if an incoming UL packet does not match a“QoS Flow ID to DRB mapping”, the UE shall map the packet to the default DRB of the PDU session. When the gNB receives the packet, it may decide to remap the UL QoS flow to another appropriate DRB. In NR, since each QoS flow is mapped to a same or different logical channel, QoS flow remapping could cause a sharp increase/decrease of buffer size in logical channels. Such kind of buffer size change should be reported immediately so that the gNB could grant resource more efficiently. Otherwise, a logical channel whose buffer size greatly reduced due to QoS flow remapping could be granted based on original buffer size before the QoS remapping, and a part of granted resource could be wasted since the traffic has been remapped to some other logical channel.

Proposal 3: QoS Flow remapping should be considered as a new triggers for BSR report. 

Also, packet duplication has been proposed in NR as a method to enhance the transmission reliability for both user plane and control plane. The PDCP function in the transmitter supports packet duplication and the PDCP function in the receiver supports redundancy detection. The necessity of packet duplication may change when the radio condition of the two RLC legs in the duplicated radio bear changes. For example, when a UE moves from cell edge to cell centre, packet duplication may not be always beneficial, and it should be deactivated when there’s no gain. Such kind of activation or deactivation of packet duplication would undoubtedly cause the change of UE’s buffer size in different logical channels. For example, when packet duplication is activated, all the PDCP PDUs have to be duplicated and forwarded to both legs and the UE requires almost double radio resource to finish the transmission compared with before. Therefore, once activation of packet duplication happens at a UE, a BSR should be reported to gNB to update its buffer status for the duplicated radio bearer.

Proposal 4 Activation or deactivation of packet duplication should be considered as new triggers for BSR report. 

Furthermore, NR is required to support a variety of services, such as eMBB, URLLC, and mMTC services. For services like eMBB, BSR should be reported so that gNB could grant radio resources accordingly in an efficient method. However, for URLLC services which require ultra-low latency, the regular BSR transmission sometimes should be restricted with the intention to avoid the case that the whole URLLC packet cannot be transmitted in one transmission occasion due to the extra regular BSR, which has higher priority than data. Therefore, In order to avoid the consumption of extra resources and potential delay for the data transmission, it's beneficial to restrict the regular BSR or content of regular BSR on some specific numerology/TTI type (e.g. for URLLC). 

Proposal 5: In order to avoid the consumption of extra resources and potential delay for the data transmission, it's beneficial to restrict the regular BSR or content of regular BSR on some specific numerology/TTI type (e.g. for URLLC).  

3	Conclusion
In this contribution, some considerations on the triggering of BSR in NR are given with the following proposals:
Proposal 1: QoS flow should not be considered in BSR triggering. The packet could be considered after it is mapped to a radio bearer in PDCP layer as same as in LTE.
Proposal 2: Using LC instead of LCG in NR BSR report could provide better granularity.
Proposal 3: QoS Flow remapping should be considered as a new triggers for BSR report.
Proposal 4 Activation or deactivation of packet duplication should be considered as new triggers for BSR report.
Proposal 5: In order to avoid the consumption of extra resources and potential delay for the data transmission, it's beneficial to restrict the regular BSR or content of regular BSR on some specific numerology/TTI type (e.g. for URLLC).
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