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1
Introduction
This document is to organize the email discussion on Rel-13 SL BSR trigger and cancellation. 
[90#26][LTE/ProSe] Rel-13 SL BSR trigger and cancellation (Huawei)

=>
Intended outcome: CR and optionally Email Discussion Report to next meeting
The intended outcome of this discussion includes:
1. Email discussion report;

2. Agreeable CR.

2
SL BSR trigger and cancellation
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Fig.1 SL BSR reporting
The procedure of SL BSR reporting can be largely illustrated in Fig.1. First, the regular SL BSR is triggered for some reason (e.g., when the first data comes for a ProSe group), and the UE should trigger SR, and then the eNB will schedule uplink grant #1 based on the SR received. The UE then reports the SL BSR in the scheduled uplink resources, and at the same time the periodic-BSR-TimerSL and retx-BSR-TimerSL are started, according to the following specified text.
	If the Buffer Status reporting procedure determines that at least one Sidelink BSR has been triggered and not cancelled:

-
if the MAC entity has UL resources allocated for new transmission for this TTI and the allocated UL resources can accommodate a Sidelink BSR MAC control element plus its subheader as a result of logical channel prioritization:

-
instruct the Multiplexing and Assembly procedure to generate the Sidelink BSR MAC control element(s);

-
start or restart periodic-BSR-TimerSL except when all the generated Sidelink BSRs are Truncated Sidelink BSRs;

-
start or restart retx-BSR-TimerSL;


When the periodic-BSR-TimerSL expires, a periodical SL BSR shall be triggered. In this case, RAN2 agreed in RAN2#87bis that “Periodic ProSe-BSR does not trigger SR”, which also means that the serving eNB by correct implementation should estimate the trigger timing of periodical SL BSRs and schedule the uplink grants (e.g., uplink grants #2 and #3 in Fig.1) for transmission of the periodical SL BSRs. Then the UE reports the SL BSR in the scheduled uplink resources and periodic-BSR-TimerSL and retx-BSR-TimerSL are restarted. 
The triggered SL BSRs are cancelled based on the conditions as specified below.

	All triggered Sidelink BSRs shall be cancelled in case the remaining SL grant(s) valid for this SC Period can accommodate all pending data available for transmission. All triggered Sidelink BSRs shall be cancelled when a Sidelink BSR (except for Truncated Sidelink BSR) is included in a MAC PDU for transmission. All triggered Sidelink BSRs shall be cancelled, and retx-BSR-TimerSL and periodic-BSR-TimerSL shall be stopped, when upper layers configure autonomous resource selection.


3
Issue 1 (empty SL BSR)

Issue 1: is empty (i.e., head-only) SL BSR needed?

In RAN2#89bis meeting, RAN2 discussed the UE behaviour whether or not the UE reports the empty SL BSR.  As per analysis in [1], current 36.321 specification allows the trigger of a periodic/padding SL BSR even if the UE has no sidelink data available for transmission. However, current specification only allows to “report Sidelink BSR containing buffer status for all ProSe Destinations having data available for transmission”, so the UE would not report sidelink BSR if it has no sidelink data available for transmission.
In RAN2#89bis meeting, we concluded that “if there is no SL data the UE does not send SL BSR”, and a note is agreed in principle to be added in [2] for information. However, there are still two concerns [3][4]: (1) should the UE trigger the SL BSR if the UE has no data available for transmission? (2) is it beneficial to report the empty SL BSR? 
In this email discussion, we can first discuss if to report empty SL BSR. We have options here:
	Options
	Description/Argument

	Option-1: the UE does not report empty SL BSR.
	For periodical SL BSR, as agreed before, the eNB by correct implementation should periodically schedule uplink grants for UE reporting periodically SL BSR. If the eNB finds there is no SL BSR included in the scheduled uplink transmission, the eNB can learn that the UE has no sidelink data available for transmission.

	Option-2: The UE reports empty SL BSR.
	By the empty SL BSR received, the eNB can learn that the UE has no sidelink data available for transmission. 
By option-2, according to current specification, the UE needs to restart periodic-BSR-TimerSL when the UE reports the empty SL BSR, and the empty periodic SL BSR may be triggered and be reported again and again. Companies can discuss if any enhancement is needed in case option-2 is selected.



	More options can be provided by companies if any.
	


Companies are invited to provide comments and select one of the options. 

	Company name
	Preferred option 
	Comments

	Huawei, HiSilicon
	Option-1
	Reporting the empty SL BSR would periodically consume radio resources for uplink transmission, and the gain is not clear.

	CATT
	Option-1
	Agree with Huawei. Option 1 is simple. Option 2 may result in a lot of signalling.

	Ericsson
	Option 2
	We would like to align the BSR reporting for sidelink to the BSR reporting for uplink. For uplink transmissions, the eNB can track the UE transmissions and use this to properly dimension the UL grant, but this is not possible for sidelink transmissions. Hence the importance of receiving an explicit SL BSR stating that there is no more SL data is greater than the corresponding case for uplink. 

Such SL BSR stating that there is no more SL data can be reported as periodic BSR or as a padding BSR.

It should be noted that periodic BSRs do not trigger SR. Hence they will not be sent again and again unless granted by the eNB. We think the eNB can deconfigure the periodic SL BSR reporting whenever subsequent SL BSRs are received indicating there is no more SL data.

Triggered Padding BSRs do not cost extra UL resources and should therefore also be used to indicate that no more SL data is available for transmission. However, there is a special case. If the UL grant is able to empty the entire UL buffer, but there is no space left to include the SL BSR after including the UL BSR, then it is beneficial to cancel the sidelink BSR, in the same way as UL BSRs are cancelled [4].

	ZTE
	Option-1
	We think the eNB does not really benefit from the reported “empty SL BSR”. There is no difference in terms of eNB operation with the two options. Considering the large overhead to report the empty BSR for all target groups, for simplicity we prefer no report from the UE.

	ASUSTeK
	Option-1
	We believe that both options can assist eNB to know if the UE has no SL data available for transmission. However, we prefer to follow the consensus made in previous discussion and select option1.

	Samsung
	Option -1
	ENB can determine that UE has no data to transmit using either option 1 or option 2. Option-1 can avoid unnecessary transmissions by UE.

	Fujitsu
	Option 1
	We are fine to stick to conclusion from RAN2#89bis that “Do not send empty SL BSR if there is no SL data”.

	Qualcomm
	Option 1
	We don’t see any reason to change previous agreement.

	Alcatel-Lucent
	Option 1
	We should stick to the RAN2#89bis conclusion.

	Intel
	Option 1
	We don’t see a big benefit to send an explicit empty SL BSR. Therefore, we prefer to keep the current agreement. 

	ITRI
	Option 1
	We cannot find a significant gain of the empty SL BSR. 

	Panasonic
	Option 1 
	We think also with option 1 the eNB becomes aware of that UE has no data to transmit. Furthermore as stated by Fujitsu we prefer to keep the earlier made agreement, not to send empty SL BSR. 

	ETRI
	Option 1
	We support the previous RAN2 agreement.

	LG
	Option 1
	We think eNB can know whether the sidelink buffer is empty by implementation and see no big benefit from option 2.

	ITL
	Option 1
	We are fine with agreement “Do not send empty SL BSR if there is no SL data”

	Interdigital
	Option 1
	We think that both options allows the eNB to know when the UE has no data to transmit.   Therefore, we think it would not be necessary to introduce an empty SL-BSR.

	Nokia Networks
	Option-1
	We also think there is no clear benefit to have an explicit signalling to tell the eNB that the buffer does not have any SL data. Not receiving a SL BSR can also implicitly achieve the same function.


If option-1 is selected, companies are invited to provide views of whether there is a need to trigger SL BSR in case of no SL data available for transmission.

Option-1a: SL BSR should not be triggered in case of no SL data available for transmission, e.g., as proposed in [3].
Option-1b: SL BSR can be triggered in case of no SL data available for transmission, but will not be reported. A note may be needed as proposed in [2]. 

	Company name
	Preferred option 
	Comments

	Huawei, HiSilicon
	Option-1a
	In legacy, retransmission BSR is triggered if “retxBSR-Timer expires and the MAC entity has data available for transmission for any of the logical channels which belong to a LCG”. 
Option-1a is consistent with triggering conditions for the legacy retransmission BSR.

	CATT
	Option-1b
	We are fine with both options. As we discussed online, companies have different opinions. Option 1b is acceptable by most companies. 

	ZTE
	Option-1b
	Either way is technically OK. We have no strong opinion. 

	ASUSTeK
	Option-1b
	Since “report Sidelink BSR containing buffer status for all ProSe Destinations having data available for transmission” already reflects the option-1, we agree to leave it as it is or to add the clarification note based on the agreed in principle CR.

	Samsung
	Option-1b
	No strong opinion.

	Fujitsu
	Option-1a
	If no need for the UE to send empty SL BSR, then it is more reasonable to not trigger the SL BSR in case of no SL data available for transmission rather than to trigger the SL BSR but not report it. 

Option- 1b will introduce an exceptional case for the following text, which is not necessary.

If the Buffer Status reporting procedure determines that at least one Sidelink BSR has been triggered and not cancelled:

-
if the MAC entity has UL resources allocated for new transmission for this TTI and the allocated UL resources can accommodate a Sidelink BSR MAC control element plus its subheader as a result of logical channel prioritization:

-
instruct the Multiplexing and Assembly procedure to generate the Sidelink BSR MAC control element(s);



	Qualcomm
	Option 1b
	We don’t see any reason to change previous agreement.

	Alcatel-Lucent
	
	Either option is fine with us.

	Intel
	Option-1a
	It seems more reasonable not to trigger SL BSR because it is not reported. 

	ITRI
	
	We have no strong opinion.

	Panasonic
	Option- 1b
	Same view as ASUSTeK

	ETRI
	Option-1b
	We prefer adding the note for clear description.

	LG
	Option-1b
	We think the current behaviour is already to trigger SL BSR but not to send SL BSR MAC CE for the ProSe Group with empty buffer. However, for clarification, we are fine with adding a NOTE.

	ITL
	Option-1a
	We agree with Fujitsu. Without any change on normative text for the triggering, we cannot grantee all UE will not transmit the empty SL BSR since NOTE is informative. To make clear in specification on the agreement, SL BSR should not be triggered when it is empty.

	Interdigital
	Option 1b
	We are fine with both options, but would prefer option 1b (with the addition of a note) as it does not involve changing the current agreed behaviour.

	Nokia Networks
	Option-1b
	looks like the sequence of steps is: 

1) check for event occurrence (period timer expiry is the event)

2) SL BSR shall be triggered if event occurs (so SL BSR shall be triggered if periodic timer expires)

3) reporting (this involves PDU generation (part of which is the check for buffer size so that the PDU content can be set accordingly), restarting of the periodic timer and retransmission timer)

Since the check for event occurrence happens before the check for the buffer size and also since there is a “shall” statement saying the SL BSR shall be triggered if the periodic timer expires, we think Option-1a is not allowed. We also think some normative text must be added if SL BSR is not reported after PDU generation to say that the triggered SL BSR must be cancelled and the periodic timer restarted.


Conclusion: Majority companies support option-1b that SL BSR can be triggered in case of no SL data available for transmission, but will not be reported. 
There may be 2 options following option-1b:

Option-1b-1: To clarify that all triggered SL BSRs shall be cancelled in case the UE has no SL data available for transmission. With the clarification, the UE will not report SL BSR in this case.
Option-1b-2: To just clarify that the UE does not report SL BSR in case the UE has no SL data available for transmission. It may be understood that the UE triggers a SL BSR, does not cancel this SL BSR, but does not report the SL BSR. 
For option-1b-2, a concern raised by some companies is that, this new clarification may conflict with the other specified text below. 
	If the Buffer Status reporting procedure determines that at least one Sidelink BSR has been triggered and not cancelled:

-
if the MAC entity has UL resources allocated for new transmission for this TTI and the allocated UL resources can accommodate a Sidelink BSR MAC control element plus its subheader as a result of logical channel prioritization:

-
instruct the Multiplexing and Assembly procedure to generate the Sidelink BSR MAC control element(s);




On the other hand, according to the specified text below,

	All triggered Sidelink BSRs shall be cancelled in case the remaining SL grant(s) valid for this SC Period can accommodate all pending data available for transmission.


some company proposed that it is already implied that all triggered sidelink BSRs shall be cancelled in case no SL data available for transmission (i.e., option-1b-1). 

Note: The specified text above is proposed to be changed for another reason (i.e., for issue 2 below).
To align the understanding of companies, it is proposed to cancel the triggered BSRs if the UE has no SL data available for transmission.
Proposal 1: The UE does not report empty SL BSR. All triggered sidelink BSRs shall be cancelled in case the MAC entity has no data available for transmission for any of the sidelink logical channels.
4
Issue 2 (Early cancellation of periodic SL BSR)

Issue 2: How to handle the problem of early cancellation of periodic SL BSR?

In RAN2#90 meeting, RAN2 discussed the issue of early cancellation of periodic SL BSR [5]. The issue can be illustrated as in Fig.2.
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(a) Case A: After the periodic SL BSR is triggered, a SL grant which can accommodate all pending SL data is received
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(b) Case B: when the perioid SL BSR is triggered, the remaining SL grant can accommodate all pending SL data
Fig.2 Issue of early cancellation of periodic SL BSR
When the period-BSR-TimerSL expires, the UE triggers a periodic SL BSR. There are two cases in which the UE shall cancel the triggered periodic SL BSR before reporting the SL BSR according to current specification:

Case A: the UE receives SL grants for the next SC period (e.g., SC period #2 in Fig.2a) which can accommodate all the pending SL data (Note: here we assume the UE should cancel the triggered SL BSR at the beginning of the next SC period);
Case B: the UE has already been configured SL grants for this SC period (e.g., SC period #2 in Fig.2b) which can accommodate all the pending SL data.

For both the two cases, the UE cancels the triggered periodic SL BSR but the pending SL data has not been really transmitted. The eNB will schedule uplink grant #1 for periodic SL BSR transmission, but in this case the triggered periodic SL BSR was cancelled, and the SL BSR may not be reported if the padding bits cannot accommodate the padding SL BSR which has lowest LCP priority. Because the SL BSR is not reported, the period-BSR-TimerSL would not be restarted.
During SC period #2, if more SL data arrives to the buffer before all the pending SL data is transmitted, and the already configured SL grants cannot accommodate the newly arriving SL data, the UE would not trigger a new regular SL BSR as per current specification.  Also, in this case, the periodic SL BSR would not be triggered because the  period-BSR-TimerSL was not restarted. Therefore, for the uplink grant#2, the UE may not report any SL BSR if the padding bits cannot accommodate padding SL BSR. The remaining SL data may continue to be pending in the UE until retx-BSR-TimerSL expires and then a regular SL BSR would be triggered. But the value of retx-BSR-TimerSL is usually large (minimum value is 320ms), so the delay of the remaining SL data could be rather long.
For this issue, we discussed some options in RAN2#90 online. These options are further concluded in the following table.

	Options
	Description/Argument

	Option-1: All triggered Regular Sidelink BSRs shall be cancelled (the triggered periodic SL BSR is not cancelled) in case the remaining SL grant(s) valid for this SC Period can accommodate all pending data available for transmission.
	Case A: If a periodic SL BSR is triggered, when the UE receives a sidelink grant which can accommodate all the remaining SL data, the UE does not cancel the triggered periodic SL BSR. 

Case B: when the periodic SL BSR is triggered, if the remaining SL grant can accommodate all pending SL data, the UE does not cancel the triggered periodic SL BSR.
The consequence is that, in the uplink MAC PDU#1 in Fig.2, the UE will report the triggered SL BSR, and then the period-BSR-TimerSL would be restarted. Then the newly arrived SL data can be further reported in the next periodic SL BSR.

The triggered periodic SL BSR may be further considered to be cancelled if all the remaining SL data is really transmitted.

	Option-2: Trigger a regular SL BSR when more SL data arrives.
	In Fig.2, when more SL data arrives before the pending SL data is transmitted, a regular SL BSR would be triggered, and then the UE will send SR and SL BSR.
However, if this option is agreed, the regular SL BSR trigger condition needs to be carefully considered.

	Option-3: Do not change the specifications. 
	Actually, the issue only happens when the following conditions are met:

(1) After the periodic SL BSR is triggered and before the triggered SL BSR is reported, the UE receives or has already configured SL grants which can accommodate all the pending SL data; and

(2) More SL data arrives before the waiting SL data is transmitted; and

(3) For all the scheduled uplink grants, the padding bits cannot accommodate a padding SL BSR.
Therefore, the case could rarely happen. 

	Option-4: Introduce a shorter value for retx-BSR-TimerSL in 36.331.
	The UE can be configured with a shorter value for retx-BSR-TimerSL. If the issue happens, by the short retx-BSR-TimerSL, the delay of the remaining data could be reduced.

	Option-5: All triggered SL BSRs (including regular and/or periodic SL BSRs) shall be cancelled when all the pending data is really transmitted. 
	The corresponding change to 36.321 could be:
“All triggered Sidelink BSRs shall be cancelled in case the configuredSL grant(s) in this subframe can accommodate all pending SL data available for transmission.”
For this option, the problem raised in RAN2#90 online is that the triggered regular SL BSR will continue to be in “triggered” status until the remaining SL data is transmitted, and the triggered regular SL BSR will trigger SR transmission repeatedly. However, in this case, the eNB should schedule uplink grants for the transmission of the regular SL BSR and the regular SL BSR should be cancelled when a SL BSR is included in a uplink MAC PDU.

	More options can be provided by companies if any.
	


Companies are invited to provide views in the following table. 

	Company name
	Preferred option 
	Comments

	Huawei, HiSilicon
	Option-5
	In legacy BSR for Uu, “All triggered BSRs shall be cancelled in case the UL grant(s) in this subframe can accommodate all pending data available for transmission....”. 
Option-5 is consistent with legacy Uu operation.

	CATT
	Option-1
	Option 1 and 5 can solve this issue. Option 1 has less impact on spec. 

	Ericsson
	Option 2/3?
	The specification text in question states that 

A sidelink Buffer Status Report (BSR) shall be triggered if any of the following events occur:

-
if the MAC entity has a configured SL-RNTI:

-
SL data, for a sidelink logical channel of a ProSe Destination, becomes available for transmission in the RLC entity or in the PDCP entity (the definition of what data shall be considered as available for transmission is specified in [3] and [4] respectively) and there is currently no data available for transmission for any of the sidelink logical channels belonging to the same ProSe Destination, in which case the Sidelink BSR is referred below to as "Regular Sidelink BSR";

We think that in the case described above the existing SL data which is being transmitted during SC Period 2 (referring to the figures above) can be considered “not available for transmission”, as these data have already been transferred to some intermediary L1 buffers, they are no longer in the MAC layer. Hence, when the new SL data arrives, the L2 buffers are empty and a regular SL BSR is triggered according to the text above.

We are not sure any changes to the normative part of the specification are necessary, however, a note might be beneficial if companies agree to our interpretation above.

	ZTE
	Option-1 or 5
	We think this is an issue that needs to be solved. The problem occurs because the SL grant copes with a long duration hence new data will likely come up during it, which is different from EUTRA.

Option 3 and 4 cannot solve the issue totally, but only reduce its severity. Option 2 demands a significant modification on regular BSR, which is not preferred.

To sum up, we think Option 1 (or 5) is a straightforward solution without much specification change.

For Option 5, the wording may need further clarification in order to make it clear that the “SL grant” here is the “configured SL grant” but not “received SL grant”.

	ASUSTeK
	Option 2 is preferred. We can also accept Option 1.
	For reducing transmission delay, we think that the better solution will be Option 2, if the regular SL BSR trigger condition is well defined.
In our understanding, both option 1 and option 3 could result in transmission delay. However, the transmission delay of option 1 depends on length of period-BSR-TimerSL and it would not degrade serious performance if at least one opportunity for reporting periodic SL BSR in each SC period is configured. Thus, we think that option 1 seems acceptable.
For option 3, because periodic-BSR-TimerSL (re)starts after SL BSR is transmitted, it is quite possible that UE will be scheduled with enough SL grant when a periodic SL BSR is triggered. Besides, timing of more data coming and whether the uplink grant will be scheduled sufficiently are hard to say. Hence, we think that such issue may not be rare. 
For option 5, one intention of the current cancellation was to avoid triggering redundant regular SL BSR and SR transmission in case the remaining SL grant in the current SC period can still accommodate new arrival SL data. This option violates previous discussion and agreement.

	Samsung 
	Option 1
	Delaying the cancellation of periodic BSR until the last transmission in SC period using the configured grant can resolve the issue.
There is no need to modify the regular BSR behavior (Option 2/5).

	Fujitsu
	Option 3?
	We share the understanding of Ericsson, i.e., the SL data which can be transmitted in SC period 2 by the SL grant 1 should be considered as “not available for transmission”. Then the newly arrived SL data in SC period 2 can trigger the regular SL BSR. With this understanding, we think no need to change the specification on the SL BSR cancellation.

Whether the SL data that can be transmitted in SC period 2 should be considered as available for transmission or not may also have relationship with the BS value reported in the SL BSR. For option 1 and option 5, we are wondering if the periodic BSR is transmitted in UL MAC PDU1, whether the BS value in the reported periodic BSR should reflect the SL data that can be transmitted in SC period 2 but has not been really transmitted?

	Qualcomm
	Option 1 or 5
	

	Alcatel-Lucent
	Option 3
	We also think that there is no issue on this. A note maybe beneficial if there is still ambiguity.

	Intel
	Option 2 or 3
	We think option 2 seems most reasonable, but if we prefer to have no spec change, we are ok with option 3. 

	ITRI
	Option 1 or 5
	We share the same view with ZTE.

	Panasonic
	Option1/5
	We think both options could solve the problem. However no strong opinion whether to choose option1 or option 5. We would not prefer to introduce new trigger condition for regular SL BSR (option 2)

	ETRI
	Option 1 or 5
	Option 1 or 5 could be a good approach with minimum modification.

	LG
	Option 2/3
	We think Option 2 is desirable. Given that MAC could obtain the MAC PDUs for the subframes having configured SL grant in advance by implementation, specification change may not be needed in this case as indicated by Ericsson and Fujitsu.
However, we basically think this doesn’t happen so frequently. In addition, network can provide an UL grant which could accommodate a padding SL BSR while D2D communication is on-going. Therefore, specification change seems to be not so essential.
To us, Option 5 is not acceptable because RAN2 has intentionally designed SL BSR different from Uu BSR by considering that multiple SL grants are configured in multiple subframes for an SC period.

	ITL
	Option 1
	We share the view with Samsung

	Interdigital
	Option 1 or 5
	We agree with ZTE that this problem should be addressed and that options 3 or 4 do not solve it.  Furthermore, option 2 could lead to an overly-complicated specification of the UE behaviour for regular BSR.
We are ok with either option 1 or 5, but we observe that option 5 results in the most logical extension of legacy BSR procedures to sidelink in order to account for the time difference between sidelink grant for a scheduling period and actual transmission.


	Nokia Networks
	Option-1
	Option-1 seems to solve the problem and has minimal specification changes so is the simplest solution. Our concern with option-2 is that it may trigger too many regular SL BSR and SR for each new data that arrives in SC period #2. If we choose option-2 then this “too many regular SL BSR triggers” should be avoided but I understand that this means more specification changes to introduce new trigger conditions or may require other enhancements to address it.


Conclusion: Majority companies prefer option-1 that all triggered Regular Sidelink BSRs shall be cancelled (the triggered periodic SL BSR is not cancelled) in case the remaining SL grant(s) valid for this SC Period can accommodate all pending data available for transmission. Further, the “remaining SL grant(s)” here should be “remaining configured SL grant(s)” as proposed by some companies.

Proposal 2: All triggered Regular Sidelink BSRs shall be cancelled (the triggered periodic SL BSR is not cancelled) in case the remaining configured SL grant(s) valid for this SC Period can accommodate all pending data available for transmission.
5
Summary and conclusions
Issue 1: is empty (i.e., head-only) SL BSR needed?

Proposal 1: The UE does not report empty SL BSR. All triggered sidelink BSRs shall be cancelled in case the MAC entity has no data available for transmission for any of the sidelink logical channels.
Issue 2: How to handle the problem of early cancellation of periodic SL BSR?

Proposal 2: All triggered Regular Sidelink BSRs shall be cancelled (the triggered periodic SL BSR is not cancelled) in case the remaining configured SL grant(s) valid for this SC Period can accommodate all pending data available for transmission.
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