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1 Introduction
This document is to collect companies’ views and to provide a summary of the following email discussion:
[98#38][NR/UP] – BSR triggers – Huawei
-	Discuss motivation of new BSR triggers on top of LTE (consider differences between NR and LTE)
-	Discuss specific triggers for regular BSR based on company contribution proposals 
	Intended outcome: Report to next meeting
	Deadline:  Thursday 2017-06-08

In this document, we will first review the existing BSR triggers, and investigate the new NR features compared to LTE and discuss whether new BSR triggers should be introduced for those new features. Some solutions that were proposed but may not be based on new NR features are also listed for further discussion.
2 Existing LTE BSR triggers
The BSR triggering mechanism specified in LTE is as following.
	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 (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) 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".




When UL data becomes available in a logical channel, there are two cases that trigger regular BSR as illustrated in Fig.1 and Fig.2. The triggered regular BSR may trigger SR to request uplink resources.
[image: ]
Fig.1 regular BSR triggered when the first data arrives
[image: ]
Fig.2 regular BSR triggered when higher priority data arrives 
Furthermore, retxBSR-Timer is used to guarantee the reliability of BSR transmission. The retransmitted BSR upon expiry of retxBSR-Timer is also considered as regular BSR and may trigger SR.
In order to update the buffer status information,  periodic BSRs are periodically triggered based on periodicBSR-Timer. However, periodic BSR does not trigger SR but will be transmitted with higher priority in multiplexing than normal uplink data.
In additon, padding BSR can also be reported to update the buffer status when there is spare space left in the uplink resources.
3 Discussion
Packet duplication


Fig.1 PDCP duplication in two legs
Packet duplication is introduced to NR to support high reliability for some services (e.g. URLLC). There are two logical channels (i.e. two RLC entities) associated with one PDCP entity for one DRB/SRB. Some agreements 
Agreements for duplication in CA case
1	Duplication on a single carrier will not be supported
2	RRC configured mapping of the 2 duplicate LCHs to different carriers will be supported (One carrier cannot have both of the duplicate LCHs mapped to it)
3	Duplicated PDCP PDUs are submitted to two different RLC entities

Two duplicated PDCP PDUs can be delivered to the two logical channels if packet duplication is activated. MAC CEs can be used for activation/deactivation of packet duplication according to agreements in RAN2#98. 
A potential motivation for a new BSR trigger is that activation or deactivation of packet duplication would cause the change of UE’s buffer size in different logical channels as raised in [1][6][7].

Companies are invited to answer the following questions.
Q1: Do you think a new BSR trigger is needed in NR for PDCP duplication? Please clarify the reason for your answer in the comments column. 
Q2: If you think new BSR trigger is needed, which option below do you think should be chosen for the new BSR trigger?
· Option 1: Data arrival of a logical channel with equal or lower priority is introduced as a new (regular) BSR trigger [1]. I.e. data arrival in the duplicated logical channel should trigger a new BSR. 
· Option 2: Activation or deactivation of packet duplication should be considered as new (regular) BSR trigger [6]. I.e. the UE should trigger a BSR upon reception of duplication activation/deactivation command MAC CE.
· Other options listed in section 3.4 (i.e. proposed in the last meeting). Please indicate your preferred solution.
· Option 3 (generic method among options): Data arrival of a logical channel with equal or lower priority is introduced as a new (regular) BSR trigger if there is a “gap” between expected UL grant volume and UL data volume (FFS: exact definition of “gap”).
	Companies are invited to provide views below for packet duplication

	Companies
	Answer for Q1 (Yes/No)
	Answer for Q2 (Option 1 or Option 2 or others)
	Comments

	Nokia
	No
	-
	Duplicated packets should be treated as regular data and no new trigger is required i.e. every duplicated PDCP PDU is considered as new data for the leg handling duplicates.

	LG
	No
	
	From the RB point of view, it is similar to the case where more data becomes available for the RB, for which new BSR trigger is not needed. Also, as the gNB controls the packet duplication, the gNB can expect that more data becomes available due to packet duplication.

	ZTE
	Yes
	Option 2
	If one duplicated LCH is linked to one LCG which contains other LCHs (e.g. one LCG include multiple duplicated LCHs), then the new trigger is needed to inform NW the change of the buffer for this LCG.  With this BSR triggered, the NW can know the change of buffer status immediately and schedule the resources on the related CCs to reduce the transmission gap between two copies of one PDCP PDU in two legs.

	OPPO
	No
	
	Agree with Nokia and LG. A new BSR should not be triggered for duplicated packets since the duplicated packets are considered as normal data. And the network can not differentiate the duplicated data form the new BSR trigger.

	InterDigital
	No
	-
	Duplicated data is reported on each leg per existing triggers. If data is of priority higher than priorities of LCHs part of LCGs, then regular BSR will be triggered.  

	Qualcomm
	No
	
	We do not think a new type of BSR trigger is necessary just for the purpose of PDCP duplication.  BSR reporting can be arranged such that existing triggering rules will be sufficient.

	Fujitsu
	Yes
	Option 3
	(1) General comment: The BSR triggers in LTE are use case agnostic (e.g. duplication) and this principle will be kept in NR when new BSR triggers are introduced. The fundamental problem is that timely information of UL data volume is not available in gNB and how to address this would be considered.
(2) We have tried to see commonality among proposals [1]-[13] as much as possible, and Option 3 could be a generic method. Option 3 could be applied to the case of duplication in such a way that the new data arrival to the additional leg causes the “gap” since UE does not expect to receive UL grant without BSR but there is UL data volume. In this case, BSR is better to be triggered.

	KT
	No
	
	PDCP duplicated traffic can be considered as one of logical channels. The logical channel for PDCP duplication can have higher priority than other logical channels.

	Intel
	No
	
	It can be handled in general way. Naturally, any new arrival in high priority LCH can trigger the BSR. Data available in a LCH because of activation of PDCP duplication can be considered as new data arrival at RLC.

	Lenovo
	No
	
	Same opinion as LG and Nokia. Duplicated packets are considered as normal data which becomes available for transmission. Therefore existing BSR trigger/reporting should cover this.  

	CATT
	Yes
	Option1
	If duplication is activated, data amount of the duplicated leg should be indicated via BSR to the network as soon as possible. Since the duplicated LCH is not always with the highest priority, current BSR trigger cannot cover this duplication case. In addition, option 2 is limited to the activation/de-activation, which we think is not sufficient. For example, during duplication operation, in case the fast leg is empty and the slow leg still has RLC SDUs in its buffer, any new data arrival for this DRB will not trigger a BSR in the fast leg, which is not desirable since duplication is usually used for DRBs with critical latency and reliability requirement. Option 1 is simple, in that it allows some (configured) LCHs to NOT follow the LTE rule regarding BSR trigger conditional to other LCHs’ priorities. In that sense, option 1 is also more generic and flexible in that it may also apply to non-duplicated bearers (see Section 3.3). 

	Ericsson
	No
	
	Legacy BSR triggering can be reused if logical channels with duplicate data are configured with higher priority than other logical channels. Considered that one would use duplication only if a very high reliability is needed, it is thus also straight forward to configure the corresponding logical channels with high priority. The eNB is aware of that BSR for one logical channel involved in the duplication implies also that the other logical channel of the duplication has data available for transmission, and can issue the grants for the two carriers correspondingly.

	III
	No
	
	We think that packet duplication is for high reliability reasons. Regular BSR and retxBSR-Timer are enough for activation/deactivation of packet duplication by the existing BSR trigger rules. The UE will keep a retxBSR-Timer until UL grant data is received. From the high reliability point of view, the UE will also need the change of retxBSR-Timer value.

	Samsung
	No
	
	We don’t think a new BSR trigger is required for packet duplication. The current LTE BSR triggers can handle this as normal data.

	MTK
	No
	
	Even if would the gNB to treat duplicated data differently, it is possible that the gNB can learn the true status of buffer by the BSR generated by one of the duplicated logical channels since the gNB is aware of duplication (and assuming that LCGs are grouped appropriately). Furthermore, there could be a scenario where duplication is triggered before any actual data is generated in which case the BSR would not be needed.

	Xiaomi
	Yes
	Others
	Actually, this is the same with the mismatch problem of buffer status between UE and gNB when new data comes to a non-empty logical channel. We think the discussion in 3.4 can handle this problem. 

	ITL
	No
	
	We also think that current LTE BSR triggers can handle this case.

	Vivo
	No
	
	Duplicated packets should be treated as regular data and no new trigger is required。

	Huawei, HiSilicon
	No
	
	We think the issue here is whether the network can be aware of the buffer status change in the duplicated LCH when packet duplication is activated/deactivated. 
Some companies provided several solutions based on existing mechanisms or network implementation:
One is that,  once gNB activates the duplication, the gNB based on implementation should be able to know that some data will arrives to the second leg (i.e. new activated leg) based on the BS information of the first leg. 
The second solution is that, the duplicated LCH of the second leg can be configured with a priority higher than priorities of other LCHs, so that the new data arrival to this LCH will trigger a regular BSR.
We think the above solutions should be the baseline to address this issue. 
For deactivation of duplication, there should be no problem. The network does not need to schedule resources for the deactivated leg and the BSR information is not useful.

	NTT DOCOMO
	No
	-
	Agree with Nokia and LGE



Summary:
For Question 1:
· Yes: 	4
· No: 		16
For Question 2:
· Option 1: 	 1
· Option 2:	 1
· Option 3:	 1
· Others:		 1

QoS flow
New QoS mechanism is introduced in NR based on QoS flows. One or multiple QoS flows can be mapped to a DRB based on network configuration. If there is no such mapping configured for a QoS flow, the UE can send the data of this QoS flow to the default DRB.
There are the following motivations for new BSR triggers:
· the LTE BSR baseline does not allow the notification of the arrival of a new QoS flow on the default bearer[3].
· When a new QoS flow data arrives on one logical channel, if this logical channel has same priority with the existing logical channel, or other data (from another QoS flow ID) has already existed in this logical channel there is no way to inform the scheduler of the arrival of such data [5].
· QoS flow remapping could cause a sharp increase/decrease of buffer size in logical channels [6].

Companies are invited to answer the following questions.
Q1: Do you think a new BSR trigger is needed for data arrival of new QoS flow in default DRB or any DRB? Please clarify the reason for your answer in the comments column. 
Q2: If your answer for Q1 is yes, which option below do you think should be chosen for the new BSR trigger?
· Option 1: a new (regular) BSR trigger is applied to the default DRB, i.e., a BSR is triggered if data, from a QoS flow that is different from any of the QoS flows for which data is already available for transmission in the default DRB, arrives in the default DRB. 
· Option 2: a new (regular) BSR trigger is applied to all DRBs, i.e., a BSR is triggered if data, from a QoS flow that is different from any of the QoS flows for which data is already available for transmission in the DRB to which the QoS flow is mapped, arrives in the DRB. The network should configure which QoS flow can trigger the BSR [5].
· Other options listed in section 3.4 (i.e. proposed in the last meeting). Please indicate your preferred solution.
Q3: Do you think a new BSR trigger is needed for QoS flow remapping? Please clarify the reason for your answer in the comments column.
· Option 3 (generic method among options): Data arrival of a logical channel with equal or lower priority is introduced as a new (regular) BSR trigger if there is a “gap” between expected UL grant volume and UL data volume (FFS: exact definition of “gap”).
	Companies are invited to provide views below for QoS flow

	Companies
	Answer for Q1 (Yes/No)
	Answer for Q2 (Option 1 or Option 2 or others)
	Answer for Q3 (Yes/No)
	Comments

	Nokia
	Yes
	1
	No
	Mapping to non-default DRBs is known to the network and no new trigger required apart from the default DRB.

The new trigger for the default DRBs is useless alone; it has to be accompanied by an indication of which QoS flow ID(s) have popped up. Without it, the eNB has no mean to quickly identify the arrival of new QoS flow and reflective QoS is not optimal.


	LG
	No
	
	No
	This new BSR trigger still doesn’t allow the network to distinguish between arrival of data from new QoS flow and arrival of data from existing QoS flow because BSR only carries buffer status without any information of QoS flow ID. The network can know arrival of data from a new QoS flow only when receiving the data from the new QoS flow, i.e., not via BSR.

Moreover, the network cannot give UL grant targeting to the new QoS flow and the UE cannot prioritize data from new QoS flow over data from existing QoS flow. Thus, it is unclear what the purpose/gain of this new BSR trigger is.

	ZTE
	No
	
	Yes
	QoS flow could be mapped to different logical channel with different priority according to its service requirement. BSR should be triggered based on the data inflow in each logical channel, which has been considered in the LTE BSR baseline. Different QoS flows in a same DRB should be processed in the same method in NR Layer 2. 

QoS flow remapping could cause a sharp increase/decrease of buffer size in logical channels. Without knowing the sharp change in buffer size, it will be difficult for NW to guarantee the QoS (e.g. UP latency), especially in case that the old DRB and new DRB have different mapping restrictions on numerology /TTI. 

	OPPO
	No
	
	No
	A new BSR trigger does not help network to distinguish and offer different handling for the data arrival of new QoS flow in default DRB or any DRB.

For the flow remapping, the packets remapped to the new DRB will be provided with a suited treatement, e.g. the logical channel with higher priority. The legacy BSR triggers is enough.

	InterDigital
	No
	
	No
	Arrival of data from a new QoS flow can be reported using existing triggers; BSR is intended for reporting buffer status and not QoS flow IDs.

	Qualcomm
	No
	
	No
	For Q1:  we think that the right solution to this problem is to avoid it at first place by configuring UEs such that they always know how to map a new QoS flow to its appropriate DRB. 
For Q3:  We don’t think QoS remapping needs to have a new BSR trigger, because the existing trigger can handle this case correctly.

	Fujitsu
	No
	
	Yes: Option 3
	(1) General comment: The fundamental problem is that timely information of UL data volume is not available in gNB and how to address this would be considered.
(2) Options 1 and 2: When QoS flows are mapped to the default DRB. It means that the same QoS handling is applied to all QoS flows from radio network point of view. We see no strong motivation to specify special handling to the new QoS flow.
(3) Option 3 could also be applied to the QoS flow remapping in such a way that the sharp increase or decrease of UL data volume causes the “gap” since UE receives underestimated or overestimated UL grant volume compared to UL data volume. In this case, BSR is better to be triggered.

	KT
	No
	
	No
	A new BSR trigger may be helpful but not big. UE NW may estimate approximate total buffer state during flow remapping indicated by NW.	

	Intel
	No
	
	No
	There are other mechanisms to handle the BSR trigger issue (i.e. data arrival in lower or equal priority LCH). Also we think QoS remapping alone would not change the total data volume. In worst case, retransmission of the BSR or next BSR would solve the issue.

	Lenovo
	No
	
	No
	Data arrival of a new QoS flow in a default DRB or any DRB is the same as new data becoming available for transmission for that radio bearer. MAC anyway doesn’t know whether the new data in PDCP is from a new QoS flow or not. Also the treatment of the data of this new QoS flow should be no different than the other OoS flows mapped to the DRB, i.e. all QoS flows mapped to one RB have the same QoS on RAN level. 
For the remapping case we think that the existing BSR trigger/reporting are sufficient. 

	CATT
	No
	
	No
	Basically, the QoS flow with similar QoS would be mapped to one DRB. On the other hand, it is a corner case that high priority QoS flow would be on default DRB. Therefore, data-arrival kind of BSR trigger is sufficient to be in the granularity of DRB but not QoS flow.


	Ericssson
	No
	
	No
	The BSR triggering and subsequent grant from network should be tied to logical channel(s) and UE buffer. When several flows are mapped to the same DRB, or default DRB is used for new flows, it is unclear how the new triggering mechanism would improve the performance. QoS flows triggering would also impact the use of SR configurations and add overall complexity.

	III
	No
	
	Yes
	Q1: When UE initiated UL QoS Flow, at least one default DRB have already established. The SDAP can help for mapping between a QoS flow and a data radio bearer. Even data arrival of new QoS flow, no reasons for BSR trigger. 

Q3: According to RAN2 QoS agreement, RAN2 sees a benefit in providing a “averaging window” as new QoS parameter via N2. The UL packets remapped to the new DRB based on averaging window, in which brings a benefit for its scheduling decision. We think the QoS remapping needs to have an “averaging window” parameter by BSR trigger.

	Samsung
	No
	
	No
	LTE BSR triggers are enough to handle this. We don’t see any good motivation to have a BSR trigger taking QoS flow into account.

	MTK
	No
	
	No
	We should not violate the agreement reached earlier that QoS is provided at the DRB level in the AS, not at the QoS flow level. With that understanding, additional mechanisms to provide QoS at flow level seem unnecessary.

	Xiaomi
	No
	
	Yes
	Q1:There may be some merit for network to timely know the arrival of new QoS flow ID in order to do the remapping. But we prefer to decouple it with the BSR trigger. BSR itself cannot tell network the new QoS flow ID, it can also not prioritize the transmission of data belonging to the new QoS flow ID. The only thing it can do is to tell gNB to allocate more resources to accommodate the changing buffer, which however can be handled by the discussion in 3.4. 
Notice that both section 3.1 and 3.2 emphasize the importance to treat the mismatch problem of buffer status between UE and gNB when new data comes to a non-empty logical channel. So it is better to be sovled in NR.
Q3: Agree with ZTE that QoS flow remapping will suddenly change the buffer status.When remapping happens between two logical channel group with different priority, there may be sharp increase of buffer size in one high priority LCG which cannot trigger buffer status report according to current LTE trigger. Although gNB know the remapping, it cannot correct the two LCG buffer status since it doesn't know the exact buffer of the two related logical channels. As a result, gNB may choose only to allocate the previously reported amount of resource for the high priority LCG and leave remain resources to other UEs with high priority service. And the UE will not be served.

	ITL
	Yes
	1
	No
	Indication of new data arrival in default bearer could be urgent when the new data is related to URLLC service since gNB doesn’t know what kind of data would be transmitted via the default bearer. Therefore, it should be transmitted as soon as possible.
We also think that only BSR triggering is not enough. So, dedicated LCG ID allocation only for default bearer can be considered to reuse current BSR format.

	Vivo
	Yes
	2
	No
	For default DRB or all DRBs, We prefer that the new trigger can apply to all DRBs because generally the network can allocate the service to the suitable DRB. 
It is not logical that the arrival of the new QoS flow data in default bearer is more urgent than the arrival of the new QoS flow data in other bearers. For normal case, the important services should be allocated with the dedicated DRB.

For remapping case, we consider that the network can generally know this buffer size without this new trigger because the remapping is implemented by the gNB. Anyway the gNB can schedule the UE if there are the data in the buffer.



	Huawei, HiSilicon
	No
	
	No
	We think the issue here is, when the data of a high priority QoS flow arrives to a DRB, whether the gNB can be informed timely. 
For non-default DRB, the network controls the mapping between QoS flow IDs and DRBs. If the network wants to treat several QoS flows in a same manner, those QoS flows can be mapped to a same DRB. In this case, it is unnecessary to inform the gNB that data of a new QoS flow arrives to this DRB.
For the default DRB, there is no such mapping configured. It is possible that some QoS flows which are not configured to map to any DRBs would be transmitted in the default DRB. The issue is, how to handle the high priority data e.g. URLLC. We agree with some points raised by companies: 
1/ First, this case is somewhat corner, i.e. only beneficial for the first data of high priority QoS flows. 
2/ Second, for those high priority QoS flows, network can configure a mapping between QoS flows and DRBs, i.e. the default DRB does not need to be used for the high priority QoS flow. 
Therefore, we think this trigger is not necessary.

For QoS flow remapping, we share the views from KT and Intel. The QoS flow rempping does not change the total buffer size. Furthermore, the remapping may only be applied to the new arrived data. The data of a QoS flow already delivered in the old DRB may not be necessarily moved to the new DRB.


	
	
	
	
	

	NTT DOCOMO
	No
	-
	No
	In general, as long as the flows are mapped on the same DRB, RAN only has to provide the same treatment to them. 

For default bearer, we agree with LGE that the BSR does not provide the details in BS, and then the additional trigger will not be meaningful. 

For QoS remapping, other BSR trigger can cover that. 




Summary:
For Question 1:
· Yes: 	3
· No: 		17
For Question 2:
· Option 1: 	 2
· Option 2:	 1
For Question 3:
· Yes: 	4
· No: 		16

Low latency (URLLC) services
NR is aimed to support some services with extremely low latency requirements, e.g. 1ms. 
In LTE, when the data arrives to a logical channel, if this logical channel has the same or lower priority than other logical channels which already have data available for transmission, or some data has already been buffered in this logical channel, a BSR will NOT be triggered. According to the LTE baseline, in NR, when some URLLC data arrives to a logical channel, if the logical channel does not have higher priority than any other logical channels which have data available for transmission or there are some data already buffered in the logical channel, the BSR will not be triggered.
There are several contributions proposed to have new BSR triggers for URLLC [8][10][13]. The motivations for new BSR triggers include that, for the extremely low latency services, the network should be aware of change of the amount of the URLLC data as soon as possible, so that the data can be scheduled timely.

Companies are invited to answer the following questions.
Q1: Do you think a new BSR trigger is needed in NR for services which require extremely low latency? Please clarify the reason for your answer in the comments column. 
Q2: If you think a new BSR trigger is needed, which option below do you think should be chosen for the new BSR trigger?
· Option 1: A regular BSR is triggered upon arrival of new data in some configured logical channel, irrespective of the priority of the logical channel and whether there are data already available in the logical channel. 
· Other options listed in section 3.4 (i.e. proposed in the last meeting). Please indicate your preferred solution.
	Companies are invited to provide views below for extremely low latency services

	Companies
	Answer for Q1 (Yes/No)
	Answer for Q2 (Option 1 or others)
	Comments

	Nokia
	No
	-
	Existing triggers are good enough. URLLC with low priority does not seem to be a viable scenario.

	LG
	No
	
	Typically, logical channel for URLLC would have higher priority than others, and hence, new trigger for URLLC is not necessary.

	ZTE
	No
	
	The URLLC data should be transmitted in grant-free or SPS resources. Even in grant-based delivery, the logical channel for URLLC should have higher priority, thus current trigger defined in LTE can be used.

	OPPO
	No
	
	URLLC data will be transmitted within higher priority logical channel.

	InterDigital
	No
	
	There is no need for a BSR trigger that is specific to the URLLC scenario. Existing triggers are sufficient. 

	Qualcomm
	No
	
	URLLC is most likely to be transported over the logical channel with the highest priority.  Its new data always triggers a BSR.  Therefore, no new BSR trigger is needed for URLLC.

	Fujitsu
	Yes
	Yes: Option 3
	(1) General comment: The fundamental problem is that timely information of UL data volume is not available in gNB and how to address this would be considered.
(2) Option 3 could also be applied to the case of duplication in such a way that the new URLLC data arrival causes the “gap” since UE does not expect to receive UL grant without BSR but there is URLLC data volume. In this case, BSR is better to be triggered.

	KT
	No
	
	A logical channel for URLLC would have higher priority than other logical channels and could be transmitted by SPS.

	Intel
	Yes
	Option#4
	What we think the issue with LTE is this condition “no BSR trigger when UL data becomes available in a LCH priority of which is equal to or lower than the LCH which already has data for transmission”.
For lower priority LCHs (e.g., eMBB), this is fine. However, LCH mapped to URLLC would have higher priority and when new UL data becomes available in this high priority LCH which already has data for transmission, no BSR is triggered. We think this needs to be addressed in NR.

Option#4: We think a separate BSR triggering timer (for either regular or periodic BSR) with shorter periodicity can be helpful to report new data volume in a periodic fashion rather than immediately.

	Lenovo
	No
	
	Existing trigger should be sufficient. As mentioned by other companies by configuring the logical channel priority appropriate, no new trigger is necessary. 

	CATT
	Yes
	Option 1
	The answer is dependent on whether URLLC/low-latency service always have highest priority.  If URLLC is always with highest priority, then current BSR trigger is sufficient. But we have no common understanding on it. So in case of URLLC is not with the highest priority, as discussed in Q1, its LCH could be configured as an exception to the legacy rule regarding BSR trigger conditional to other LCHs’ priorities. 


	Ericsson
	No
	
	With the LCP and higher granularity in logical channel groups, the existing triggers will accommodate URLLC with existing mechanisms.

	III
	No
	
	The UE initial phase could trigger information to reduce the latency of delay sensitive service such as URLLC. Considering the trigger base, multiple SR configurations is enough for URLLC traffic type. We do not think this new BSR trigger is necessary.

	Samsung 
	No
	
	The URLLC data will be treated with high priority and further SR with short periodicity would be helpful for handling this, given that we already agreed to have multiple SR configurations. 

	MTK
	No

	
	It is not clear whether BSR will work with URLLC because of the latency involved in request-grant-transmission process. Even if BSR has a role to play, the easiest thing would be set URLLC bearers to highest priority (so regular BSR will be triggered anyways). More discussion is needed before we decide any specific new BSR trigger to support URLLC.
In addition, we think BSR could be used to switch between grant-free and grant-based transmissions depending on the volume of URLLC data to be transmitted. Since the details of grant-free and grant-based transmissions are not fully understood yet, we should revisit this question once they have been discussed

	Xiaomi
	Yes
	Option 1
	Consider the case that there is only one DRB which serves URLLC service. When there is data in the buffer, then new data comes . In this case, it will not trigger BSR. But the gNB allocated UL grants are only enough for the old data. Then UE will not receive further grant. UE cannot directly send BSR due to periodic BSR timer expiring because there is no UL grant, so it has to send SR first. It is a huge waste of time. It is not suitable for URLLC service.

	ITL
	No
	
	SR and LCH which is configured for URLLC will be configured to support URLLC service. therefore, normative operation should be designed 

	Vivo
	No 
	
	URLLC service will have the high priority. 

	Huawei, HiSilicon
	Yes
	Option 1
	We agree with majorities that the DRB for URLLC should usually be configured with the highest priority, and grant free based mechanism should be used for URLLC. At the same time, we share the with MTK that even in the grant-free based transmission, BSR can be sent to the gNB, so that gNB can control whether to schedule grant-based resources to the UE.
The issue in current BSR mechanism is as some companies said, that if there is already some data available in the logical channel, new data arrival would not trigger BSR. In legacy, periodical BSR is used update the buffer status. However, periodic BSR timer is per-UE configured and could be long, so it may not be feasible to the URLLC service.

	NTT DOCOMO
	No
	-
	Agree with Nokia and LGE



Summary:
For Question 1:
· Yes: 	5
· No: 		15
For Question 2:
· Option 1: 	 3
· Option 3:	 1
· Option 4(?):    1

Other BSR triggers
In this section, some solutions which are not obviously based on new NR features will be listed for discussion. Companies can discuss the need of these new BSR triggers considering the difference between NR and LTE. 
Network requested BSR 
	Companies are invited to provide views on the proposal below:
Introduce NW requested BSR for NR.[2]


	Companies
	Whether this new trigger is needed?
(Yes/No)
	If needed, whether this trigger is for regular BSR (i.e. can trigger SR)? 
(Yes/No)
	Comments (considering the difference between NR and LTE)

	Nokia
	Yes
	Regular BSR only
	UE based triggers do not allow the network to obtain a snapshot of the UE buffers precisely when needed.

	LG
	No
	
	The network already has means to control the interval of Periodic BSR. If needed, shorter value can be introduced for periodicBSR-Timer.

	ZTE
	No
	
	The intention of NW-requested BSR is to reduce BSR overhead especially when the TBS is relatively small. However, we think the overhead can be solved by proper configuration of periodicBSR-Timer. In addition, it is not clear when the NW should request a BSR (based on what criteria?). 

	OPPO
	No 
	
	The periodicBSR-Timer can achieve the same result with some optimization.

	InterDigital
	No
	
	It is not clear what the scheduler is missing, which cannot be achieved using the currently existing UE-based reporting mechanisms. Current BSR triggers are sufficient.

	Qualcomm
	No
	
	We don’t think network triggered regular BSRs are necessary, because 1) UE is in a much better position than NW to know when BSR should be sent, and 2) existing periodic BSRs can serve the same purpose as network polled BSRs.  

	Fujitsu
	
	
	The details of this new trigger is unclear to us. At least the following questions would be clarified before discussion
(1) Is it aperiodic trigger? If yes, is it sent by MAC CE or NR-PDCCU? In addition, if it is based on a counter, is the counting based on per-byte or per UL grant?
(2) Is it periodic trigger? If yes, the difference from the current periodic BSR seems to be marginal.

	KT
	No
	
	Agree with LG and Interdigital.

	Intel
	No
	
	We already have BSR triggering mechanisms to handle it. This will unnecessarily force UE to consume the UL resources without the knowledge that UE indeed requires to send BSR or not.

	Lenovo
	No
	
	Appropriate setting of the BSR configurations/timers, e.g. periodic BSR,  are sufficient. 

	CATT
	No
	
	Network is not aware of UE’s UL data change before receiving a BSR. The scenario where NW needs to request a BSR reporting is not clear.

	Ericsson
	No
	
	A triggering function in UE (including the periodic BSR) is more efficient than a NW requested BSR mechanism. A requested BSR (unless sent very frequently) does not solve possible mismatch in actual buffer knowledge.

	III
	No
	
	The existing periodic BSR and periodicBSR-Timer are enough for track of the buffer status in the UE.

	Samsung
	No
	
	Any new BSR trigger shall be motivated by the strong use case. We wonder what use case this trigger would be beneficial for.

	MTK
	No
	
	There is no clear benefit from network requested BSR. Event triggered and timer triggered BSR has been sufficiently supported in LTE baseline and we cannot see the need to introduce network initiated BSR. 

	Xiaomi
	No
	
	We agree with the motivation in [2] that there will be mismatch of buffer status between UE and network which can not be well handled by periodic timer. But instead of letting network trigger the BSR, UE is more suitable for trigger the BSR without introducing additional signalling, e.g. based on whether the reported BSR minus the allocated resources is below a threshold. 

	ITL
	No
	
	We agree with Samsung. But if we can find any new motivation, we can re-discuss to introduce new BSR triggering for NR phase 2.

	Vivo
	No
	
	Agree with LG.

	Huawei, HiSilicon
	No
	
	Agree with LG.

	NTT DOCOMO
	Yes
	Regular BSR only
	Periodic BSR does not sufficient flexibility of BSR periodicity since semi-static configuration cannot track the dynamic changes of radio conditions. Thus, this new trigger can meet the demands of UL scheduler in combination of existing periodic BSR. Also, this new trigger could be generic enough to be utilized for other scenarios, e.g., scenario described in 3.2, 3.4.3 and 3.4.5.



Summary:
For Question “Whether this new trigger is needed”,
· Yes: 	2
· No: 		18
For Question “If needed, whether this trigger is for regular BSR (i.e. can trigger SR)”:
· Regular BSR only: 	 2

New trigger based on amount of reported volume and inflow of new data 
	Companies are invited to provide views on the proposal below:
[bookmark: _Toc478115917][bookmark: _Toc478116747][bookmark: _Toc478116916][bookmark: _Toc478132638][bookmark: _Toc478164890][bookmark: _Toc478164971][bookmark: _Toc478164988][bookmark: _Toc478165362][bookmark: _Toc478165408][bookmark: _Toc480814074][bookmark: _Toc481079837][bookmark: _Toc481742475][bookmark: _Toc481754737]Define a new BSR trigger which is related to the amount of reported data served by the gNB scheduler, and the inflow of new data to the UE buffer, i.e when the remaining data of the reported volume is less than the threshold, and the amount of new data (unreported_volume) is not zero, a BSR is triggered.[4][9]


	Companies
	Whether this new trigger is needed?
(Yes/No)
	If needed, whether this trigger is for regular BSR (i.e. can trigger SR)? 
(Yes/No)
	Comments (considering the difference between NR and LTE)

	Nokia
	No
	
	New/unscheduled data will naturally be reflected in periodic BSR / padding BSR and does not require a new trigger. If agreed, the new trigger would make congestion situations worse.

	LG
	No
	
	Periodic BSR is sufficient to report data volume of pending data. 

	ZTE
	No
	
	Periodic BSR is enough, and do not see clear gain for this new trigger.

	OPPO
	No 
	
	The existing periodic BSR works well for this case.

	InterDigital
	No
	
	New data not reported will be reflected in periodic BSR/padding BSR. The network may overprovision what it believes to be the last UL grant necessary for the UE to get empty buffers in order for it to obtain a padding BSR.

	Qualcomm
	Yes
	No
	This trigger can help gNB learn the new buffer status faster and avoid under serving.  The motivation is that if the NW is about to finish serving the previously reported data but there has been inflow of new data which does not trigger BSR per the existing rules (e.g. new data has the same priority), then a new BSR should be triggered to help NW avoid under serving. 

	Fujitsu
	
	
	(1) General comment: First of all, before going into solution selections, we would like to ask RAN2 to have better understanding of potential issues that companies found and if we need solutions to solve these issues.
(2) If we understand this proposal correctly, one of the purpose of this proposal is to avoid “UL deadlock” due to “mismatch” of UL data volume between UE and gNB. The periodic BSR may be useful but it may be redundant. In addition, periodic BSR is optional function, so UE may not be configured with periodic BSR. It may be good to consider to avoid the “UL deadlock” without relying on periodic BSR.

	KT
	No
	
	Periodic BSR is enough.

	Intel
	No
	
	We think such threshold mechanism is unnecessary for BSR triggers.

	Lenovo
	No
	
	Same view as other companies

	CATT
	No
	
	Same view with Nokia. In addition, with Option 1 in Q2, the frequency of BSR reporting of logical channels is under control.

	Ericsson
	Yes
	No
	Agree with Qualcomm.
In NR, it would be beneficial if a trigger of a BSR could be defined so that the buffer status update is timelier delivered, while not contributing to the transmission of redundant information when not needed. For instance, this allows for a longer value for the periodic BSR trigger.

Similar to the Periodic BSR, a BSR triggered by this event should not trigger an SR

	III
	No
	
	The existing periodic BSR and periodicBSR-Timer are enough for track of the buffer status in the UE.

	Samsung
	No
	
	As other companies already mentioned, the current LTE BSR triggers can handle this case. 

	MTK
	
	
	Methods in 3.4.2, 3.4.3, and 3.4.4 aims to send BSR earlier before all remaining data of reported volume are transmitted. However note that in LTE baseline, a padding BSR works well to update buffer status when the remaining volume of data reported in last BSR is all transmitted, i.e., padding BSR is triggered when there is room for the UL grant to carry BSR along with residual data. So the benefit of an even earlier BSR trigger over the legacy padding BSR needs to be investigated. And also, the difference among the three methods are not clearly clarified, so we think more discussion is needed before we adopt any of them as new BSR trigger.

	Xiaomi
	Partly yes
	Yes
	We agree that “the amount of new data (unreported_volume) is not zero” should be one condition. But we don’t  agree with the condition “the remaining data of the reported volume is less than the threshold”, it cannot accurately reflect the maintained buffer status in gNB which is calculated as “reported BSR – allocated UL grant sizes”, since the reported BSR value is a rough level of the buffer size according to the buffer size to BSR value mapping table. We prefer to use the condition “reported BSR – allocated UL grant sizes “ to keep consistency with the gNB calculation.

	ITL
	No
	
	We also think that periodic BSR would be sufficient.

	Vivo
	No 
	
	Periodic BSR is enough.

	Huawei, HiSilicon
	No
	
	The intention of this enhancement is to define an event-triggered BSR to update the buffer status. As there is already the periodical BSR for update of buffer status, more justification is needed for this new BSR trigger.

	NTT DOCOMO
	No
	
	Other trigger would be enough.



Summary:
For Question “Whether this new trigger is needed”,
· Yes/Partly yes: 	3
· No: 		17
For Question “If needed, whether this trigger is for regular BSR (i.e. can trigger SR)”:
· Yes: 	1
· No: 		2
New trigger based on the received UL grant 
	Companies are invited to provide views on the proposal below:
a UE should include a BSR in a MAC PDU if there has been new data since the last BSR and the received UL grant is larger than a threshold K1.[9]


	Companies
	Whether this new trigger is needed?
(Yes/No)
	If needed, whether this trigger is for regular BSR (i.e. can trigger SR)? 
(Yes/No)
	Comments (considering the difference between NR and LTE)

	Nokia
	No
	
	New/unscheduled data will naturally be reflected in periodic BSR / padding BSR and does not require a new trigger.

	LG
	No
	
	Periodic BSR is sufficient to report data volume of pending data. 

	ZTE
	No
	
	Periodic BSR is enough, and do not see clear gain for this new trigger.

	OPPO 
	No 
	
	The existing periodic BSR works well for this case.

	InterDigital
	No
	
	Current framework is sufficient, new/unscheduled data is reflected in periodic BSR / padding BSR and the gain for this additional trigger is unclear.

	Qualcomm
	Yes
	No
	The motivation behind this new trigger is that it is useful to inform gNB of the arrival of new data.  But unlike a regular BSR, we do not think this BSR need to trigger a SR.  Instead, it can be sent in an outgoing UL MAC PDU, as long as it does not significantly increase the overhead (i.e. hence the restriction that the size of the received UL grant is larger than a threshold).

	Fujitsu
	
	
	(1) General comment: First of all, before going into solution selections, we would like to ask RAN2 to have better understanding of potential issues that companies found and if we need solutions to solve these issues.
(2) If we understand this proposal correctly, one of the purpose of this proposal is to avoid “UL deadlock” due to “mismatch” of UL data volume between UE and gNB. The periodic BSR may be useful but it may be redundant. In addition, periodic BSR is optional function, so UE may not be configured with periodic BSR. It may be good to consider to avoid the “UL deadlock” without relying on periodic BSR.

	KT
	No
	
	Periodic BSR is enough

	Intel
	No
	
	We also think BSR timers would be good for updating the buffer at sufficiently short interval.

	Lenovo
	No
	
	Existing BSR reporting mechanism is sufficient

	CATT
	No
	
	Network can be aware of the UE’s latest buffer status via the periodic BSR and padding BSR. 

	Ericsson
	No
	
	With a larger grant, the UE will typically fill the TB or include a padding BSR. The NW should be able to track the UE buffer without any grant related trigger. With this trigger new prohibit mechanisms and UE behavior is needed and adds unnecessary complexity to existing mechanism.

	III
	No
	
	The existing periodic BSR and periodicBSR-Timer are enough for track of the buffer status in the UE.

	Samsung
	No
	
	As other companies already mentioned, the current LTE BSR triggers can handle this case. 

	MTK
	No
	
	Please see our answer in Section 3.4.2.

	Xiaomi
	Partly yes
	Yes
	We agree new data can be served as one condition. But we don't agree to use the condition " the received UL grant is larger than a threshold K1". It doesn't reflect the gap between reported BSR and received UL grants, which means it doesn't reflect the urgency of the problem in the gNB that how soon a mismatch of buffer size between UE  and gNB may cause problem. So we prefer to use the condition "reported BSR - allocated UL grant sizes " to keep consistency with the gNB calculation.

	ITL
	No
	
	We also think that periodic BSR would be sufficient.

	Vivo
	No
	
	Periodic BSR is enough.

	Huawei, HiSilicon
	No
	
	The intention of this enhancement is to define an event-triggered BSR to update the buffer status. As there is already the periodical BSR for update of buffer status, more justification is needed for this new BSR trigger.

	NTT DOCOMO
	No
	
	Other trigger would be enough.



Summary:
For Question “Whether this new trigger is needed”,
· Yes/Partly yes: 	2
· No: 		18
For Question “If needed, whether this trigger is for regular BSR (i.e. can trigger SR)”:
· Yes: 	1
· No: 		1

New trigger based on the amount of new data and remaining reported data 
	Companies are invited to provide views on the proposal below:
a UE should include a BSR in a MAC PDU if there has been new data since the last BSR and the amount of new data is K2 times more than what is reported in the last BSR.[9]


	Companies
	Whether this new trigger is needed?
(Yes/No)
	If needed, whether this trigger is for regular BSR (i.e. can trigger SR)? 
(Yes/No)
	Comments (considering the difference between NR and LTE)

	Nokia
	No
	
	New/unscheduled data will naturally be reflected in periodic BSR / padding BSR and does not require a new trigger. If agreed, the new trigger would make congestion situations worse.

	LG
	No
	
	Periodic BSR is sufficient to report data volume of pending data. 

	ZTE
	No
	
	Periodic BSR is enough, and do not see clear gain for this new trigger.

	OPPO
	No 
	
	The existing periodic BSR works well for this case.

	InterDigital
	No
	
	Current framework is sufficient, new/unscheduled data is reflected in periodic BSR / padding BSR and the gain for this additional trigger is unclear.

	Qualcomm
	Yes
	
	This new trigger can help gNB learn quickly when there is a significant change in a UE’s buffer status.  For example, in the last BSR a LCG has been reported to have only 100 bytes of data, but when new 1MB of data arrives in that LCG, gNB should be informed of this change as soon as possible.   But unlike a regular BSR, we do not think this BSR need to trigger a SR.  Instead, it is not sent until a UL grant becomes available and the amount of change is large enough.

	Fujitsu
	
	
	(1) General comment: First of all, before going into solution selections, we would like to ask RAN2 to have better understanding of potential issues that companies found and if we need solutions to solve these issues.
(2) If we understand this proposal correctly, one of the purpose of this proposal is to avoid “UL deadlock” due to “mismatch” of UL data volume between UE and gNB. The periodic BSR may be useful but it may be redundant. In addition, periodic BSR is optional function, so UE may not be configured with periodic BSR. It may be good to consider to avoid the “UL deadlock” without relying on periodic BSR.

	KT
	No
	
	Periodic BSR is enough

	Intel
	No
	
	Same reason as 3.4.3

	Lenovo
	No
	
	Existing BSR reporting mechanism is sufficient

	CATT
	No
	
	Network can be aware of the UE’s latest buffer status via the periodic BSR and padding BSR.

	Ericsson
	Yes
	No
	As stated in 3.4.2 a (single) new trigger would be beneficial. The actual triggering criteria should be discussed, i.e based on either 3.4.2 or 3.4.4.

	III
	No
	
	The existing periodic BSR and periodicBSR-Timer are enough for track of the buffer status in the UE.

	Samsung
	No
	
	As other companies already mentioned, the current LTE BSR triggers can handle this case. 

	MTK
	No
	
	Please see our answer in Section 3.4.2.

	Xiaomi
	Partly Yes
	Yes
	The use "the amount of new data is K2 times more than what is reported in the last BSR" cannot truly, we prefer to use the criterion: whether the reported BSR minus the allocated resources is below a threshold. Because the formula that K2 times more than what is reported in the last BSR

	ITL
	No
	
	We also think that periodic BSR would be sufficient.

	Vivo
	No
	
	It is not normal case.

	Huawei, HiSilicon
	No
	
	The intention of this enhancement is to define an event-triggered BSR to update the buffer status. As there is already the periodical BSR for update of buffer status, more justification is needed for this new BSR trigger.

	NTT DOCOMO
	No
	
	Other trigger would be enough.



Summary:
For Question “Whether this new trigger is needed”,
· Yes/Partly yes: 	3
· No: 		17
For Question “If needed, whether this trigger is for regular BSR (i.e. can trigger SR)”:
· Yes: 	1
· No: 		1

New trigger based on the amount of non-scheduled data 
	Companies are invited to provide views on the proposal below:
the UE triggers BSR if data exceeding a certain amount is not scheduled for a long time.[11]


	Companies
	Whether this new trigger is needed?
(Yes/No)
	If needed, whether this trigger is for regular BSR (i.e. can trigger SR)? 
(Yes/No)
	Comments (considering the difference between NR and LTE)

	Nokia
	No
	
	Would make congestion situations worse.

	LG
	Yes
	
	This new BSR trigger is to receive more reasonable amount of UL grant by waiting/delaying BSR trigger until more data becomes available rather than immediately triggering BSR only to report a small data volume. 
This new BSR trigger would be beneficial in terms of resource efficiency.

	ZTE
	No
	
	In case the buffer status is known by NW side, it does not make sense to remind NW the buffer status multiple times with extra BSR.
Periodic BSR is enough, and do not see clear gain for this new trigger.

	[bookmark: _Hlk484618514]OPPO
	No
	
	This may be caused by the network congestion, and a new BSR trigger does not help.

	InterDigital
	No
	
	Periodic BSR is sufficient for this. This seem to be an optimization of it, but the gain for this additional trigger is unclear. The network is already aware of the UE’s BS every configured period, so additional BSRs are not needed.

	Qualcomm
	No
	
	We do not think this new trigger is necessary because reTx BSR and periodic BSR can prevent this problem from happening.

	Fujitsu
	
	
	(1) General comment: First of all, before going into solution selections, we would like to ask RAN2 to have better understanding of potential issues that companies found and if we need solutions to solve these issues.
(2) If we understand this proposal correctly, one of the purpose of this proposal is to avoid “UL deadlock” due to “mismatch” of UL data volume between UE and gNB. The periodic BSR may be useful but it may be redundant. In addition, periodic BSR is optional function, so UE may not be configured with periodic BSR. It may be good to consider to avoid the “UL deadlock” without relying on periodic BSR.

	KT
	No
	
	It may have impacts on existing BSR trigger mechanism.

	Intel
	No
	
	Same reason as 3.4.3

	Lenovo
	No
	
	We think the proposal as such is not clear. If we follow the explanation by LG, then same behavior could be achieved by logicalChannelSR-ProhibitTimer. 

	CATT
	No
	
	Network can be aware of the UE’s latest buffer status via the periodic BSR and padding BSR, and we do not see the necessity to introduce new trigger. 

	Ericsson
	No
	
	Allocated grants typically match available shared transmission resources and this trigger would potentially only contribute to congestion. It is unclear how to set the “long time” timer value(s) for this trigger depending on the LCG priority and if existing triggers does not solve this already.

	III
	Not sure
	
	From the low latency of view, the under-scheduling case maybe occur in small data transmission.

	Samsung
	No
	
	As other companies already mentioned, the current LTE BSR triggers can handle this case. 

	MTK
	No
	
	We share the views of ZTE and Nokia.

	Xiaomi
	Partly Yes
	Yes
	We see the benefit of UE triggering the BSR if there is new data arriving and the buffer size is above a threshold, that is,  to let gNB know the buffer change. But we don’t see why UE still needs to wait for a specific period of time to trigger. gNB doesn’t know the change, it will never schedule the UE. So, it doesn’t make any sense. 

	ITL
	No
	
	We also think that current LTE BSR triggerings would be sufficient.

	Vivo
	No 
	
	The Congestion issue should be solved by CP procedure.

	Huawei, HiSilicon
	No
	
	We prefer to use LTE BSR triggers as baseline.

	NTT DOCOMO
	No
	
	Other trigger would be enough.



Summary:
For Question “Whether this new trigger is needed”,
· Yes/Partly yes: 	2
· No: 					17
· Not sure:			1
For Question “If needed, whether this trigger is for regular BSR (i.e. can trigger SR)”:
· Yes: 	1

New trigger based on change of the amount of data available for transmission
	Companies are invited to provide views on the proposal below:
BSR should be triggered when the amount of UL data available for the transmission is changed (e.g. new data arrival or discard) for a same logical channel.[12]


	Companies
	Whether this new trigger is needed?
(Yes/No)
	If needed, whether this trigger is for regular BSR (i.e. can trigger SR)? 
(Yes/No)
	Comments (considering the difference between NR and LTE)

	Nokia
	No
	
	New/unscheduled data will naturally be reflected in periodic BSR / padding BSR and does not require a new trigger. If agreed, the new trigger would make congestion situations worse.

	LG
	No
	
	Periodic BSR is sufficient to report data volume of pending data. 

	ZTE
	No
	
	Do not see clear usage and gain for this new trigger.

	OPPO
	No 
	
	The existing periodic BSR works well for this case.

	InterDigital
	No
	
	Current framework is sufficient, new/unscheduled data is reflected in periodic BSR / padding BSR and the gain for this additional trigger is unclear

	Qualcomm
	No
	
	We think it is useful to inform gNB of arrival of new data, but that should not trigger BSR without any restriction, because otherwise it may result in high overhead from sending unnecessary BSRs too often.  We do not think it is critical to trigger a BSR when data is discarded.

	Fujitsu
	Yes
	
	(1) General comment: First of all, before going into solution selections, we would like to ask RAN2 to have better understanding of potential issues that companies found and if we need solutions to solve these issues.
(2) One of the purpose of this proposal is to avoid “UL deadlock” due to “mismatch” of UL data volume between UE and gNB. The periodic BSR may be useful but it may be redundant. In addition, periodic BSR is optional function, so UE may not be configured with periodic BSR. It may be good to consider to avoid the “UL deadlock” without relying on periodic BSR.

	KT
	No
	
	Periodic BSR is enough

	Intel
	No
	
	We do not see clear benefits.

	Lenovo
	Yes/No
	
	We see some benefit in indicating a significant change of data becoming available for transmission for the case of a bearer reconfiguration, e.g. split bearer to MCG bearer. Due to preprocessing some significant amount of data could be still pending for (re)transmission and after the ‘leg removal’ would be subject to PDCP retransmission (i.e. data recovery procedure) via the other ‘leg’. However we would limit this new BSR trigger to certain specific cases such as certain bearer reconfiguration.    

	CATT
	No
	
	Network can be aware of the UE’s latest buffer status via the periodic BSR and padding BSR.

	Ericsson
	No
	
	Allocated grants typically match available shared transmission resources and this trigger would potentially only contribute to congestion. It is unclear also how to set or define the buffer status change criteria.  

	III
	No
	
	The existing BSR trigger is sufficient to handle excessive allocation of the UL grant.

	Samsung
	No
	
	As other companies already mentioned, the current LTE BSR triggers can handle this case. 

	MTK
	No
	
	An additional concern is that a logical channel with frequently arriving small data will trigger unnecessary BSR.

	Xiaomi
	Partially Yes
	Yes
	We  agree that arriving of new data can serve as a trigger for BSR which is useful for URLLC service.
But for PDCP SDU discard, this is not time urgent can be reflected in periodic BSR.

	ITL
	No
	
	We agree with CATT.

	Vivo
	No 
	
	It is not a new case in NR, we do not find the issue in LTE.

	Huawei, HiSilicon
	No
	
	The intention of this enhancement is to define an event-triggered BSR to update the buffer status. As there is already the periodical BSR for update of buffer status, more justification is needed for this new BSR trigger.

	NTT DOCOMO
	No
	
	Other trigger would be enough.



Summary:
For Question “Whether this new trigger is needed”,
· Yes/Partly yes: 	2
· No: 		17
· Yes/No: 1
For Question “If needed, whether this trigger is for regular BSR (i.e. can trigger SR)”:
· Yes: 	1
· No: 		1


4 Email Discussion Results
Summary
In 3.1, regarding packet duplication, there is a clear majority thinking that no new BSR trigger is needed when packet duplication is activated/deactivated. Some companies think that data arrival in the logical channel for duplication should be treated as regular data, and existing BSR triggers can handle this case. Some companies think that the gNB based on implementation can be timely aware of the buffer status of the logical channel for duplication.

In 3.2, regarding QoS flow, there is a clear majority thinking that no new BSR trigger is needed when data of a new QoS flow arrives in the default DRB or non-default DRB. Some companies think that the MAC layer should not know the QoS flow information of the data. Some companies think that the new trigger may not help the data transmission of the new QoS flow, because the network cannot give a UL grant targeting to the new QoS flow, and the UE can only use a UL grant according to LCP.

In 3.3, regarding low latency (URLLC) services, a clear majority thinks that no new BSR trigger is needed when the new data of URLLC services arrives to a logical channel. Some companies think that the logical channel used for URLLC should be configured with the highest priority. Some companies think that URLLC data should be transmitted based on grant-free mechanism but not relying on BSR.

In 3.4.1, a clear majority thinks that network requested BSR is not needed. Some companies think that the buffer status can be updated based on periodic BSRs, and the network can control the interval of the periodic BSRs.

In 3.4.2, a clear majority thinks that no new BSR trigger is needed when the remaining data of the reported volume is less than the threshold, and the amount of new data (unreported_volume) is not zero. Some companies think that existing periodic BSRs suffice to update the buffer status.

In 3.4.3, a clear majority thinks that no new BSR trigger is needed if there has been new data since the last BSR and the received UL grant is larger than a threshold K1. Some companies think that existing periodic BSR and/or padding BSR are sufficient to update the buffer status.

In 3.4.4, a clear majority thinks that no new BSR trigger is needed if there has been new data since the last BSR and the amount of new data is K2 times more than what is reported in the last BSR. Some companies think that the existing periodic BSR is sufficient to update the buffer status.

In 3.4.5, a clear majority thinks that no new BSR trigger is needed if data exceeding a certain amount is not scheduled for a long time. Some companies think that existing LTE BSR triggers are sufficient.

In 3.4.6, a clear majority thinks that no new BSR trigger is needed when the amount of UL data available for the transmission is changed (e.g. new data arrival or discard) for a same logical channel. Some companies think that the existing periodic BSR is sufficient to update the buffer status.

According to the inputs from companies, there are several different solutions proposed to enhance the buffer status update mechanism, which is mostly based on the periodic BSR.

Recommendations
RAN2 is requested to agree the following proposals:
Proposal 1: No new BSR trigger is needed when packet duplication is activated/deactivated.
Proposal 2: No new BSR trigger is needed when data of a new QoS flow arrives in the default DRB or non-default DRB.
Proposal 3: No new BSR trigger is needed upon arrival of the new URLLC data to a logical channel.
Proposal 4: Network requested BSR is not needed.
Proposal 5: No new BSR trigger is needed for the case when the remaining data of the reported volume is less than the threshold, and the amount of new data (unreported_volume) is not zero.
Proposal 6: No new BSR trigger is needed for the case that there has been new data since the last BSR and the received UL grant is larger than a threshold K1.
Proposal 7: No new BSR trigger is needed for the case that there has been new data since the last BSR and the amount of new data is K2 times more than what is reported in the last BSR.
Proposal 8: No new BSR trigger is needed for the case that the data exceeding a certain amount is not scheduled for a long time.
Proposal 9: No new BSR trigger is needed for the case when the amount of UL data available for the transmission is changed (e.g. new data arrival or discard) for a logical channel.
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