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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This document summarizes the following email discussion:
[99bis#39][NR UP/MAC] – BSR open issues - vivo
-	Identify critical remaining open issues to be addressed for the December freeze (1 week for this)
-	Outcome: Set of proposals to address the issues and a potential TP
-	Deadline: Thursday 2017-11-09 
Based on the guideline of email discussion, we would like to set two phases for the BSR open issues discussion.
Phase1: Summarize the proposals to address the identified issues after identifying critical remaining open issues. The deadline is Wednesday 2017-11-01(Pacific Time).
Phase2: Give a potential TP after phase1, the deadline is Thursday 2017-11-09(Pacific Time).
2. Discussion
2.1. Background
At RAN2#99bis meeting, RAN2 has made the following agreements.
Agreements:
1. For short BSR 5 bits BS is used 
2. For Long BSR 8 bits BS is used.  
3. Variable-size BSR MAC CE with a bitmap indicating the reported LCGs.  One byte bitmap is used and buffer Size of indicated-only LCG (s) is provided increasing LCG order.  LCGs with no data in the buffer before LCP do not have to be reported.  
4. As a baseline, short BSR is reported when a single LCG has data available.   
5. Truncated BSR can use the short BSR or long BSR format.  The truncated short BSR is used when only 2 byte of padding are available and truncated long BSR is used when more than 2 bytes of padding are available.    
6. For truncated BSR the LCGs are selected based highest order of priority
7. 4 LCID(s) are used to indicate short BSR, long BSR, short truncated BSR, and long truncated BSR

For NR, in 3GPP TS 38.321 v100, two sections mainly describe BSR function: i.e., section 5.4.5 and section 6.1.3.They are also shown in the Annex section. We will discuss the critical issues based on both NR MAC specification and LTE MAC specification.
2.2. Open issues on the BSR procedure
· Type of Padding BSR 
There is an editor’s note for the NR Padding BSR procedure.
	For Padding BSR:
Editor's note: Depending on the detailed format for BSR (e.g. long, short, truncated) the text would be added above.



RAN2 has also agreed that Variable-size BSR MAC CE with a bitmap indicating the reported LCGs.  One byte bitmap is used and buffer size of indicated-only LCG (s) is provided increasing LCG order.  LCGs with no data in the buffer before LCP do not have to be reported. However, RAN2 did not discuss whether the flexible long BSR without BS field(i.e.,flexible long BSR with only bitmap field) is supported in case of no any data available in all LCGs in padding BSR procedure, the format is shown as the below figure1, i.e., only bitmap field without BS field. The length of flexible long BSR without BS field is also one byte whichis same as short BSRif the flexible long BSR without BS field is supported. we should also discuss which type BSR is used for padding BSR in case of no any data in all LCGs, i.e., the flexible long BSR without BS field or the short BSR.



Figure1:The flexible long BSR without BS field

Open issue 1: Which type of BSR is used for padding BSR in case of no any data in all LCGs, i.e., the flexible long BSR without BS field or the short BSR?

Companies are invited to give your answer and comments for the open issue 1 in below Table 2.2-1.
Table 2.2-1: Discussion for the open issue 1
	Companies
	Answer (i.e. short BSR or the flexible long BSR without BS field) 
	Comments

	LG
	Padding bits.
	If there is no remaining UL data, all BSR shall be cancelled, even a Padding BSR. And, padding bits will be contained.

	Lenovo/MotM
	Padding bits
	We have the same understanding as LG.

	OPPO
	Neither should be reported
	We are wondering why the padding BSR should be reported if no any data in all LCGs?

	vivo
	short BSR
	Same as LTE.

	ZTE
	Short BSR
	We don’t see much difference since it is padding anyway. To simplify the solution, we propose to use short BSR or leave it to UE’s implementation.

	Nokia
	Short BSR
	Same as LTE. 

"Flexible long BSR without BS field" is equivalent to introducing yet another BSR format → not preferred.

Also we do not understand why a padding BSR needs to be cancelled. The absence of information and an information indicating that no LCG has data buffered are two different things and why should we deviate from the LTE baseline?

	MediaTek
	Both are acceptable
	We think both short BSR and flexible long BSR format could indicate the situation without data available in any LCG. For flexible long BSR format, all bits in the bitmap is zero and thus no BS field should be attached; and for short BSR format, BSR indicate any LCG with BS size 0. We do not have strong preference and think both are acceptable.

	Fujitsu
	No BSR
	Just padding would provide the gNB with sufficient information for UL scheduling.

	Huawei, HiSilicon
	Short BSR
	Short BSR is sufficient to indicate the gNB that there is no data for transmission.

	KT
	Padding bits
	

	Ericsson
	Short BSR.
	We believe this case has been addressed based on the current agreements i.e., 
Use short BSR when 2 bytes of padding
Otherwise, use truncated long BSR.
This is also the same as in LTE.

	Intel
	Up to UE implementation
	We think that the padding bits should not be interpreted as BSR with no pending UL data. If a UE decides to report zero BSR in the padding bits, it can be left to UE implementation for the BSR format because both formats are acceptable.

	CMCC
	Short BSR
	Same as LTE.
“If the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader, and all LCHs have no data to transmit, report Short BSR.”

	Samsung
	Short BSR
	In this scenario, we also understand that Short BSR (not padding) is sent in LTEfor eNB scheduling, and the principle can be applied to NR as well. Additional format (e.g. bitmap only) seems unnecessary.

	NTT DOCOMO
	Short BSR
	We would like to avoid various UE behaviours and it would be simple to align with LTE. 

	ETRI
	Short BSR
	Same as LTE.

	CATT
	Flexible long BSR without BS field
	Yes it should be definitely possible to use the flexible long BSR without BS field for padding and periodic BSR when there is no data in buffer. Note this is not really a new format since the number of BS fields is variable anyways, including zero. The bitmap field equals zero in that case which is easy to check with just one byte read at the receiver. Note that this does not contradict agreement #5 on padding BSR since the BSR discussed here is not truncated. 

	Xiaomi
	short BSR or UE implementation
	padding or short BSR basically have no difference. We prefer to follow LTE principle or leave it to UE implementation.

	HTC
	short BSR or long BSR
	As in LTE short BSR or long BSR could be reported depending on the number of available padding bits.  

	Qualcomm
	Short BSR
	We think either short or long BSR would work but have a slight preference for short BSR.  
We do not agree with the view that padding BSR is enough if there is no data, because that would mean all padding bits without padding BSR always means UE has no more data.  This behavior is not supported in the specification.

	ITL
	Short BSR
	Using the flexible long BSR format is effective at indicating there is no data in all LCGs, but it would be better to keep the LTE baseline.



Based on LTE Padding BSR procedure which is highlighted in yellow in the below table, the long BSR reporting is allowed when only a single LCG has data available in case that the number of padding bits is equal to or larger than the size of the longBSR plus its subheader.And in last RAN2 meeting,we agreed that as a baseline, short BSR is reported when a single LCG has data available. Considering thatas a baseline, short BSR is reported when a single LCG has data available. Hence, the open issue is whether the long BSR reporting is allowed when only a single LCG has data available in case that the number of padding bits is equal to or larger than the size of the longBSR plus its subheader.
TS 36.321LTE Padding BSR procedure
	
For Padding BSR:
-	if the number of padding bits is equal to or larger than the size of the Short BSR plus its subheader but smaller than the size of the Long BSR plus its subheader:
-	if more than one LCG has data available for transmission in the TTI where the BSR is transmitted: report Truncated BSR of the LCG with the highest priority logical channel with data available for transmission;
-	else report Short BSR.
-	else if the number of padding bits is equal to or larger than the size of the Long BSR plus its subheader, report Long BSR.



Summary for open issue1: Which type of BSR is used for padding BSR in case of no any data in all LCGs, i.e., the flexible long BSR without BS field or the short BSR?
There are below options and the number of supporting companies.
Option A: short BSR    14
Option B: long BSR without BS field    2    
Option C: UE implementation    2
Option D: Padding bits   5
The majority would like to support short BSR. Considering short BSR is same as LTE, we propose that the short BSR is used for padding BSR in case of no any data in all LCGs.
Proposal 1: The short BSR is used for padding BSR in case of no any data in all LCGs.


Open issue 2:Is the long BSR reporting allowed when only a single LCG has data available in case that the number of padding bits is equal to or larger than the size of the long BSR plus its subheader.

Companies are invited to give your answer and comments for the open issue 2 in below Table 2.2-2.

Table 2.2-2: Discussion for the open issue 2
	Companies
	Answer (i.e.yes or not) 
	Comments

	LG
	Yes
	Short BSR indicates BS by using only 5 bits. If the UL grant allows, indicating BS by using 8 bits is beneficial.

	Lenovo/MotM
	Yes
	gNB may benefit from finer granularity

	OPPO
	Yes
	We think long BSR, short truncated BSR and long truncated BSR can be reported in the padding, depending on the padding bits and the BSR plus its subheader, also the number of LCG with data available.

	vivo
	No 
	The Short BSR is reported, same as the regular BSR reporting.

	ZTE
	Yes
	The short BSR is designed for low throughput specifically, thus we preferLong BSR which can provide more accurate information to NW. 

	Nokia
	Yes
	

	MediaTek
	Yes
	BSR should report BS information as precise as possible so as to provide more information for gNB scheduling. So, if there is enough padding bits for long BSR format (i.e. 1-byte subheader and 2-byte BSR MAC CE), we should use long BSR format even if only single LCG is with data available. In other words, when only one LCG has data available and at least 3-byte padding bits is available, UE could decide to use short or long BSR format depending on whether the buffer data size exceeds the range that 5 bits can represent. If yes, use long BSR format; otherwise, use short BSR format.   

	Fujitsu
	Yes
	Same as LTE from the procedural perspective.

	Huawei, HiSilicon
	Yes
	

	KT
	Yes
	

	Ericsson
	-
	The way the question is formulated gives the impression that the UE has a choice to arbitrarily select BSR format. We believe this is incorrect.

We think the UE shall report Long BSR if the number of padding bits allows for it. It is same as in LTE.

	Intel
	Yes
	We agree the long flexible BSR provides more granularity in the BS size.

	CMCC
	Yes 
	Same as LTE.

	Samsung
	Yes
	We think 5-bit BS provides too coarse granularity, and 8-bit BS should be allowed for the scenario.

	NTT DOCOMO
	Yes
	

	ETRI
	Yes
	UE can report more detailed BS information by using Long BSR. 

	CATT
	Yes
	Since the long BSR reporting provides more accurate BS info. And again, this case is padding without truncation so it does not contradict agreement #5.

	Xiaomi
	Not just allowed by specified to use long BSR
	We agreed for regular BSR that "As a baseline, short BSR is reported when a single LCG has data available." That is because short BSR consumes 1 less byte. The case is different for padding BSR. Here we have enough bits to report long BSR. Since long BSR has 8 bits BS which provides a finer granularity, it comes for free. Thereby we prefer to specify to use long BSR for this case.

	HTC
	Yes
	For padding BSR, it is beneficial to have long BSR or long truncated BSR to report single LCG as 8 bits BS provides better granularity.

	Qualcomm
	Yes
	If there are enough padding bits, using long BSR can provide more accurate information to NW.

	ITL
	Yes
	Using the long BSR format is helpful to provide more accurate BS information to network than the short BSR format.



Summary for open issue2: Is the long BSR reporting allowed when only a single LCG has data available in case that the number of padding bits is equal to or larger than the size of the long BSR plus its subheader.
There are below options and the number of supporting companies.
Option A: Yes （long BSR）   20
Option B: No    1
The majority would like to support long BSR. We propose that the long BSR reporting is used when only a single LCG has data available in case that the number of padding bits is equal to or larger than the size of the long BSR plus its subheader.
Proposal 2: The long BSR reporting is used when only a single LCG has data available in case that the number of padding bits is equal to or larger than the size of the long BSR plus its subheader

· starting or restarting of periodicBSR-Timer
In TS 36.321describes LTE starting or restarting of periodicBSR-Timer as follows:
	
-	if the MAC entity has UL resources allocated for new transmission for this TTI:
-	instruct the Multiplexing and Assembly procedure to generate the BSR MAC control element(s);
-	start or restart periodicBSR-Timer except when all the generated BSRs are Truncated BSRs;
-	start or restart retxBSR-Timer.




For NR, TS38.321 v1.0.0 captures periodicBSR-Timer related procedure with additional editor note as follows:
	3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);
3>	start or restart periodicBSR-Timer;
Editor's note: additional condition to not (re)start the periodic timer in LTE (i.e. truncated BSR) is not captured, and RAN2 should discuss detailed further.




Based on LTE starting or restarting of periodicBSR-Timer which is highlighted in yellow, the truncated BSR will not start or restart the periodicBSR-Timer.The open issue3 is whether in somecondition(s)the periodic timeris not (re)started, e.g the truncated BSR will not start or restart the periodicBSR-Timerlike LTE.

Open issue 3: In some condition(s), is the periodicBSR-Timer not started or restarted, e.g., the truncated BSR will not start or restart the periodicBSR-Timer like LTE?

Companies are invited to give your answer and comments for the open issue 3 in below Table 2.2-3.
Table 2.2-3: Discussion for the open issue 3
	Companies
	Answer (i.e. yes or no) 
	Comments

	LG
	Yes
	

	Lenovo/MotM
	Yes
	No motivation seen to deviate from LTE principles. 

	OPPO
	Yes
	The truncated BSR should include both 1 byte truncated BSR and long truncated BSR.

	vivo
	Yes 
	The truncated BSR will not start or restart the periodicBSR-Timer, same as LTE.

	ZTE
	Yes
	The same as LTE

	Nokia
	Yes
	LTE Baseline is appropriate since the truncated BSR only conveys partial information.

	MediaTek
	Yes
	We don’t see strong reason to deviate from LTE behaviour. Just follow LTE baseline that periodic BSR is not started or restarted in case of all the generated BSRs are Truncated BSR.

	Fujitsu
	Yes
	Same as LTE- the Truncated BSR would not provide the gNB with sufficient information, which was the background of the LTE behaviour.

	Huawei, HiSilicon
	Yes
	

	KT
	Yes
	

	Ericsson
	Yes
	We stick with the LTE rules. We don’t see the benefits to change the LTE behaviours. Same as in LTE, the truncated BSR will not start/restart the periodicBSR timer.

	Intel
	Yes
	Same as LTE

	CMCC 
	Yes 
	

	Samsung
	Yes
	

	NTT DOCOMO
	Yes
	

	ETRI
	Yes
	Same as LTE.

	CATT
	Yes
	The LTE rules for the periodicBSR-Timer can be re-used in NR.

	Xiaomi
	Yes
	Truncated BSR provides un-complete info of BS, it shouldn't restart the periodic BSR timer, but rather let the timer timeout to trigger complete version of BSR.

	HTC
	Yes
	

	Qualcomm
	Yes
	As in LTE

	ITL
	Yes
	Same as LTE. But like OPPO’s opinion, the truncated BSR should include both 1 byte truncated BSR and long truncated BSR. 



Summary for open issue3: In some condition(s), is the periodicBSR-Timer not started or restarted, e.g., the truncated BSR will not start or restart the periodicBSR-Timer like LTE?
There are below options and the number of supporting companies.
Option A: Yes (the truncated BSR will not start or restart the periodicBSR-Timer)   21
Option B: No    0  
All agree that it is kept same as LTE, we propose that the truncated BSR will not start or restart the periodicBSR-Timer.
Proposal 3: The truncated BSR will not start or restart the periodicBSR-Timer.

· BSR cancellation
TS 36.321 describes LTE BSR cancellation part as follows:
	
All triggered BSRs shall be cancelled in case the UL grant(s) in this TTI can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader.

All triggered BSRs shall be cancelled when a BSR is included in a MAC PDU for transmission.




At RAN2#99 meeting, RAN2 had agreed that the flexiblelong BSR format would be supported. The number of LCGs to report is decided before the PDU is constructed.BS information is the BS status after LCP.   BS of 0 for some LCG can be reported.In our understanding,the agreement implies thatthe UE try to avoid the additional round LCP after the first round LCP due to the flexible long BSR or the complicated interaction between MAC layer and high layer (RLC and PDCP layer). However, LTE cancellationmechanism highlighted in yellow seems to still ask the UE to have multiple rounds LCP or the complicated interaction between MAC layer and high layer (RLC and PDCP layer).Hence, here comes the open issue4.

Open issue 4:Does the LTE BSR cancellation mechanisms need to be improved for NR, e.g., leave the highlight part of LTE BSR cancellation as the UE implementation?

Companies are invited to give your answer and comments forthe open issue 4 in below Table 2.2-4.
Table 2.2-4: Discussion for the open issue 4
	Companies
	Answer (i.e. yes or no) 
	Comments

	LG
	No
	The yellow text is to cancel BSR when all remaining UL data is included in the MAC PDU but not sufficient to include the BSR MAC CE. It is not good to include BSR instead of data even when UL grant is sufficient to include all data.

	Lenovo/MotM
	Yes
	From an implementation perspective BSR cancellation is similar to the determination of BSR MAC CE size (number of LCG(s) to report). Since it was agreed to simplify UE implementation by determining number of reported LCG(s) before LCP, same principle should be also followed for the BSR cancellation case. 

	OPPO
	No
	LTE conditions can be reused.
1. UL grant(s) in this TTI can accommodate all pending data available for transmission but is not sufficient to additionally accommodate the BSR MAC control element plus its subheader
a BSR is included in a MAC PDU for transmission

	vivo
	Yes 
	We agree with Lenovo’s comments and We prefer to leave the highlight part of LTE BSR cancellation as the UE implementation. It is simple for the UE implementation. 

	ZTE
	No 
	It would be nice to align the behavior in both LTE and NR.

	Nokia
	-
	We are open to relax UE requirements to be consistent with past discussions on the need to decrease processing complexity to support high bit rates.

	MediaTek
	No ( NR should not adopt the  BSR cancellation in LTE)
	We agree that BSR cancelling mechanism may cause additional round of LCP, and thus increase latency for MAC PDU processing. In addition, the highlighted BSR cancelling mechanism is an optimization for infrequent case that UL grants size X has DATA<=X<DATA+BSR size, where BSR size in NR is 2 bytes for 1-byte truncated BSR. 

So, we don't see the need to support BSR cancelling mechanism for the infrequent case. For simplicity, NR should not support the BSR cancellation mechanism in NR.

	Fujitsj
	No
	The LTE conditions would be kept to clarify the UE behaviour from the BSR cancellation perspective.

	Huawei, HiSilicon
	No
	Placing(BSR) MAC CE at the end of the UL MAC PDU is already a solution agreed to handle UE processing issue. It will not add much processing load to reuse this LTE mechanism.

	KT
	No
	LTE conditions might be kept.

	Ericsson
	No
	The way the question is phrased makes a yes/no answer difficult. 
The BSR cancellation mechanisms need no improvements, but they need to be specified properly. Therefore, the highlighted part of TS 36.321 shall be incorporated in TS 38.321. Without this text, the UE may include a BSR instead of the last bytes of the data which is not a good behaviour.

	Intel
	Yes
	We prefer to leave the highlight part to UE implementation, at least for the case that the MAC entity is requested to transmit multiple MAC PDUs in a TTI.

	CMCC
	NO
	BSR cancellation mechanismin LTE is OK. However, from UE implementation perspective, continuing BSR reporting can avoid triggering SR procedure or RA in some cases.

	Samsung
	No
	We have to be careful on the consequence to leave it to UE implementation. With the LTE behaviour, unnecessary segmentation is avoided e.g. for VoIP over SPS which we cannot simply ignore the case? In addition, to leave implementation means that the performance might be degraded compared to LTE.

	NTT DOCOMO
	No
	

	ETRI
	No
	We prefer to follow the LTE procedure in order to avoid complexity.

	CATT
	No
	We don’t think pre-determining the size of the flexible BSR MAC CE before the LCP contradicts the possibility to remove it if all pending data can be sent without it. Hence, as in LTE, if LCP has the option to fit all pending data by removing the BSR, it would do so and cancel the BSR accordingly. In general we think the LTE BSR cancellation rules should be re-used in NR.

	Xiaomi
	No
	Pre-determining the number of LCGs to report and determining it on the fly have much difference in complexity. However, the highlighted text is only a pre-determined rule, i.e. a rule to override the rule of priority handling among MAC CEs and logical channel data. UE can determine whether to include BSR before the LCP by comparing the total buffer size with the UL grant, so there is no complexity foreseen.

	HTC
	No
	The highlight text is still applicable to NR.   

	Qualcomm
	Yes
	We prefer to leave BSR cancellation to UE implementation, for the following reasons.  Enforcing BSR cancellation as in LTE means that multiple rounds of LCP may have to be performed in some cases, because UE can’t know for sure if BSR would be canceled before LCP. Going through multiple rounds of LCP can pose a serious challenge for building MAC PDUs in NR, as NRs has much higher data rates than LTE. This was the exact reason why the companies agreed that the number of LCGs to report in a long BSR is before LCP. We therefore argue the companies to apply this consensus to BSR cancellation as well.  Lastly, as Mediatek explained, BSR cancellation is an infrequent case. Relaxing it will not have adverse impact on link throughput.

	ITL
	Yes
	Same view as Lenovo, Vivo, Intel, and Qualcomm. It is up to the UE implementation. 



Summary for open issue4: Does the LTE BSR cancellation mechanisms need to be improved for NR, e.g., leave the highlight part of LTE BSR cancellation as the UE implementation?
There are below options and the number of supporting companies.
Option A: Yes   5
Option B: No (reuse LTE)  15    
Option C: open to discuss     1
The majority would like to keep it same as LTE. We propose that LTE BSR cancellation part in TS 36.321 is reused for NR BSR cancellation.
Proposal 4: LTE BSR cancellation part in TS 36.321 is reused for NR BSR cancellation.

· Multiple BSRs in one TTI
In LTE specification,theMAC entity shall transmit at most one Regular/Periodic BSR in a TTI. If the MAC entity is requested to transmit multiple MAC PDUs in a TTI, it may include a padding BSR in any of the MAC PDUs, which do not contain a Regular/Periodic BSR.
	
The MAC entity shall transmit at most one Regular/Periodic BSR in a TTI. If the MAC entity is requested to transmit multiple MAC PDUs in a TTI, it may include a padding BSR in any of the MAC PDUs which do not contain a Regular/Periodic BSR.



Based on the LTE specification, there are two open issues, i.e., 5 and 6.

Open issue 5: For NR, shall the MAC entity transmit at most one Regular/Periodic BSR in one TTI in which the UE will transmit multiple MAC PDUs? 

Companies are invited to give your answer and comments forthe open issue 5 in below Table 2.2-5.
Table 2.2-5: Discussion for the open issue 5
	Companies
	Answer (i.e. yes or no) 
	Comments

	LG
	Yes
	

	Lenovo/MotM
	Yes
	We think that the scenario is rather that if the MAC entity receives multiple UL grants within the same TTI/NR-UNIT and performs LCP for multiple TBs simultaneously, there should be at most one Regular/Periodic BSRmultiplexed into the corresponding TB(s); those TBs might be transmitted though in different TTI/NR-UNIT. Since we support different TTIs and also different relative timings (e.g. between PDCCH and PUSCH) the issue is a bit different compared to LTE.

	OPPO
	Yes
	Same as LTE

	vivo
	Yes 
	Same as LTE.

	ZTE
	Yes
	Same as LTE.

	Nokia
	Yes
	No reason to deviate from the LTE baseline.

	MediaTek
	Yes
	We don't see any requirement to change LTE baseline.

	Huawei, HiSilicon
	Yes
	

	KT
	Yes
	Same as LTE.

	Ericsson
	Yes
	We stick with the LTE rules. In this case, the MAC Entity transmits at most one Regular/Periodic BSR. It is left to UE implementation to choose in which MAC PDU to transmit the Regular/Periodic BSR 

	Intel
	Yes
	

	CMCC
	Yes 
	Same as LTE.

	Samsung
	Yes
	Same as in LTE.

	NTT DOCOMO
	Yes
	

	ETRI
	Yes
	Same as LTE.

	CATT
	Yes
	We see no reason to change the legacy rule here.

	Xiaomi
	Yes
	

	HTC
	Yes
	Same as LTE

	Qualcomm
	Yes
	As in LTE

	ITL
	Yes
	Same as LTE



Summary for open issue5: For NR, shall the MAC entity transmit at most one Regular/Periodic BSR in one TTI in which the UE will transmit multiple MAC PDUs?
There are below options and the number of supporting companies.
Option A: Yes(reuse LTE)    20
Option B: No    0
All agree that it is kept same as LTE, we propose that for NR, the MAC entity shall transmit at most one Regular/Periodic BSR in one TTI in which the UE will transmit multiple MAC PDUs.
Proposal 5: For NR The MAC entity shall transmit at most one Regular/Periodic BSR in one TTI in which the UE will transmit multiple MAC PDUs.

Open issue 6: For NR, can the MAC entity include a padding BSR in any of the MAC PDUs, which do not contain a Regular/Periodic BSR?

Companies are invited to give your answer and comments forthe open issue 6 in below Table 2.2-6.

Table 2.2-6: Discussion for the open issue 6
	Companies
	Answer (i.e. yes or no) 
	Comments

	LG
	Yes
	

	Lenovo/MotM
	Yes
	

	OPPO
	Yes
	

	vivo
	Yes 
	Same as LTE.

	ZTE
	Yes
	Same as LTE.

	Nokia
	Yes
	No reason to deviate from the LTE baseline.

	MediaTek
	Yes
	To report BS information as early as possible to the gNB, a padding BSR should be able to be included in any of the MAC PDUs, i.e. regardless of the LCP restriction of the UL grant.

	Fujitsu
	Yes
	Same as LTE

	Huawei, HiSilicon
	Yes
	

	KT
	Yes
	

	Ericsson
	Yes
	We stick with the LTE rules. 

	Intel
	Up to UE implementation
	In case of padding BSR, we think whether to include it should be up to UE implementation, at least for the case that the MAC entity is requested to transmit multiple MAC PDUs in a TTI.

It should be noted that transmitting padding BSR does not necessarily mean that data transmission from all logical channels have been completed (therefore simple buffer status value of 0 can be reported). The reason is that if there are a few bytes left in a MAC PDU after including RLC SDU from one logical channel, data from the same logical channel or another logical channel cannot be transmitted since only MAC and/or RLC headers can fit into the remaining capacity of the MAC PDU. Padding BSR is triggered in this case. The probability of such padding BSR is much higher in NR than in LTE due to the fact that MAC and RLC headers are longer in NR than in LTE and we will more often see a case when the remaining grant cannot be utilized for MAC/RLC SDU transmission.

Generally BSR processing has impact on transmitter side processing since BSR should reflect the buffer status after LCP. Padding BSR in particular has more impact compared with Regular/Periodic BSR. If MAC entity is required to transmit multiple PDUs in a TTI, it is up to UE implementation to select one MAC PDU to contain Regular/Periodic BSR. But there is no flexibility for the UE if mandating the transmission of padding BSR once triggered.

In NR, RAN2 agreed that all UL MAC CEs are placed at the end of MAC PDU. The decision is friendly for the transmitter side processing when the transport block size is larger than the maximum code block size (8448 bits as defined in RAN1 spec 38.212). However, if transport block size is smaller than the maximum code block size, the whole transport block should be sent to physical layer for processing before the transmission of the TTI. In this case, putting BSR MAC CE at the end of the MAC PDU does not help much. 

Therefore the problematic scenario is: 
· The MAC entity is requested to transmit multiple MAC PDUs in a TTI. 
· For one MAC PDU, a padding BSR is triggered and the transport block size of the MAC PDU is less than the maximum code block size. 
· The transport block sizes for other MAC PDUs might be quite larger, which means that the LCP procedure is computation intensive.
In this case, mandating the transmission of padding BSR means that the LCP should be finished earlier before the actual PUSCH transmission (to provide time for the MAC PDU building and physical layer processing), which is not friendly for the pipeline processing discussed during NR SI phase. Therefore mandating padding BSR transmission in this case is quite challenging to meet the tight timing requirement.

Although transmitting padding BSR can serve as a diversified way (in addition to the Regular/Periodic BSR) to provide buffer status report, the gain is rather limited since it is only transmitted when there are padding bits. Therefore it is a kind of nice to have feature but network should still configure BSR properly (e.g. periodicBSR-Timer) without relying on padding BSR. It is therefore proposed that it is up to UE implementation to transmit padding BSR when the MAC entity is requested to transmit multiple MAC PDUs. The impact to gNB scheduler would be negligible given that padding BSR transmission is typically not frequent. It should be also noted that UL data is typically very high when multiple MAC PDUs can be transmitted. Therefore configuring a short periodicBSR-Timer can provide gNB scheduler up-to-date buffer information without incurring much overhead.


	CMCC
	Yes
	

	Samsung
	Yes
	Same as in LTE.

	NTT DOCOMO
	Yes
	

	ETRI
	Yes
	Same as LTE.

	CATT
	Yes
	Same as Q5.

	Xiaomi
	Yes
	

	HTC
	Yes
	Same as LTE

	Qualcomm
	Yes
	As in LTE

	ITL
	Yes
	Same as LTE



Summary for open issue6: For NR, can the MAC entity include a padding BSR in any of the MAC PDUs, which do not contain a Regular/Periodic BSR?
There are below options and the number of supporting companies.
Option A: Yes (reuse LTE)    20
Option B: Up to UE implementation    1    
The majority would like to keep it same as LTE, we propose that for NR, the MAC entity can include a padding BSR in any of the MAC PDUs, which do not contain a Regular/Periodic BSR.
Proposal 6: For NR, the MAC entity can include a padding BSR in any of the MAC PDUs, which do not contain a Regular/Periodic BSR.

· BS value
In LTE specification, All BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Each LCG shall report at the most one buffer status value per TTI and this value shall be reported in all BSRs reporting buffer status for this LCG.At RAN2#99 meeting, RAN2 had agreed that the BS information is the BS status after LCP.	
	
All BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. Each LCG shall report at the most one buffer status value per TTI and this value shall be reported in all BSRs reporting buffer status for this LCG.



Based on the LTE specification and RAN2 agreements for NR, there are two open issues, i.e., 7a and 7b.

Open issue 7a: For NR, do all BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI?

Companies are invited to give your answer and comments for the open issue 7a in below Table 2.2-7a.
Table 2.2-7a: Discussion for the open issue 7a 
	Companies
	Answer (i.e. yes or no) 
	Comments

	LG
	Yes
	

	Lenovo/MotM
	Yes
	

	OPPO
	Yes
	

	vivo
	Yes 
	Same as LTE.

	ZTE
	Yes
	Same as LTE.

	Nokia
	Yes
	Note the possible link with issue 8 though.

	MediaTek
	Yes
	We insist on LTE baseline. In RAN2#99, it is agreed that “BS information is the BS status after LCP.” Our explanation to the agreement is that BS information is the BS status after LCP of all available UL grants, i.e., the result after all MAC PDUs have been built for this TTI. In this way, network is quite clear about how much data should be further scheduled in the following TTI. So we should insist on LTE baseline.

That is, in NR we anyway allocate space for the BSR in advance, and we only need to populate the content in the end by which time we do expect all PDUs to be constructed.

	Fujitsj
	Yes
	Same as LTE

	Huawei, HiSilicon
	Yes
	

	KT
	Yes
	

	Ericsson
	Yes
	We stick with the LTE rules. This gives the benefit to the gNB to always keep track of the UE buffer status for all LCGs. 

	Intel
	Yes
	This provides the latest buffer status of the UE.

	CMCC
	Yes
	

	Samsung
	Yes
	The running TS already captures the following statements according to RAN2 agreement:
Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4] across all logical channels of a logical channel group after all MAC PDUs for the NR-UNIT have been built (i.e. after the logical channel prioritization procedure).

	NTT DOCOMO
	Yes
	

	ETRI
	Yes
	Same as LTE.

	CATT
	No
	First we understand “TTI” means NR slot here since within the same slot a UE can get PUSCH allocations with different timings (offset and duration). In which case, the legacy rule may have some implications when dealing with allocation with different sizes. For example we don’t want to delay a short allocation (say 2 symbols at the beginning of a slot) addressed by a first LCP because there also is a larger allocation spanning the whole slot in the same slot (but e.g. on a different CC) addressed by a second LCP, and the short allocation must wait for large MAC PDU to be built before inserting its BSR MAC CE. So we think the statement should be re-written as: “For NR, a BSR transmitted in a an UL allocation  reflects the buffer status at the end of this allocation or at the end of the slot for multi-slot allocations”.

	Xiaomi
	Yes
	

	HTC
	Yes
	Same as LTE

	Qualcomm
	Yes
	Agree with Mediatek

	ITL
	Yes
	Same as LTE. It is good to provide the latest BS information to the network.



Summary for open issue7a: For NR, do all BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI?
There are below options and the number of supporting companies.
Option A: Yes (reuse LTE)    20
Option B: No    1    
The majority would like to keep it same as LTE, however, as the NR MAC specification rapporteur indication, the NR MAC specification has captured this RAN2 agreement in Buffer Size description part. We propose that there is no more description in NR BSR procedure part in addition to the description in Buffer Size description part.
Proposal 7a: For NR, all BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. However there is no more description in NR BSR procedure part in addition to the description in Buffer Size description part.

Open issue 7b: For NR, shall each LCG report at the most one buffer status value per TTI in case of multiple BSR MAC CEs in one TTI?

Companies are invited to give your answer and comments forthe open issue 7b in below Table 2.2-7b.
Table 2.2-7b: Discussion for the open issue 7b
	Companies
	Answer (i.e. yes or no) 
	Comments

	LG
	Yes
	As in LTE, all BSR transmitted in one TTI shall report the same BS for a LCG.

	Lenovo/MotM
	No
	We think that transmission in same TTI doesn’t necessarily mean that the also have been generated in the same TTI due to the support of different relative timings in NR. BSR MAC CEs generated within the same TTI should have the same BS value though. 

	OPPO
	Yes
	Same as LTE

	vivo
	No
	We agree with Lenovo’s comments. In addition to different relative timings in NR, different TTI length will also affect per TTI meaning, (e.g., same startsymbol, same end symbolor overlap symbol). We can just capture that BS information is the BS status after LCP in specification.

	ZTE
	Yes
	Same as LTE.

	Nokia
	-
	Agree with Lenovo. This depends on the notion of timing.

	MediaTek
	Yes
	Since we expect that the values of BS fields in each BSR are determined after all MAC PDUs have been built for this TTI (as we addressed in open issue 7a), at most one report for one LCG is needed.

	Fujitsu
	Yes
	Same as LTE

	Huawei, HiSilicon
	Yes
	

	KT
	Yes
	

	Ericsson
	Yes
	To achieve a consistent behaviour in buffer status reporting and buffer status estimation in the gNB, the same BS value for a LCG should be reported in all BSRs.

	Intel
	Yes
	The gNB should not be confused with different buffer status values in the different BSRs in one TTI.

	Samsung
	No
	We tend to agree with Lenovo: if BSR is transmitted over long TTI in CC#1 while the other (padding) BSR is transmitted over short TTI (overlapped with the long TTI above) in e.g. CC#3, it would be quite difficult for UE to report the same value as two BSRs are generated in different timings.

	NTT DOCOMO
	Yes
	

	ETRI
	Yes
	Same as LTE.

	CATT
	No
	Same comment as for Q7a above. Having slight variations across BSs reported at different times in a slot shouldn’t be a big issue and is more implementation friendly. 

	Xiaomi
	Yes 
	In LTE, one MAC entity would only have ongoing UL transmissions (multiple MAC PDUs for different carriers) corresponding to the same UL grant at any time (except for spatial multiplexing, for which we have two UL grants). If multiple UL grants are received, only one is chosen. In NR, we think the same principle needs to be applied. It means the following is not allowed (UE cannot have UL transmission simultaneously corresponding to different dynamic UL grant, SPS or Type 1 GF):
[image: ]
Instead, the following is allowed:
[image: ]
 When UE receives the UL grant, it needs to figure out the BS value for all the three UL transmissions before actual transmission of any of them.

	HTC
	Yes
	Same as LTE

	Qualcomm
	Yes
	We assume the question means multiple BSRs are generated in the same TTI/slot.  If this understanding is correct, then the answer is yes, because BS values are determined after all MAC PDUs are built and hence at most one value of LCG is reported.

	ITL 
	Yes 
	Same as LTE.



Summary for open issue7b: For NR, shall each LCG report at the most one buffer status value per TTI in case of multiple BSR MAC CEs in one TTI?
There are below options and the number of supporting companies.
Option A: Yes (at the most one buffer status value)    15
Option B: No    5    
The majority would like to keep it same as LTE, however, as the email rapporteur, we also have the following observations for at the most one buffer status value per TTI.
1) Different relative scheduling timings in NR for one TTI will impact the BS value in one TTI
2) How to understand “in one TTI” or in one NR-UNIT in NR will impact the BS value in one TTI
3) In case that only one LCG have data and there are multiple MAC PDUs in one TTI, one MAC PDU reports the short BSR as the regular BSR, another MAC PDU reports the long BSR as the padding BSR. How to guarantee at most one BSR value due to different BS granularity between long BSR and short BSR?
We propose that online discussion is needed for at the most one buffer status value per TTI in NR.
Proposal 7b: Online discussion is needed for at the most one buffer status value per TTI in NR.

· When a BSR triggered by e.g. URLLC is transmitted on an eMBB UL grant
The UE may have both URLLC and eMBB services simultaneously. When a new URLLC packet arrives to a higher priority logical channel, a regular BSR will be triggered.
[image: ]
There are two issues here:
1> When the regular BSR is triggered by URLLC, if the UE has an eMBB grant available in the “NR-UNIT”,whether the UE should trigger SR to request URLLC UL grant?
a) If the UE triggers SR in this case, the gNB can schedule URLLC resources before the end of the eMBB resources, to meet the URLLC latency requirement;
b) If the UE does not trigger SR in this case, the gNB can only schedule URLLC resources after receiving the BSR in the eMBB resources.
2> According to RAN2 agreements, the BSR triggered by URLLC can be included in the eMBB resources. In this case, whether the BSR triggered by URLLC should be cancelled when it is included in the eMBB resources?
a) If the BSR triggered by URLLC is cancelled in this case, then the BSR cannot be reported in the URLLC resources, and the gNB can only schedule after receiving the BSR in the eMBB resources;
b) If the BSR triggered by URLLC is not cancelled in this case, the BSR can be further reported in the upcoming URLLC grant and the gNB can schedule URLLC resources before the end of the eMBB resources, to meet the URLLC latency requirement.

Open issue 8a: When the regular BSR is triggered by URLLC, if the UE has an eMBB grant available in the “NR-UNIT”, whether the UE should trigger SR to request URLLC UL grant?

Companies are invited to give your answer and comments forthe open issue 8a in below Table 2.2-8a.
Table 2.2-8a: Discussion for the open issue 8a 
	Companies
	Answer (i.e. yes or no) 
	Comments

	LG
	No
	BSR transmitted in the UL grant for eMBB will indicate the URLLC data. Thus, the gNB can know that UE has URLLC data without additional SR.

	Lenovo/MotM
	No
	Same understanding as LG

	OPPO
	No
	If follow LTE, the SR is not triggered due to there is UL resources allocated, and the regular BSR would contain URLLC BS information in the BSR reporting.

	vivo
	Yes 
	BSR transmitted in the UL grant for eMBB will delay the URLLC.

	ZTE
	Yes
	In order to save the latency, we think this should be allowed.

	Nokia
	No
	Although the scenario described is in theory possible, it does not seem likely in practise: the eMBB transmission would need to be extremely long to make the SR transmission + grant for the URLLC transmission shorter. 

	MediaTek
	No
	[bookmark: OLE_LINK5][bookmark: OLE_LINK6]The eMBB grant already includes the BSR of URLLC traffic, and thus the system works without this optimization. Although eMBB grants may delay URLLC BSR, we don't think the latencywill be quite long.

	Fujitsu
	No
	The same understandingwith the above companies with No.

	Huawei, HiSilicon
	Yes
	Note that the typical duration of the eMBB PUSCH duration is 1ms, but the URLLC latencyrequirement is 0.5ms. 
Therefore, the scenariogiven in the figure is not only in theory, but is a practical case.
RAN2 already agreed that different logical channels are associated with different SR configurations. If the UL grant for one logical channel (i.e. eMBB) would prevent another logical channel(i.e. URLLC) sending its SR, not sure if it is really meaningful to have association between SR configurations and logical channels.

	KT
	No
	Agree with LG and Nokia

	Ericsson
	No
	This optimization is not needed for the December release and can be studied later.

	Intel
	No
	We agree with majority of the companies.

	CMCC
	No
	BSR of URLLC traffic is included in UL grant for eMBB. 

	Samsung
	No
	Same understanding as LG.

	NTT DOCOMO
	No
	We acknowledge the potential issue but are fine not to optimize now. 

	ETRI
	No
	

	CATT
	No
	We think this is an optimization that is not critical at this stage.

	Xiaomi
	No
	Even a SR is triggered, UE still needs to wait for UL grant to report BSR, then wait for UL grant to transmit URLLC service, we are not sure whether it will save much time compared to the UL grant in response to the BSR report in eMBB UL resources.

	HTC
	No
	Same view as LG

	Qualcomm
	Up to UE implementation
	We think there could be different scenarios and they may need to be treated differently. In the case where transmission duration of the eMBB grant is much longer than the delay requirement of URLLC, UE should have the option to trigger SR and try to get a grant on URLLC numerology, if simultaneous transmission on PUSCH and PUCCH is allowed in this case (e.g. the two belong to different PUCCH groups).  Or it can choose to puncture the eMBB transmission without triggering SR (per RAN1 agreement). Therefore, we think different options are available to address the problem and hence it is best to leave it to UE implementation.

	ITL
	No
	Same view as LG.



Summary for open issue8a: When the regular BSR is triggered by URLLC, if the UE has an eMBB grant available in the “NR-UNIT”, whether the UE should trigger SR to request URLLC UL grant?
There are below options and the number of supporting companies.
Option A: Yes    3
Option B: No    17    
Option C: UE implementation    1
The majority would not like to trigger SR to request URLLC UL grant if the UE has an eMBB grant available in the “NR-UNIT”, When the regular BSR is triggered by URLLC. We propose that there is no SR trigger to request URLLC UL grant if the UE has an eMBB grant available in the “NR-UNIT”, when the regular BSR is triggered by URLLC.
Proposal 8a: There is no SR trigger to request URLLC UL grant if the UE has an eMBB grant available in the “NR-UNIT”, when the regular BSR is triggered by URLLC.

Open issue 8b: When the BSR triggered by URLLC is included in the eMBB resources, whether the BSR triggered by URLLC should be cancelled?

Companies are invited to give your answer and comments forthe open issue 8bin below Table 2.2-8b.
Table 2.2-8b: Discussion for the open issue 8b
	Companies
	Answer (i.e. yes or no) 
	Comments

	LG
	Yes
	There is no need to differentiate resources for transmitting BSR.

	Lenovo/MotM
	Yes
	

	vivo
	Yes 
	Same as LTE

	ZTE
	No
	It depends on whether it isallowed to include the BSR of URLLC in the eMBB resource. Considering difference latency requirement on URLLC and eMBB, it may be beneficial to have different BSR periodicity timerfor eMBB and URLLC, and maintain the BSR reporting independently for eMBB and URLLC.

	Nokia
	Yes
	

	MediaTek
	Yes
	Same as LTE

	Fujitsu
	Yes
	Same as LTE

	Huawei, HiSilicon
	No
	The reason is already clarified in the descriptive text above and the logic is similar to the issue 8a. 
The typical duration of the eMBB PUSCH duration is 1ms, but the URLLC latency requirement is 0.5ms.
If the BSR triggered by URLLC is cancelled in this case, then the BSR cannot be reported in the URLLC resources, and the gNB can only schedule URLLC after receiving the BSR in the eMBB resources, i.e. after 1ms, and then the latency requirement (i.e. 0.5ms) will not be satisfied.

	KT
	Yes
	Same as LTE

	Ericsson
	Yes
	It is LTE baseline that when a BSR is transmitted all pending BSRs are cancelled. Other optimizations can be studied after the December release.

	Intel
	Yes
	The BSR triggered by URLLC should be cancelled when it is included in a MAC PDU.

	CMCC
	Yes
	

	Samsung
	Yes
	Same as in LTE.

	NTT DOCOMO
	Yes
	See the comment in the previous question.

	ETRI
	Yes
	

	CATT
	Yes
	Along the same lines as Q8a.

	Xiaomi
	Yes
	

	HTC
	Yes
	Same as LTE

	Qualcomm
	Up to UE implementation
	Please see our reply to Question 8a.

	ITL
	Yes
	



Summary for open issue8b: When the BSR triggered by URLLC is included in the eMBB resources, whether the BSR triggered by URLLC should be cancelled?
There are below options and the number of supporting companies.
Option A: Yes (no BSR cancellation enhancement) 17
Option B: No    2    
Option C: UE implementation    1
The majority would like to have no change for BSR cancellation part comparing with LTE BSR cancellation. We propose that no BSR cancellation enhancement is needed for NR.
Proposal 8b: Confirm that no BSR cancellation enhancement is needed for NR comparing with LTE BSR cancellation.

· BSR trigger 
As per LTE BSR trigger, the UE does not trigger a BSR when a data becomes available for a logical channel that has a lower priority than a logical channel that already has data available for transmission, even if those two LCHs are mapped to different SR configurations.

However, in NR, to support SR differentiation, a new BSR trigger condition would be required, i.e., when UL data becomes available for a logical channel and there is no data available for any logical channels that are mapped to the same SR configuration, the UE triggers a regular BSR.

Open issue 14: Shall the UE trigger a regular BSR when UL data becomes available for a logical channel and there is no data available for any logical channels that are mapped to the same SR configuration?

Companies are invited to give your answer and comments forthe open issue 8bin below Table 2.2-14.
Table 2.2-14: Discussion for the open issue 14
	Companies
	Answer (i.e. yes or no) 
	Comments

	LG
	Yes
	Otherwise, the SR configuration which is mapped to lower priority logical channels, e.g., SR2 in Figure 1, would not be used properly.

	Ericsson
	No
	The gain with this added complexity is not clear to us at this point. We think the current framework will work without this added complexity. A reasonable configuration would be to have all LCHs with the same priority in the same LCG and SR configuration. This optimization is not necessary for the December release, but can be discussed later.

	Intel
	No
	We already have following agreement.
=>No new BSR triggers in addition to LTE are needed

	Samsung
	Yes
	We agree with LG's point (green below)), and in addition, we believe the updates are required for both conditions (yellow and green) of the regular BSR as shown below. We understand that it is not a new BSR trigger condition, but a required update to have multiple SR configurations.

A Buffer Status Report (BSR) shall be triggered if any of the following events occur:
-    the MAC entity has new UL data for a logical channel which belongs to an LCG; and either
-     the new UL data belongs to a logical channel with higher priority than the priority of any logical channel containing UL data, which belongs to any LCG, and which is mapped to the same SR configuration as the logical channel with the new UL datawhich belong to any LCG; or
-     none of the logical channels which belong to an LCG and which are mapped to the same SR configuration as the logical channel with the new UL data contains any UL data;
      in which case the BSR is referred below to as 'Regular BSR';

	NTT DOCOMO
	No
	Agree with Intel .

	CATT
	No
	As in LTE, since there is a higher priority channel with data available and NW is aware of it, the lower priority channel can be served by grants scheduled for the higher priority channel. And if the higher priority channel takes all grants, NW can be made aware at some point of the lower priority channel data via periodic BSR or regular BSR triggered after retxBSR-Timer expiry. 

	Nokia
	No
	Agree with Ericsson and Intel. The problem described above only seems to occur as a result of bad LCG configuration.

	vivo
	No
	Agree with Ericsson and Intel.

	Xiaomi
	Yes if we also introduce BSR trigger for the case: new data arrival to empty LCHs with lower priority. They basically have the same logic.
	I don't think this is really related to SR configuration. We kind of think SR configuration is related to priority. Data with different priorities may have different SR configurations. Data with the same priority will have the same SR configuration. Thereby, new data arrival to LCHs mapped to the same SR configuration generally means data arrival to LCHs with the same priority. And we already discussed the case of new data arrival to empty LCHs with lower priority, and the conclusion is to not optimize for BSR trigger. If here we intend to introduce new BSR trigger, to be fair, we also need to introduce BSR trigger for the case: new data arrival to empty LCHs with lower priority 

	Qualcomm
	No
	This issue was discussed in the last meeting and the agreement was no change to the existing BSR triggers is needed.



Summary for open issue14: Shall the UE trigger a regular BSR when UL data becomes available for a logical channel and there is no data available for any logical channels that are mapped to the same SR configuration?
There are below options and the number of supporting companies.
Option A:  No new BSR trigger    7
Option B:  New BSR trigger     3    
The majority would like to have no change for BSR trigger part comparing with LTE BSR trigger. We propose that no BSR trigger enhancement is needed for NR.
Proposal 13: Confirm that no new BSR trigger is needed for NR.
2.3. Open issues on the BSR format
· Formulas for 8 bits BS level calculation
The formula for BS calculation was discussed in [4] and [5], the below formulas are given for LTE BS calculation, the open issue is whether the below formula A and formula B are ok for BS level calculation in NR.
Bk= Bmin(1 +p) k  where p = ( Bmax / Bmin) 1 / (N-1) - 1.   (Formula A)
Bmax = Maximum Transport Block Size  2  RTT   Nmimo Ncarrier ( Formula B)
Open issue 8: are the above formulas ok for 8 bits BS level calculation in NR?

Companies are invited to give your answer and comments for the open issue 8 in below Table 2.3-1.
Table 2.3-1: Discussion for the open issue 8
	Companies
	Answer (i.e. yes or no) 
	Comments

	LG
	Yes
	

	Lenovo/MotM
	Yes
	

	vivo
	Yes 
	

	ZTE
	Yes
	

	Nokia
	Yes
	

	MediaTek
	Yes
	We think it is fine to follow the calculation approach in LTE baseline for 8-bit BS level.

	Fujitsu
	Yes
	

	Huawei, HiSilicon
	No
	For calculation of Bmax, not clear the reason to apply “2 x RTT”. According to analysis in our contribution R2-1707724, one RTT should be used in NR.

	KT
	Yes
	

	Ericsson
	No
	We are fine with Bk formula.
For the Bmax formula we would like to review it once we have the necessary input from RAN1 (RTT and Maximum TB size).
Also, the number of carriers and MIMO layers will possibly make the Bmax value huge. We wonder if these big values in the table will ever be reported.

	Intel
	Yes
	

	Samsung
	Yes but
	The maximum value of the BS should be updated to not have duplicated range for the different indices. Note that the value used in LTE i.e. 3,000,000 would cause several duplications, and the value of 300,000,000 (i.e. 100 times from in LTE) would not cause the duplication. Also note that to support 10 Gbps (i.e. target peak UL data rate as specified in 38.913) it only requires 20,000,000. Should RAN2 consider reducing the size to e.g. 7-bit?

	NTT DOCOMO
	Yes
	We follow majority as long as the wide range of value range is supported.

	ETRI
	Yes
	

	CATT
	Yes
	No reason to change the legacy calculation.

	Xiaomi
	Yes
	

	HTC
	Yes
	

	Qualcomm
	No
	Agree with Huawei’s analysis. The “x2” factor should be removed from the formula.



Summary for open issue 8: are the above formulas ok for 8 bits BS level calculation in NR?
There are below options and the number of supporting companies.
Option A: Yes    15
Option B: No    2    
The majority would like to use the above formula A and formula B as 8 bits BS calculation. We propose that the above formula A and formula B are used as baseline for 8 bits BS calculation; the detailed parameters can be revised after receiving RAN1 LS, e.g “2xRTT”, Nmimo and Ncarrier.
Proposal 8: The above formula A and formula B are used as baseline for 8 bits BS calculation; the detailed parameters can be revised after receiving RAN1 LS, e.g “2xRTT”, Nmimo and Ncarrier.


· RTT value 
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]RAN2 has sentan LS to RAN1 to ask the Transport Block Sizes for the BS calculationin [6]. Based on our understanding the RTT value in NR is not fixed value like FDD LTE, the RTT value will have a range. Which RTT value is used during the BS calculation, i.e., the max value of RTT, average value of RTT or other?

Open issue 9: which RTT value is used if RAN1 provides a range for RTT value in their LS?

Companies are invited to give your answer and comments forthe open issue 8 in below Table 2.3-2.
Table 2.3-2: Discussion for the open issue 9
	Companies
	Answer (i.e. the max value of RTT, average value of RTT or other) 
	Comments

	LG
	Max value of RTT
	Probably, 8ms can be reused?

	vivo
	the max value of RTT
	

	ZTE
	the max value of RTT
	

	Nokia
	Max RTT
	

	MediaTek
	Prefer max value of RTT
	The difference between the minimum and maximum of RTT value may be quite large, and therefore it is unsuitable to take the average value. Especially, if the average is too small, network will need to separate the data transmission into several pieces, and thus the data transmission latency and PDCCH overhead is increased.

Applying maximum RTT may somehow have worse report granularity when BS value is large, but it covers wider BS range. Moreover, even with worse BS report granularity given large BS value, it seems acceptable because network will not provide a UL grant with a giant grant size as what UE report at one time. 

	Fujitsu
	
	We would wait for RAN1 answer on the LS.

	Huawei, HiSilicon
	Maximum RTT
	The extreme case should be considered.

	KT
	Maximum value of RTT
	

	Ericsson
	Max RTT
	If RAN1 provides a range of RTT values, it is probably the safest to select the largest value, at least for the table for the Long BSR. For the table for the Short BSR we believe other values may be selected to better target low bit rate scenarios (e.g. VoIP).

	Intel
	Maximum value of RTT
	

	Samsung
	Max value of RTT
	LG's proposal seems okay.

	NTT DOCOMO
	MAX value
	

	ETRI
	Maximum value of RTT
	

	CATT
	Max or average
	It should be the typical value used for eMBB. Max might be aggressive though given this is asynchronous HARQ. We can wait for RAN1 answer about it. Anyway in our view there is no strong reason that it would be different from LTE, so 8 ms.

	Xiaomi
	Max value of RTT
	

	HTC
	Maximum RTT value
	

	Qualcomm
	Maximum RTT
	



Summary for open issue9: which RTT value is used if RAN1 provides a range for RTT value in their LS?
There are below options and the number of supporting companies.
Option A: the max value of RTT    15
Option B: average value of RTT    0    
Option C: Max or average value of RTT    1
Option D: wait for RAN1 answer on the LS  1
The majority would like to support the max value of RTT, we propose that the max value of RTT is used if RAN1 provides a range for RTT value in their LS.
Proposal 9: The max value of RTT is used if RAN1 provides a range for RTT value in their LS.

· 5 bits BS table
RAN2 has also agreed that we support both 5 bits BS BSR and 8 bits BS BSR in NR. There are several options to get 5 bits BS table.
Option 1: the first 32entriesfrom 256 entries of 8 bits BS.
Option 2: based on formulas agreed in issue8，maybe different Bmin and Bmaxvalues are applied for 5 bits BS table and 8 bits BS table.
Option x: Note: Companies are invited to give additional options here (not covered yet)

Open issue 10: Which one do you prefer to get 5 bits BS?

Companies are invited to give your answer and comments forthe open issue 10 in below Table 2.3-3.
Table 2.3-3: Discussion for the open issue 10
	Companies
	Answer (i.e. prefer option 1, option 2 or other) 
	Comments

	LG
	Option 2
	The granularity in small BS range for 5 bits may need to bedifferent from that for 8 bits.

	vivo
	Option 2 
	Option 2 is more flexible for the new table.

	ZTE
	Option 2
	

	Nokia
	Option 1
	Slight preference for option 1 (with short BSR being mainly targeted at low data rate services).

	MediaTek
	Option 1
	We slightly prefer option 1. Option 1 costs less spec effort, while option 2 has the benefit of finer granularity for BS report, which may be useful for small data transmission. However, since whether 8-bit BS table provide sufficient BS granularity depends on Bmax (TBD) and BS levels(256), we may revisit this open issue after Bmax is determined.

	Fujitsu
	Seems Option 2
	Considering flexibly support many types of services and traffic patterns, the 5 bits BST may be better to have a different table from 8 bits BST e.g. for small data service e.g. VoIP, IoT device etc.

	Huawei, HiSilicon
	Option 1
	One table is sufficient given that short BSR is mainly used for VoIP, IoT. 

	KT
	Option 1
	One table is preferredfor less spec efforts.

	Ericsson
	Option 2
	It is better to have option 2, since the short BSR is typically used for low bit rate scenarios, which means that the finer granularities for low amounts of data is more important for short BSR than that for long BSR. We should use the 32 lowest values from the LTE table (Table 6.1.3.1-1 in 36.321), to create this separate BS table for short BSR.

	Intel
	Option 3
	One table is preferred. However, Option 1 provides very small value of Bmax. The 5 bit MSB (as 5 bit index*8) of the 8 bit BS can be used.

	Samsung
	Option 2
	We also think option 1 would provide too small BS ranges.

	NTT DOCOMO
	Option2
	

	ETRI
	Option 2
	Option 2 would be more flexible than Option 1.

	CATT
	Option 2
	With option 1, Bmax results from the Bmax of the 256-entry table and the exponential mapping. We think the correct way is to determine a separate Bmax that can still reflect a correct range while fitting in the 5-bit report.

	Xiaoim
	Option 2
	Agree with Ericsson and Samsung

	HTC
	Option 1
	Single table should be sufficient.

	Qualcomm
	Option 2
	Option 1 would provide limited range of buffer size values. There could be use cases where there is only one LCG configure but UE has high data rate.

	ITL
	Option 1
	We can make one table that represent both small data granularity and big data granularity. Also, one table is simple from the specification point of view.



Summary：
 open issue10: Which one do you prefer to get 5 bits BS?
There are below options and the number of supporting companies.
Option A: option 1    6
Option B: option 2    11    
Option C: option 3   1
The slight majority would like to support option 2, the proposal sees proposal 10.

Open issue 10a: what are the values of Bmin and Bmax for 5 bits BS value if the option 2 is chosen in Open issue 10?

Companies are invited to give your answer and comments for the open issue 10a in below Table 2.3-4.
Table 2.3-4: Discussion for the open issue 10a
	Companies
	Answer (i.e. the values of Bmin and Bmax) 
	Comments

	vivo
	
	Bmin=10 bytes
Bmax=150000bytes
[bookmark: _Ref199746086]Consideringthat only one LCG is not for peak data rate of NR, The Bmin and Bminvalue of Table 6.1.3.1-1 is used for one LCG.


	ZTE
	
	Since we only have 5bits, reuse the 150000byte will lead to a more sparse table.More study is required to understand whether there will be any problem.

	Nokia
	-
	As originally explained in R2-1706547, we need input from RAN1 to know Bmax. An LS was sent (R2-1709802) and a reply is pending. We just need to wait.

	MediaTek
	-
	We share view from Nokia and ZTE.We may need some input from RAN1, and the smaller Bmax for the 5-bit BS table may increase the BS granularity for small data transmission.

	Fujitsu
	
	We would wait for RAN1 answer on the LS.

	Ericsson
	
	Wait for RAN1 input.

	Samsung
	
	Depending on the conclusion whether to allow using long BSR format for a single LCG. If it is not allowed, proposal from vivo seems okay.

	NTT DOCOMO
	-
	Wait for RAN1 input

	CATT
	
	Bmin should be the same for both tables e.g. 10 bytes. Bmax of the 5-bit Table is not designed to address the peak data rate but rather to accommodate small data rates scheduling granularity. Hence knowledge of RAN1’s designed TBS would be beneficial to design this table.

	Xiaomi
	
	Wait for RAN1 reply.

	Qualcomm
	-
	We can use the same Bmin and Bmax used for the 8-bit BS table.

	ITL
	
	Wait for RAN1 input.



Summary for open issue 10a: What are the values of Bmin and Bmax for 5 bits BS value if the option 2 is chosen in Open issue 10?

The slight majority would like to support option 2; we propose that Bmin value is equal to10 bytes for both 5 bits BS table and 8 bits BS table. The different Bmax values are applied for 5 bits BS table and 8 bits BS table. The final Bmax values for 5 bits BS table and 8 bits BS table can be discussed after receiving RAN1 LS.

Proposal 10: The Bmin value is equal to10 bytes for both 5 bits BS table and 8 bits BS table. The different Bmax values are applied for 5 bits BS table and 8 bits BS table. The final Bmax values for 5 bits BS table and 8 bits BS table can be discussed after receiving RAN1 LS.

· L field for Variable-size BSR MAC CE

RAN2 had agreed that“Variable-size BSR MAC CE with a bitmap indicating the reported LCGs. One byte bitmap is used and fuffer Size of indicated-only LCG (s) is provided increasing LCG order”. As a result, the L field in MAC subheader for BSR MAC CE is not needed because the UE can get the length of BSR MAC CE from the bitmap indication. On the other hand, as pointed out by one company in the email thread related to the MAC specification update, this could be viewed as contradicting an earlier RAN2 agreement currently captured in TS38.321 as “A MAC subheader except for fixed sized MAC CE and padding consists of the four header fields R/F/LCID/L”.

Open issue 11:Shall the MAC subheader of the variable-size BSR MAC CE be optimized without an L field?

Companies are invited to give your answer and comments for the open issue 11in below Table 2.3-5.
Table 2.3-5: Discussion for the open issue 11
	Companies
	Answer (i.e. yesor not) 
	Comments

	vivo 
	Yes 
	L field is not needed.

	ZTE
	Yes
	L field is not needed.

	Nokia
	Yes
	Only in case of padding to maximize the usefulness of the padding BSR and minimize the granularity.
In our opinion, the LTE complexity nightmare came from the decision to deviate from HSUPA and not have implicit padding.

	MediaTek
	Yes
	L field is not needed.

	Fujitsu
	No
	This is an optimisatin and the gain seems to be limited.

	Huawei, HiSilicon
	Yes
	No strong view, but why not to save 1 byte if it is for free.

	KT
	Yes
	L field is not needed.

	LG
	
	We have a general question now.,
In NR, only the BSR MAC CE and PHR MAC CE are of variable size, and the gNB can know the size of those MAC CEs from the bitmap of Ci.Then, we may not need L field at all for MAC CEs..

	Ericsson
	No
	We don't think there is time to discuss optimizations.

	Intel
	Yes
	Since the MAC CE length can be inferred from the bitmap, L field is not needed.

	CMCC
	Yes
	L field is not needed.

	Samsung
	Yes
	L field is not needed. Moreover, if L field is not removed, long truncated BSR cannot be transmitted in case of 3 bytes padding, which seems not aligned with the agreement from the last meeting: The truncated short BSR is used when only 2 byte of padding are available and truncated long BSR is used when more than 2 bytes of padding are available.

	NTT DOCOMO
	Yes/No
	we are OK not to have L field for BSR MAC CE as long as vendor can support. But, in NR, RAN2 has already excluded similar exceptional case as “nightmare in LTE”, e.g. L field should be included even for the last MAC SDU. Thus, we hope this new exceptional case on BSR MAC CE would not be nightmare in NR. 
Also, this discussion may be related to Open issue 12. 

	ETRI
	Yes
	Bitmap indication already indicates the length of BSR MAC CE.

	CATT
	Yes
	L field is redundant with bitmap field.

	Xiaomi
	Yes
	we need to specify that truncated BSR are always placed at the end of MAC PDU.

	HTC
	Yes
	L field is not needed. 

	Qualcomm
	Yes
	Omitting L field can increase the chance of sending a long BSR in padding.  We can add an exception to the agreement on MAC subheader. 

	ITL
	Yes
	L field is not needed. The gNB can know the size of MAC CE by LCG index.



Summary for open issue11: Shall the MAC subheader of the variable-size BSR MAC CE be optimized without an L field?
There are below options and the number of supporting companies.
Option A: Yes    15
Option B: No    2    
Option C: Yes/No    1
The clear majority would like to optimize the MAC subheader of the variable-size BSR MAC CE without L field. One company cannot agree on removing the L-field, because it thought that RAN2 should follow the agreements that were reached with regards variable MAC CEs. As the email rapporteur, we consider that this optimization is quite reasonable. However, the L-field issue also couples with open issue 12 and open issue 13 because the truncated BSR position shall be specified at the end of MAC PDU if there is no L-filed and the bitmap indicates which LCG have buffered data.
We propose to make “the MAC subheader of the variable-size BSR MAC CE shall be optimized without an L field” as the working assumption and confirm this working assumption after discussing the open issue 12 and open issue 13.

Proposal 11: To make “the MAC subheader of the variable-size BSR MAC CE shall be optimized without an L field” as the working assumption and confirm this working assumption after discussing the open issue 12 and open issue 13.

· Truncated BSR 

As discussed in email discussion [99bis#12], there are two open issues w.r.t. to the truncated BSR.

Open issue 12: For truncated BSR, shall the bitmap indicate which LCG have buffered data (A) or which LCG are being reported (B).

Companies are invited to give your answer and comments for the open issue 11 in below Table 2.3-6.
Table 2.3-6: Discussion for the open issue 12
	Companies
	Answer (A or B) 
	Comments

	Nokia
	A
	With Alternative B, the BSR does not allow the scheduler to know which LCG have no data buffered which defeats the purpose of BSR reporting.

	MediaTek
	A
	We share Nokia’s view. Indicating which LCH has buffered data in truncated BSR provides more buffer status information to the network, i.e. which LCG has no data. To support this, LCG selected to be reported should be based on some specific order, e.g. based on priority order (high priority first), and based on LCG index order iftwo LCG has equal priority.

	vivo
	B
	Anyway the gNB knows that the BSR is truncated BSR.

	Fujitsu
	A
	A seems to be also aligning with the purpose of T-BSR.

	Huawei, HiSilicon
	A
	More information can be provided to the gNB based on option A.

	KT
	A
	Alternative A is preferred.

	LG
	B
	We wonder how Alternative A would work.
Alt.A means that LCG is set to 1 even if BS field is not included for that LCG in the BSR MAC CE due to lack of space. Then, how does the scheduler know there is no BS field included for that LCG if the bitmap for the LCG is set to 1?

	Ericsson
	B
	We assume this is for the Truncated Long BSR.
We think that with option A it may be unclear exactly which BS fields corresponds to which bit in the bitmap. In this case it needs to be precisely specified how to order the BS fields.
With option B the meaning of the bitmap field is the same for both Long BSR and Truncated Long BSR.

	Intel
	A
	

	Samsung
	B
	Same understanding as vivo and LG.

	NTT DOCOMO
	A or B
	It depends on the discussion of Open issue 11. If L field could be omitted for variable length BSR format (i.e. gNB learns the length from bitmap), OptionB would be only the option. 

	ETRI
	B
	For option A, we may need additional mechanism for indicating reported LCGs. 

	CATT
	A
	Alternative A is indeed more informative to the NW.

	Xiaomi
	A
	We share the same view as Nokia and MediaTek. But since it is not known in advance how many BSs are actually included, truncated BSR needs to be at the end of MAC PDU. 

	HTC
	B
	gNB knows there are more LCGs having data to send if it receives truncated BSR.

	Qualcomm
	A
	Option A can provide more information to the scheduler

	ITL
	B
	For option A, it has the advantage of indicating the presence or absence of data for all LCGs. 
For option B, it has the advantage of informing the BS size of the high priority LCGs.
But in terms of the gNB scheduler, it is useful for the UE to use option B to process the data of high priority LCG.



Summary for open issue12: For truncated BSR, shall the bitmap indicate which LCG have buffered data (A) or which LCG are being reported (B).
There are below options and the number of supporting companies.
Option A: The bitmap shall indicate which LCG have buffered data(A).   6
Option B: The bitmap shall indicate which LCG are being reported(B).    10
Option C:  A or B    1
The slight majority would like to support option B, the proposal sees proposal 12.

At RAN2 99bis, it was agreed that for truncated BSR the LCGs are selected based highest order of priority. When several LCGs contains LCH of the same priority, it is unclear how the LCG selection can be made.

Open issue 13: How are LCG to be reported selected when of equal priority:
A. according to the LCG index (lowest index prioritized).
B. leave it up to UE implementation.

Companies are invited to give your answer and comments for the open issue 13 in below Table 2.3-7.
Table 2.3-7: Discussion for the open issue 13
	Companies
	Preferred Alternative
	Comments

	Nokia
	A
	If Answer A is selected for Open issue 12, it cannot be left to UE implementation as the gNB needs to know which ones are being reported.

	MediaTek
	A
	If truncated BSR reports those LCG with data, then the selection rule of LCG should be specified and cannot be left to UE implementation; otherwise, network cannot know which LCG is being reported based on the bitmap only.

	vivo
	B
	It is same priority, so we prefer to leave it up to UE implementation.

	Fujitsu
	B
	Our understanding of the discussion in the last meeting is that this case would be left to UE implementation.

	Huawei, HiSilicon
	B
	LCGs reported are already indicated in the bitmap.

	KT
	A
	It is preferred to have lowest index prioritized

	LG
	B
	As they are of the same priority, there seems to be no reason to priorityone over other. And, gNB can know for which LCG the BS is reported by looking at the bitmap.

	Ericsson
	Prefer B, but depends on issue 12.
	If issue 12 results in option A being selected, then for issue 13 option A has to be selected as well, otherwise the gNB will not know which BS field corresponds to which LCG (if any LCGs have the same priority). 
If issue 12 results in option B being selected, then for issue 13 option A creates additional complexity with minimal gain and for issue 13 option B should be selected.
We prefer option B for issue 12, so we also prefer option B for issue 13.

	Intel
	B
	

	Samsung 
	B
	Same view as vivo and others.

	NTT DOCOMO
	B
	We think that the logical channels with the same priority would be typically grouped into the same logical channel. Thus, we are not sure of the necessity of the optimization for this case. 

	ETRI
	B
	In line with Fujitsu’s understanding.

	CATT
	A
	Agree with Ericsson that the issue only exists if option A is selected in Q12. In that case, we agree with Nokia and MediaTek that for truncated BSR an ordering rule must be specified to remove ambiguity at the NW in case of equal-priority LCGs and the LCG index is a quite natural choice.

	Xiaomi
	A
	This is related to open issue 12. If option A is chosen for open issue 12, to let network know which LCHs are reported, UE needs to report BS strictly following the order of the bitmap. As bitmap is in the order of LCG index, UE has to report BS of LCHs according the order of LCG index.

	HTC
	B
	We can rely on smart UE implementation.

	Qualcomm
	A
	Agree with Nokia and Mediatek.  

	ITL
	B
	We don’t have to specify the order by spec.



Summary for open issue13: How are LCG to be reported selected when of equal priority:
A. according to the LCG index (lowest index prioritized).
B. leave it up to UE implementation.
There are below options and the number of supporting companies.
Option A: according to the LCG index (lowest index prioritized).    6
Option B: leave it up to UE implementation.    11    
There are no clear majority for two issues. However, as the email rapporteur, we have the following observations. As some companies comments, indicating which LCG has buffered data in truncated BSR provides more buffer status information, but the network does not know the BS value for this LCG. It is not sure how much gain the scheduler can get from this information. If we propose that the MAC subheader of the variable-size BSR MAC CE shall be optimized without an L field, the truncated BSR position shall be specified at the end of MAC PDU. We propose that online discussion is needed for two issues.
Proposal 12: Online discussion is needed for below three issues:
Open issue 11: Shall the MAC subheader of the variable-size BSR MAC CE be optimized without an L field?
Open issue 12: For truncated BSR, shall the bitmap indicate which LCG have buffered data (A) or which LCG are being reported (B).
Open issue 13: How are LCG to be reported selected when of equal priority.

3. Conclusion
According to the summaries given above, we have the following proposals:
Proposal 1: The short BSR is used for padding BSR in case of no any data in all LCGs.
Proposal 2: The long BSR reporting is used when only a single LCG has data available in case that the number of padding bits is equal to or larger than the size of the long BSR plus its subheader.
Proposal 3: The truncated BSR will not start or restart the periodicBSR-Timer.
Proposal 4: LTE BSR cancellation part in TS 36.321 is reused for NR BSR cancellation.
Proposal 5: For NR The MAC entity shall transmit at most one Regular/Periodic BSR in one TTI in which the UE will transmit multiple MAC PDUs.
Proposal 6: For NR, the MAC entity can include a padding BSR in any of the MAC PDUs, which do not contain a Regular/Periodic BSR.
Proposal 7a: For NR, all BSRs transmitted in a TTI always reflect the buffer status after all MAC PDUs have been built for this TTI. However, there is no more description in NR BSR procedure part in addition to the description in Buffer Size description part.
Proposal 7b: Online discussion is needed for at the most one buffer status value per TTI in NR.
Proposal 8a: There is no SR trigger to request URLLC UL grant if the UE has an eMBB grant available in the “NR-UNIT”, when the regular BSR is triggered by URLLC.
Proposal 8b: Confirm that no BSR cancellation enhancement is needed for NR comparing with LTE BSR cancellation.
Proposal 8: The above formula A and formula B are used as baseline for 8 bits BS calculation; the detailed parameters can be revised after receiving RAN1 LS, e.g “2xRTT”, Nmimo and Ncarrier.
Proposal 9: The max value of RTT is used if RAN1 provides a range for RTT value in their LS.
Proposal 10: The Bmin value is equal to10 bytes for both 5 bits BS table and 8 bits BS table. The different Bmax values are applied for 5 bits BS table and 8 bits BS table. The final Bmax values for 5 bits BS table and 8 bits BS table can be discussed after receiving RAN1 LS.
Proposal 11: To make “the MAC subheader of the variable-size BSR MAC CE shall be optimized without an L field” as the working assumption and confirm this working assumption after discussing the open issue 12 and open issue 13.
Proposal 12: Online discussion is needed for below three issues:
Open issue 11: Shall the MAC subheader of the variable-size BSR MAC CE be optimized without an L field?
Open issue 12: For truncated BSR, shall the bitmap indicate which LCG have buffered data (A) or which LCG are being reported (B).
Open issue 13: How are LCG to be reported selected when of equal priority.
Proposal 13: Confirm that no new BSR trigger is needed for NR.
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Annex
5.4.5	Buffer Status Reporting
The Buffer Status reporting procedure is used to provide the serving gNB with information about UL data volume in the MAC entity.
RRC configures the following parameters to control the BSR reporting:
-	periodicBSR-Timer;
-	retxBSR-Timer;
-	logicalChannelSR-ProhibitTimer;
-	logicalChannelGroup.
Each logical channel may be allocated to an LCG using the logicalChannelGroup. The MAC entity is configured with up to eight LCGs.
The MAC entity determines the amount of data available in a logical channel according to the data volume calculation procedure in TSs 38.322 and 38.323 [3] [4].
A Buffer Status Report (BSR) shall be triggered if any of the following events occur:
-	the MAC entity has new UL datafor a logical channel which belongs to an LCG; and either
-	thenew UL data belongs to a logical channel with higher priority than the priority of any logical channel containing UL data which belong to any LCG; or
-	none of the logical channels which belong to an LCG contains any UL data;
	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 CE plus its subheader, in which case the BSR is referred below to as 'Padding BSR';
-	retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains UL data, 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'.
Editor's note: the text above can be improved considering data volume defined in RLC and PDCP.
For Regular BSR, the MAC entity shall:
1>	if the BSR is triggered for a logical channel for which logicalChannelSR-ProhibitTimer is configured by upper layers:
2>	start or restart the logicalChannelSR-ProhibitTimer;
1>	else:
2>	if running, stop the logicalChannelSR-ProhibitTimer.
For Regular and Periodic BSR, the MAC entity shall:
Editor's note: Depending on the detailed format for BSR (e.g. long, short, truncated) the text would be added above.

For Padding BSR:
Editor's note: Depending on the detailed format for BSR (e.g. long, short, truncated) the text would be added above.

The MAC entity shall:
1>	if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled:
2>	if UL-SCH resources are available for a new transmission in this NR-UNIT:
Editor's note: The term NR-UNIT is used tentatively instead of TTI.
3>	instruct the Multiplexing and Assembly procedure to generate the BSR MAC CE(s);
3>	start or restart periodicBSR-Timer;
Editor's note: additional condition to not (re)start the periodic timer in LTE (i.e. truncated BSR) is not captured, and RAN2 should discuss detailed further.
3>	start or restart retxBSR-Timer.
2>	else if a Regular BSR has been triggered and logicalChannelSR-ProhibitTimer is not running:
3>	if an uplink grant is not configured(i.e. Semi-Persistent Scheduling); or
3>	if the Regular BSR was not triggered for a logical channel for which logical channel SR masking (logicalChannelSR-Mask) is setup by upper layers:
4>	trigger a Scheduling Request.
A MAC PDU shall contain at most one MAC BSR CE, even when multiple events have triggered a BSR by the time.
The MAC entity shall restart retxBSR-Timer upon reception of a grant for transmission of new data on any UL-SCH.
Editor's note: The BSR cancellation part needs to be captured.
Editor's note: Detailed operations on long and short BSR need to be captured.

6.1.3.1	Buffer Status Report MAC Control Elements
Buffer Status Report (BSR) MAC control elements consist of either:
-	Short BSR format; or
-	Truncated BSR format; or
-	Long BSR format.
Editor's Note: Note that RAN2 agreed the following agreements, and to be captured by having e.g. MAC CE formats.
- Short BSR format of one byte is supported.
- Truncated BSR format of 1 byte is at least supported.
- Flexible Long BSR format will be supported. The number of LCGs to report is decided before the MAC PDU is constructed.
The BSR formats are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1-2.
The fields in the BSR MAC CE are defined as follows:
-	Buffer Size: The Buffer Size field identifies the total amount of data available according to the data volume calculation procedurein TSs 38.322 and 38.323 [3] [4]across all logical channels of a logical channel group after all MAC PDUs for the NR-UNIT have been built (i.e. after the logical channel prioritization procedure). The amount of data is indicated in number of bytes.The length of this field is TBD bits.
Editor's Note: Size of BS field is not determined yet.
Editor's Note: Depending on the RAN2 agreements, additional field can be added (e.g. LCGID, …).
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