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SR
With respect to Scheduling request, the following contributions (and related proposals) were submitted to RAN2#97.
[1]	R2-1701723, Enhancements of SR/BSR in NR, Intel Corporation
Observation 1 Due to the variety of services (eMBB, URLLC etc.) supported by NR, it is beneficial for the eNB scheduler to know the priority of the SR which allows the gNB to prioritize UL resources among the UEs.
Observation 2 SR with more information on traffic characteristic/services is beneficial for better UL scheduling at the network.
Observation 3 SR enhancement is dependent on the design of uplink control information (UCI) format by RAN1.
Proposal 1.	RAN2 should get feedback from RAN1 on the amount of bits available for conveying priorities and/or other traffic/service characteristics in SR.
[2]	R2-1700838, Uplink Dynamic Scheduling in NR, Ericsson
Proposal: Study solutions where SR carry additional bits to provide more information such as logical channel (group) requesting resources, (and)or the amount of the data associated to that logical channel (group).
[3]	R2-1700960, Discussion on scheduling enhancement, Guangdong OPPO Mobile Telecom.
Proposal 1	RAN2 should study enhancing the SR as multi-bits SR for sending more scheduling related information, and it’s up to RAN1 how to design the new SR format(s).
Proposal 2	It’s proposed that the SR could be UE specific with configurable size to indicate more information, e.g., the service type, buffer size, etc.
[4]	R2-1701207, UL Scheduling Enhancement in NR, Huawei, HiSilicon
Proposal 3: SR enhancements need to be studied in NR. Potential methods might be:
additional information with SR to assist fast UL grant scheduling in NR
SR per UE with shorter period length may be configured for fast scheduling of critical services;
[5]	R2-1701448, Discussion on SR and BSR in NR, ASUSTEK COMPUTER (SHANGHAI)
Proposal 1:	In NR, SR can carry additional information related to numerology/TTI duration, e.g. for logical channels with pending data.
[6]	R2-1701536, SR enhancement for NR, LG Electronics Inc.
Proposal 2. SR enhancement is considered in New RAT SI for early detection of priority of data in the UE.
[7]	R2-1701619, Multiple numerology considerations for SR, Samsung R&D Institute UK
Proposal 1:	SR enhancements for multiple numerology should be considered after careful analysis. If SR enhancements are found to be required to support multiple numerologies, then RAN2 based solutions can be considered.
Proposal 2:	The RAN2-based solutions should consider various ways of supporting early indication of numerology and UL grant size requirement.
Function in LTE
In LTE the function of the SR is for the UE to indicate that it needs an uplink grant because it has data to transmit but no uplink grant. The SR is a single bit indication triggered in MAC and transmitted on PUCCH. The UE must be configured with an SR configuration to transmit the SR. If the UE has no UL resources allocated to it in which it could send an SR,it will in turn send the SR using a random access procedure.
Function in NR
So far no company has questioned the LTE functionality of providing the gNB with information that the UE needs an uplink grant. Several companies propose that additional information is provided to the gNBsuch as:
-	Traffic characteristics[1][3]
-	Logical channel/logical channel group [2][6]
-	Amount of data available [2][3][7]
-	Information related to numerology/TTI duration[5]
-	Priority of data[1]
Should RAN2 agree that the LTE SR procedure is insufficient for NR use-cases, indicating additional information on top of the availability of data in the UE will be studied. RAN2 will inform RAN1 of its findings as they would be useful information for RAN1 when designing the PUCCH, or any other channel carrying the SR.
Companies are invited to comment on the function of the Scheduling Request in NR taking the submitted contributions into account. Aspects to consider could be:
-	Whether the function of the NR SR is different than the function of the LTE SR
-	Whether such difference requires the SR to contain more than one bit
-	Why this difference in functionality is beneficial
-	Why the existing SR functionality in LTE is sufficient
	Company
	Comment

	Samsung
	LTE SR is taken as baseline for NR SR design. To efficiently support multiple services such as eMBB/URLLC/eMTC, it could be beneficial if a UE is allowed to have multiple SR configurations (for instance, having different SR periodicity per service) depending on the services that the UE is using.However, such multiple SR configurations – if introduced – would still use single-bit indication. 
Nevertheless this should only be considered if it is shown that the LTE baseline does not perform adequately in NR scenarios. Recent RAN1 decisions (such as that to support grant-free,SPS-like, PUSCH transmissions) should also be studied to seewhether they offer viable alternative, before any further changes to the baseline can be agreed.

	Ericsson
	We have not seen any great need for NR SR to be very different than LTE SR. That said, additional bits with more detailed information (e.g. to indicate presence of SRB data vs DRB data) are clearly beneficial when provided to the gNB at a very early stage. This comes with a cost which should be understood and evaluated against the gain. Perhaps as a first step we could:
- decide whether a multi-bit SR is required (e.g. to bring a big benefit or to fulfil some requirement or use case)
- send an LS to RAN1 asking about the feasibility of a multi-bit SR from an L1 perspective.
We assume that if we have a one-bit SR in NR, the functionality would be very similar as in LTE.

	MediaTek
	We tend to agree with Samsung that further study is needed before enhancements to LTE SR baseline can be agreed.

	LG
	We see it would be beneficial to carry more detailed informationvia SR, e.g., to indicate the logical channel or group of logical channels of which data is available. It would be achieved by configuring different SR resources for different logical channel or different group of logical channels, which would limit the potential impact to RAN2.
Note that RAN1 is under discussion of multi-bit SR and the intention of multi-bit SR is to carry buffer size information via SR. Thus, multi-bit SR seems not able to indicate the logical channel or group of logical channels of which data is available.

	Nokia
	Instead of trying to increase the overhead, it would be more efficient to discuss the conditions which triggers the one bit SR to be used. With LCG configurations, unattended data blocking, the network already has the means to block low priority traffic so having more bits do not seem useful.
Regarding the support of multiple SR configurations, in CA, all SRs are considered equal and the same principle should apply here. However, for the support of multiple numerologies, because LCP depends on the numerology, it would make sense to reflect the restriction into the SR triggering.

	OPPO
	We think from RAN2 perspective, we see the benefits, for example, besides the benefits mentioned by previous companies, UE is able to indicate which kind of numerology is preferred with multi-bits SR. How to design SR, e.g., PUCCH formats, is up to RAN1.
Of course, we also agree that it should be studied the necessity of multi-bits SR considering the cost and gain.

	vivo
	We also agree that LTE SR can be the baseline. If RAN1 agree to introduce multi-bit SR, the additional bits definitely can serve for other purposes.


	BlackBerry
	A multi bit SR (e.g. indicating the amount of buffered data) would be useful to reduce the UL latency over the LTE baseline and should be considered depending on RAN1 progress on feasibility. 
However, once RAN1 concludes on the feasibility and the capacity of multi-bit SR (i.e. how many additional bits if any can be transmitted on an SR resource), RAN2 should decide how the additional capacity in SR should be used (i.e. to send BSR or BSR with LCG/numerology and with what granularity etc).

	III
	Despite the fact that a multi-bit scheduling request would come at a higher cost, URLLC services ensure 1ms latency for user plane and 10 ms latency for control plane. The SR sent on the PUCCH consists of multi-bit of information, indicating SRB data and DRB data. We think that gNB needs to know such requirement for efficient scheduling as soon as possible, such as URLLC traffic.

	Xiaomi
	We believe that at least SR can be enhanced to indicate the amount of data available for transmission, which gives gNB the opportunity to allocate enough UL resource in one shot, thereby reducing the data transmission delay. This is very important for low latency case.
But we agree with SAMSUNG that different time-frequency resource can also be used for this purpose. It does not has to be multiple SR bits.

	ZTE
	We think the SR in LTE can be considered as baseline. 
In addition, since it has been agreed that there can be a mapping between logical channel and numerology/TTI, it would be nice for the NW to know in which numerology/TTI the UE should be scheduled, based on the SR received. Otherwise, some extra delay may be introduced due to the mismatch between the numerology/TTI that the logical channel required and the numerology/TTI scheduled. So, we think it would be beneficial to include more information in the SR. However, whether it is possible to include more information in SR should be determined by RAN1.

	ITRI
	Due to the different requirements of different services, such as eMBB and URLLC, it could be beneficial if gNB may give an adequate and appropriate response to NR SR. So we think SR with additional information is worth to explore. The cost and gain need more discussion, and ask RAN1 the feasibility of a multi-bit SR. 

	CATT
	The function of NR SR should be based on LTE SR, but some enhancement could be considered in order to provide means to address high priority services (e.g. URLLC). However, SR improvements should also be considered together with other improvements discussed in RAN1 e.g. grant-free transmissions.

	Qualcomm
	a.      We believe SR is still a useful function to have for dynamic scheduling in NR, at least for some applications.  
b.      As scheduling will become more complex in NR (e.g. due to multiple numerologies) and there are performance benefits from shorter scheduling delays, we agree with the argument that expanding SR with more information could help gNB schedule UEs faster and more efficiently.
c.     In mmW systems, an enhanced SR could also be used to indicate new beam after a beam failure, which has been suggested in RAN1.

	Intel
	SR is required for dynamic scheduling scheme to request for UL resources. 
We see 2 aspects of SR in NR can be different to LTE: 1) It needs to provide the priority of the indication (e.g. highest LCG) so that the eNB can decide on how fast to respond to the request. 2) Improve on the latency in terms of providing more information (e.g. buffer status on the highest LCG), instead of a 2-step procedure where SR only request for UL grant for BSR and BSR provides info for more UL grant for more UL data info.
The benefit of 1) is that it will allow the eNB scheduler to prioritise on the UL scheduling, and 2) is to reduce latency for some services with high priority.
However, we also think we should get input from RAN1 on how many bits in SR are feasible for NR and design the SR accordingly.

	Huawei, HiSilicon
	The benefit of enhancing SR with more bits (more capacity) should be evaluated by RAN1 together with the design of UL control channel and the analysis of the associated overhead.
Given the fact that not all logical channels are to be mapped to the same numerologies, Numerology or logical channel dependent SR operation may be studied in RAN2.

	NTT DOCOMO
	We think that LTE SR mechanism can be a baseline. On the other hand, one of the potential issues is that eNB cannot be aware of which service triggers SR. eNB should provide UL grant anyway since UE may have high priority service while UE actually have very low priority data. 

	Lenovo&Motorola M
	We think legacy SR can be considered as baseline. 
In addition, we see it would be beneficial using multi-bit SR, e.g. to indicate available data related information to assist gNB scheduling for URLLC service. So gNB can fastly schedule the UL data transmission based on the multi-bit SR without legacy BSR report.



Rapporteur’s conclusion:
Many companies think a multi-bit SR would be beneficial but also recognize that RAN1 decides the feasibility of a multi-bit SR. Some companies do not think multi-bit SR will bring much benefit.
Several of the companies supporting multi-bit SR suggest to ask RAN1 for feasibility of a multi-bit SR. Other supporters of multi-bit SR are happy to leave the decision to RAN1 altogether. Should a multi-bit SR be feasible there are many proposals on what to signal with extra bits. There is no clear consensus but a common direction among some companies is to use the multi-bit SR to show presence of high-priority data, but the exact solutions differ. Several companies suggest to stick with single-bit SR and use LTE SR as baseline and several companies think we should not forget other proposed solutions e.g. grant-free access to keep the latency short.
[bookmark: _Toc478042295]Send LS to RAN1, on the topic of standardization of multi-bit SR.
[bookmark: _Toc478042296]If RAN1 agrees to standardize multi-bit SR then RAN2 should consider using it to indicate presence of high-priority data in the UE.
[bookmark: _GoBack]Latency and periodicity of the SR in LTE
In LTE the periodicity of the SR periodicity can be {1, 2, 5, 10, 20, 40, 80} ms. After the transmission of the SR the UE will monitor PDCCH and upon reception of an UL grant the UL-SCH transmission follows 4 subframes later. The SR periodicity is a main contributor to the overall latency from data arrival to the UL-SCH transmission, unless it is kept very short. There is a trade-off between SR periodicities and the capacity. With a short SR periodicity in the system, fewer UEs can be configured with SR compared to longer SR periodicities which allows more UEs to be configured with SR.
Latency and periodicity of the SR in NR
Some companies [4][6][7] have stressed the importance of short latency in NR to support services like URLLC which of course impacts the design of the SR. The design of the SR in a multi-numerology/TTI duration configuration also influences the latency.
Companies are invited to comment on the latency and periodicity of Scheduling Request in NR taking the submitted contributions into account. Aspects to consider could be:
-	Whether any major design changes related to SR latency and periodicity compared to LTE are necessary.
-	What is the impact from the NR latency requirements
-	What is the impact from a multi numerology/TTI duration configuration
-	What is the impact from other functions designed to reduce latency, e.g. grant-free transmissions and SPS
	Company
	Comment

	Samsung
	RAN1 has already agreed to support shorter periodicities for SR transmission. We do not see any additional RAN2-originated requirements being needed on this topic.
As mentioned earlier, other functions designed to reduce latency, e.g. grant-free SPS-like PUSCH transmissions and SPS, should be considered to complement/enhance the LTE SR procedure before any changes to the LTE SR procedure itself can be considered.

	Ericsson
	In LTE the SR periodicity can be configured with the “minimum time” of 1 ms. There is no reason to be worse than that, so the minimum SR periodicity in NR should be at least 1 ms. 
To allow for logical channels requiring a very low latency, multiple SR configurations where each LCH can be mapped to a specific SR configuration should be explored. That way a UE can be configured with SR configurations with multiple periodicities.
On the other hand, multiple SR configurations are expensive and alternative solutions to minimise latency (e.g. SPS/grant-free access) should also be investigated which could result in that the use of dynamic scheduling is not necessary for low latency use cases.

	MediaTek
	We think that different usage scenarios (URLLC and eMBB) should be configured with different SR resources.

	LG
	RAN1 already decided to support shorter SR periodicity, e.g., slot.
In RAN2, we have an intention to allow frequent SR resource allocation for URLLC while not allowing frequent SR resources for all use cases. For this, different SR resources for different logical channel can be considered, e.g., frequent SR resource is configured to logical channels for URLLC while infrequent SR resource is configured to logical channels for eMBB.


	Nokia
	Agree with Samsung.

	III
	In URLLC case, the logical channel may convey URLLC traffic to put into min-slot. UE can consider that multiple SR configurations within 1ms duration. In order to meet URLLC requirement, the gNB should provider high priority for URLLC traffic. We agree with Ericsson that UE can be configured with SR configurations with multiple periodicities.

	OPPO
	We see the intention for shorter SR periodicity as it also discussed in RAN1, however, as mentioned by rapporteur, we should consider the trade-off between SR periodicity and capacity, since not all use cases need very short SR periodicity, e.g., eMBB. Besides, with supporting SPS-like transmission agreed in last RAN2 meeting, we need to figure out do we need to support very short SR periodicity for use cases like low latency required services, or is SPS-like transmission enough to support such kind of use cases?
The specification should support shorter SR periodicity, how to trade-off the SR periodicity and capacity is more like the implementation issue.

	vivo
	From our perspective, the shorter SR period agreed by RAN1 is already enough for various NR scenarios.

	BlackBerry
	The smallest periodicity of SR should be agreed in RAN1 as Samsung indicated. It seems periodicity smaller than a subframe is feasible (since TTI in NR will also be smaller than a 1ms subframe, this makes sense).
One alternative to reducing the periodicity of SR to very small durations is of course to allow grant free transmissions in UL. However, these options are not mutually exclusive. 

	Xiaomi
	We agree with Ericsson that minimum of 1ms periodicity is enough. 
As we stated in previous section, SR needs to be enhanced for low latency case. But we don't see the necessity to introduce multiple SR configuration with different periodicities for different LCH. One SR periodicity is enough. 

	ZTE
	We think it would be good to clarify first that whether the SR will be required for the URLLC services, or only the grant-free transmission can satisfythe URLLC. If the SR similar mechanism is also required for URLLC, we think it may beuseful to configure a separate SR resource with short period (the shortest period should be determined by RAN1)for the URLLC services specifically (e.g. Two SR can be configured to one UE, and one for the URLLC and one for other services).

	ITRI
	Enhanced SR is necessary for LCHs requiring very low latency. But multiple SR configurations with multiple periodicities are costly, we think different SR resourcesseem to be more appropriate for latency-stringent LCHs, 

	CATT
	1/ Due to strict latency requirement (i.e. URLLC) supported in NR and shorten TTI duration introduced in NR, NR should support shorter SR periodicity than LTE. 
2/ SR procedure can be skipped in case grant-free or SPS transmission is configured. 

	Qualcomm
	We agree that periodicity of SR directly affects scheduling latency.  Therefore, for a numerologies/TTI, its range of configurable periods of SRs should be aligned with its TTI and latency requirement.   

	Intel
	Based on the RAN1 agreement in RAN1#AH1 NR “Time interval between SR resources configured for a UE can be smaller than a slot”. We also think no additional study is required for SR periodicity. If multi-bit SR is supported, the SR (including the periodicity) can be configured per UE meeting the stringent QoS requirement.

	Huawei, HiSilicon
	The design of SR resources and periodicities should be left to RAN1. RAN2 can look into the configuring of different SR periodicities per logical channel group or numerologies. 

	NTT DOCOMO
	Short SR periodicity would be beneficial for very latency sensitive services. But, we think that it would be good to know the traffic pattern and characteristic of such services if we aim to optimise for that. 

	Lenovo&Motorola M
	Shorter SR periodicity already agreed by RAN1, which is beneficial to support URLLC. In addition, to speed up the URLLC transmission, enhanced SR is necessary. E.g. differentiated SR for URLLC and eMBB.



Rapporteur’s conclusion:
Many companies think a shorter SR periodicity would be beneficial for low latency services. Many companies have pointed out that RAN1 has agreed on shorter periodicities compared to LTE. Some companies think it might be beneficial to configure the UE with more SRs which could be mapped to logical channels of different priority or numerologies.
[bookmark: _Toc478042297]A UE can be configured with multiple SR configurations. Each SR configuration can be mapped to a set of logical channels.
Other comments related to SR
	Company
	Comment

	MediaTek
	An additional consideration would be the need to support redundant transmissions. RAN2 has agreed to support packet duplication at PDCP layer, but also left open the question of redundancy at lower layers.


	LG
	Frequent SR resource allocation may inevitably lead to waste of more SR resources. We may need to study how to reduce the waste of SR resources even in case of frequentSR resource configuration.

	Xiaomi
	We should also consider the case for inactive state, where SR resources may be beneficial for inactive state data transmission. RAN should be able to allocate SR resources when UE initiates the data transmission.


BSR
With respect to Buffer Status Reporting, the following contributions (and related proposals) were submitted to RAN2#97.
[8]	R2-1701723, Enhancements of SR/BSR in NR, Intel Corporation
Observation 4 New BSR formats are required to support a selective number of LCGs to be reported in a BSR.
Observation 5 Higher number of LCGs than supported in LTE can be defined for supporting finer granularity of priorities of data in BSR.
Proposal 2.	Flexible and efficient BSR formats enabling reporting of larger number of types/priorities of data will be supported in NR. FFS how the type/priority of data is differentiated (e.g., based on LCID, LCG or other criteria). FFS exact number of types/priorities to be supported.
[9]	R2-1700838, Uplink Dynamic Scheduling in NR, Ericsson
Study solutions using grant-free resources for BSRs, and/or sending BSR upon the arrival of new data regardless of the logical channel.
[10] R2-1700960, Discussion on scheduling enhancement, Guangdong OPPO Mobile Telecom.
Proposal 3	The BSR trigger conditions in current LTE MAC specification could be reused in NR to trigger the BSR report, RAN 2 should study whether more trigger conditions are needed or not.
Proposal 4	In NR, the BSR report is not mandatory, it could be configured in some cases that the BSR report is disabled for latency and overhead consideration.
Proposal 5	RAN 2 should study in which cases the “grant-free” BSR is needed if multi-bits SR is supported.
[11] R2-1701207, UL Scheduling Enhancement in NR, Huawei, HiSilicon
Proposal 4: In order to reduce the occurrence of buffer information mismatch between UE and gNB, timely BSR triggering mechanism should be considered in NR.
Proposal 5: BSR per UE with additional information should be considered to indicate prioritized buffer status (e.g. to indicate prioritized BSR with prioritized numerology/LCH).
Proposal 6: Accurate BSR should be reported to decrease the following probability of segmentation or resources waste.
[12] R2-1701448, Discussion on SR and BSR in NR, ASUSTEK COMPUTER (SHANGHAI)
Proposal 2:	In NR, BSR can carry additional information related to numerology/TTI duration.
[13] R2-1701535, BSR enhancement for NR, LG Electronics Inc.
Proposal 1. In NR, BSR enhancement is studied to support scheduling with finer granularity, e.g., scheduling per logical channel or per QoS.
Proposal 2. In NR, BSR enhancement is studied to enable scheduling without tight coordination between eNB and gNB, e.g., reporting PDCP data amount separately.
[14] R2-1701619, Multiple numerology considerations for SR, Samsung R&D Institute UK
Proposal 3:	This study should identify ways of early indication to gNB of the UE buffer status (e.g. the numerologies, QoS, amount of data in UE buffers) and their advantages and disadvantages.
[15] R2-1701993, UL Scheduling Issues for Latency Reduction in NR, Samsung Electronics
Proposal 1: RAN2 should investigate a method of reducing the latency caused by BSR to make the UL scheduling procedure in LTE faster.
Function in LTE
The function of the BSR in LTE is for the UE to report the amount of available data in the UE to the eNB. The eNB can then use this information to set size of the UL grant. Logical channels are grouped together in logical channel groups. A BSR is triggered if data becomes available in an LCG and all other LCGs have no data, or if data belonging to a logical channel with a higher priority than all other LCGs becomes available, or if there is room in the MAC PDU to send a BSR instead of padding. There are also two timers which upon expiry trigger BSR. A BSR contains information on the amount of data available per logical channel group. The BSR is carried as a MAC CE in a MAC PDU.
Function in NR
No company has so far proposed a vastly different functionality compared to LTE, hence one can assume LTE as some form of baseline. Nevertheless, some proposals for changes have been received and below is an attempt to group them.
Granularity of the buffer status
-	More LCGs than in LTE [8]
-	Include prioritized buffer status [11]
-	Report buffer status per LCH [13]
-	Report buffer status per QoS [13]
Configurability of the BSR
-	Selective number of LCGs [8]
-	Possibility to turn off BSR for some logical channels [10]
-	Report PDCP data amount separately [13]
Latency improvements
-	Transmit BSR on grant-free resources [9][10]
-	Early indication of UE buffer status [14]
-	Improve the latency of the procedure [15]
Triggering
-	Trigger BSR based on arrival of data from any logical channel [9]
Like the SR, also the design of the BSR is impacted by the multi-numerology/TTI duration configuration supported in NR [12].
Companies are invited to comment on the function of the Buffer Status Report in NR taking the submitted contributions into account. Aspects to consider could be:
-	Whether any difference in granularity of the buffer status is needed and what the impact of such difference would be.
-	Whether any difference with respect to the configurability of the BSR is needed and what the impact of such difference would be.
-	Whether any latency improvements are needed and what the impact of such improvements would be.
-	Whether any difference to the triggering of BSR is needed and what the impact would be.
-	What is the impact from a multi numerology/TTI duration configuration
-	Why the existing BSR functionality in LTE is sufficient
	Company
	Comment

	Samsung
	We propose to take LTE as baseline, both in terms of the number of LCGs (4) and the size of the buffer status report (6 bits per LCG). In terms of multi-numerology configuration, by grouping LCs with the same numerology into the same LCG we should be able to meet the requirements without changes to the baseline. Enhancements can be discussed if it is proved that the baseline does not meet all NR Phase-I requirements.

	Ericsson
	We think an improved version of the LTE buffer status reporting procedure would be the foundation in NR. 
More specifically we are interested in investigating buffer status per logical channel, increased granularity of the buffer status, and revisiting the BSR triggers. We think the use of logical channel groups is mostly beneficial in use cases with many logical channels in use. Logical channel groups also increase complexity when deciding which channels can be reported in the same group.
As NR will span a wider range of bit rates than LTE we think an increased granularity of the buffer status can be beneficial. Finally, it might be good to take a closer look at the BSR triggers with the intention to trigger BSRs (and SRs) in a correct and accurate manner.

	MediaTek
	Agree with the analysis that LTE baseline should be assumed. However more LCGs may be needed with NR. As Samsung comments, since logical channels can be mapped to specific numerologies, no numerology specific enhancement for BSR appears to be warranted.

	LG
	We would suggest to discuss support of finer granularity of BSR. For this purpose, Buffer Status per logical channel can be discussed while increasing the number of LCGs may not be anoptimal solution.
In addition, for easier scheduling coordination between eNB/gNB orbetween CU/DU, we are interested in separate buffer size reporting for PDCP and RLC in order to avoid over-scheduling.

	Nokia
	In general, we see the LTE baseline as good baseline: it is flexible enough to handle NR uses cases.
Two difference we see are:
1. when a new QoS flow ID arrives on the default bearer: without changing the LTE baseline, there is no way to inform the scheduler of the arrival of such data when other data (from another QoS flow ID) is already sitting in the buffer.
2. to avoid requesting data too early, it should be possible to only trigger a BSR beyond a given threshold of buffered data.

	III
	We agree with most the observation above and more number of LCGs may be defined to provide the finer granularity of the data priorities based on difference QoS requirements.

	OPPO
	For BSR with more granularity, we are thinking what’s the main motivation behind this, since in LTE the reason to report buffer status per logical channel group is to save the BSR signalling overhead. If we enable BSR for each logical channel, the overhead could be large while the gain is not so obvious. Besides, the LCP could prioritize the usage of granted resources for the high priority logical channel.
Also, regarding the grant-free BSR, if multi-bits SR were supported, actually, multi-bits SR act as some part rule of BSR, we think in this case, we may need to consider is it necessary to support grant-free BSR?

	vivo
	Basically, we can accept LTE BSR as a baseline solution, however, additional enhancements would inevitably be necessary to meet the NR requirements, e.g. BSR trigger enhancement for further eliminating the mismatching of buffer state between UE and gNB, etc.

	BlackBerry
	We agree that improvements in triggering conditions and/or granularity may be beneficial as mentioned above.

	Xiaomi
	We prefer to stick to the LCG concept in LTE but with more LCGs to have more fine granularity. 
One problem related to the BSR report is that the subsequent arrival of data in the same LCH will not trigger the BSR. In some cases, it may lead to frequent LCH stop, and UE has to send SR for requesting UL resources. Periodic BSR report may alleviate the problem in some cases, but it introduces more overhead, and some times it doesn't help.  

	ZTE
	We also think the LCG based BSR defined in LTE should be considered as baseline, and the maximumnumber of LCG can be extended.

	ITRI
	Agree to take LTE as baseline. However, it may be beneficial to enhance the BSR triggering process based on arrival of data from any logical channel for latency-stringent LCHs.

	CATT
	1) For the BSR granularity, we think BSR based on LCG is enough. Considering the simultaneously activated traffic of one UEs is limited, four LCGs may be enough.
2) For the configurability enhancement, our analysis is as below:
-	Selective number of LCGs [8]
It is unnecessary since we think four LCG is enough. Its overhead is acceptable for NR.
-	Possibility to turn off BSR for some logical channels [10]
In case a logical channel (e.g. carrying URLLC service) is configured to use grant-free resources, it can be excluded from the BSR calculation.
-	Report PDCP data amount separately [13]
We don’t see much benefit for it.
3) For the latency aspect, we think enhancement should be considered along with other features also improving latency, e.g. grant-free transmissions.
4) We think LTE BSR triggers are baseline for NR.
5) The impact of numerology/TTI duration is that we need to discuss whether there is restriction on the numerology/TTI for BSR MAC CE transmission.
We think the existing BSR functionality in LTE should be baseline except for the enhancement that the gNB should be able to determine which numerology/TTI should be allocated to the UE in the UL grant based on the BSR. One way not impacting the spec is to enforce the RBs in one LCG should be mapped to the same numerology/TTI duration.

	Qualcomm
	a.      We’d recommend to increase the granularity of buffer status to per logical channel. If that’s not possible, at least the number of logical channel groups should be increased.
b.      We’d also recommend to include additional types of status information in BSR.  These new types of status information would depend on the application type or QoS requirements of a logic channel.  
c.      We agree that there may be a need to extend or modify the baseline triggering conditions for reporting, for better scheduling performance.  
d.      If the aforementioned changes are to be made, we need to re-define the structure of BSR. 


	Intel
	Since services associated with a particular numerology/TTI duration could also have different QoS requirements, an improvement in the LTE baseline BSR, for example, more levels of data priorities in BSR (increase LCG or use LC), BS granularity (per UE or per LCG or per LC) and BSR trigger conditions (to reduce the mismatch between UE and gNB) can be investigated.

	Huawei, HiSilicon
	LTE BSR framework can be taken as baseline, with some potential enhancements for the support of multiple numerologies. For example,
· Numerology dependent LCG;
· Sending BSR MAC CE on a proper numerology; and
· timely BSR triggering for a service/LCG/numerology.

	NTT DOCOMO
	We think that LTE BSR mechanism can be a baseline but some enhancement would be beneficial, e.g., BSR is triggered by gNB to help UL scheduling. 

	Lenovo&Motorola M
	Basically, LTE BSR should be assumed as baseline. For small granularity for BSR, such as per logical channel, we need to carefully analyze the necessity and benefits. Otherwise, it will result in unjustified overhead. Generally, it is reasonable to maintain the BSR per LCG. If necessary, we can expand the number of LCG since NR supports more services.



Rapporteur’s conclusion:
No company proposes a radically different framework to BSR and several companies mention that LTE BSR should be baseline. Several companies propose to increase the granularity, examples include
-	Increasing the number of bits for the BS field (6 bits in LTE)
-	Reporting buffer status per logical channel (and hence possibly removing the need for logical channel groups)
-	Increasing the number of logical channel groups (4 groups in LTE)
-	Revisiting BSR triggers (e.g. to avoid mismatch between UE and gNB)
One argument for increasing the granularity is to better support logical channels with different numerologies and providing the gNB with information on which numerology to grant resources. However, it is also argued that logical channels can be grouped by numerology which can be done using the LTE framework. The rapporteur thinks that even though we can use the LTE framework as a baseline, the addition of mixed numerologies is a new component and RAN2 should ensure that the gNB gets adequate information from BSR such that it can select on which numerology to grant resources.
[bookmark: _Toc478042298]The existing LTE BSR framework is used as baseline for NR BSR framework.
Additional questions related to numerologies and granularity should be discussed.
[bookmark: _Toc478042299]The NR BSR framework shall provide the gNB with information such that it can select on which numerology to grant resources.
[bookmark: _Toc478042300]RAN2 to discuss whether to increase the granularity and if so how. Examples to increase granularity include increasing the number of bits in the BS field, increasing the number of LCGs, reporting BSR per logical channel, and revisiting BSR triggers to avoid mismatch between UE and gNB.
Other comments related to BSR
	Company
	Comment

	LG
	In addition to BSR, it would be beneficial to indicate logicalchannel in UL grant in order to allocate UL resource only for a specific logical channel. UL grant per logical channel would provide scheduling flexibility by considering service type and data amount in combination with BSR per logical channel.

	
	

	
	


Conclusion
Proposal 1	Send LS to RAN1, on the topic of standardization of multi-bit SR.
Proposal 2	If RAN1 agrees to standardize multi-bit SR then RAN2 should consider using it to indicate presence of high-priority data in the UE.
Proposal 3	A UE can be configured with multiple SR configurations. Each SR configuration can be mapped to a set of logical channels.
Proposal 4	The existing LTE BSR framework is used as baseline for NR BSR framework. Additional questions related to numerologies and granularity should be discussed.
Proposal 5	The NR BSR framework shall provide the gNB with information such that it can select on which numerology to grant resources.
Proposal 6	RAN2 to discuss whether to increase the granularity and if so how. Examples to increase granularity include increasing the number of bits in the BS field, increasing the number of LCGs, reporting BSR per logical channel, and revisiting BSR triggers to avoid mismatch between UE and gNB.
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