

	
3GPP TSG-RAN WG2 Meeting #111-e	R2-2007912
Electronic, August 17th - 28th, 2020                                                        

	CR-Form-v12.0

	CHANGE REQUEST

	

	
	38.321
	CR
	[bookmark: _GoBack]0854
	rev
	-
	Current version:
	16.1.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	X
	Core Network
	



	

	Title:	
	Correction on sidelink BSR

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R2

	
	

	Work item code:
	5G_V2X_NRSL-Core
	
	Date:
	2020-8-17

	
	
	
	
	

	Category:
	F
	
	Release:
	Rel-16

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	[bookmark: OLE_LINK1]Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
Rel-12	(Release 12)
Rel-13	(Release 13)
Rel-14	(Release 14)
Rel-15	(Release 15)
Rel-16	(Release 16)

	
	

	Reason for change:
	1. In LTE V2X, sidelink-specific timers, periodic-BSR-TimerSL and retx-BSR-TimerSL, are defined in the MAC-MainConfigSL IE in TS 36.331 as shown below, and utilised in MAC specification for retransmitting sidelink BSR, or for reporting it in a periodic manner. Thus timers introdueced for sidelink BSR are defined and maintained independantly from that for uplink BSR, and identified with the suffix ‘-SL’.
	periodic-BSR-TimerSL	PeriodicBSR-Timer-r12	OPTIONAL,	-- Need ON
	retx-BSR-TimerSL		RetxBSR-Timer-r12
In TS 38.331, sidelink BSR related parameters are configured by reusing the BSR-Config IE, which is intended for configuring uplink BSR. Specfically, there is no sidelink-specific timers for sidelink BSR being defined in RRC specification as follows:
    sl-BSR-Config-r16        BSR-Config          OPTIONAL,    -- Need M
However, in the current MAC specification, the periodic timer and the retransmitting timer for sidelink BSR are named the same as that for uplink BSR, respectively. As a result, it is unclear whether only one periodic timer (or retransmittig timer) is employed for both uplink and sidelink BSR. And if the timer is expired, it is unclear UE shall trigger either BSR or both. Generally, defining separate timers for sidelink BSR is more reasonable and clear as in LTE V2X. Therefore, timers for sidelink BSR should run independantly from that of uplink BSR, to avoid the ambiguity.
2. Accoring to TS 38.331, the value of Destination Index field should be set to an index among index(es) corrosponding to the destiontion identity(-ies) reported in SL-TxResourceReqList, instead of in v2x-DestinationInfoList. Besides, the brackets shall be removed.
3. In RLC and PDCP sepcifications, we do not specify any data volume calculation procedure for reporting sidelink buffer status separately. Therefore the phrase ‘SL data volume calculation procedure’ makes a confusion for the lack of sidelink specific procedure in the citied specs. 
4. In the defination for the Buffer Size field in the sidelink BSR MAC CE in 6.1.3.33, it is specified that Buffer Size fields shall be arranged in ascending order based on the LCGi. This is assumed to be inherited from the field description for Buffer Size field in the Uu BSR MAC CE, where 1-byte bitmap consisting of 8 LCGi fields is adopted to indicate 8 LCG IDs respectively. However, it was agreed that 3-bit LCG ID shall be included instead of bitmap thus no LCGi field has been defiend in the sidelink BSR MAC CE. 
Besides, as a common understanding, buffer status of sidelink logical channels with higher priority shall be reported first via the sidelink BSR MAC CE, especially if there are LCGs with avaiable data and belonging to multiple destinations. To further clarify the format, Buffer Sizes of LCGs shall be included in decreasing order of the highest priority of the sidelink logical channel belonging to the LCG, regardless of the value of the Destination Index field, as in LTE sidelink.

	
	

	Summary of change:
	1. Add the prefix ‘sl-’ to the periodicBSR-Timer, the retxBSR-Timer and the logicalChannelSR-DelayTimer, to clarify that timers for sidelink BSR are maintained separately from those for uplink BSR, but configured by the IEs used for providing uplink BSR related parameters, respectively.
2. Correct that the index is set according to the order of destinations reported the in SL-TxResourceReqList IE, instead of v2x-DestinationInfoList.
3. Clarify that there is no sidelink specific procedure for data volume calculation.
4. Remove descroptions related to the undefined LCGi field, and clarify the Buffer Size fields shall be included based on the highest priority of sidelink logical channel belonging to the LCGs.
Impact analysis
Impacted functionality
Sidelink Buffer Status Reporting 

Inter-operability: 
If the network is implemented according to this CR while the UE is not, the UE does not know how/whether to report sidelink BSR. For example, it is unclear that in which order the UE shall arrange BSR entries, and whether sidelink BSR can be triggered on the expiry of a common timers, and whether the SR-delay timer applys for sidelink.
If the UE is implemented according to this CR while the network is not, the network is unclear that in which order the UE arranges BSR entries then does not know which LCGs shall be scheduled first.
If one UE is implemented according to this CR while the other UE is not, there is no inter-operability issue.

	
	

	Consequences if not approved:
	The UE cannot trigger and report SL BSR correctly. 
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CHANGE BEGIN
[bookmark: _Toc29321392][bookmark: _Toc20425996]================== Unchanged parts omitted ===============
[bookmark: _Toc12569239][bookmark: _Toc37296261][bookmark: _Toc46490392]5.22.1.6	Buffer Status Reporting
The Sidelink Buffer Status reporting (SL-BSR) procedure is used to provide the serving gNB with information about SL data volume in the MAC entity.
RRC configures the following parameters to control the SL-BSR:
-	sl-periodicBSR-Timer, configured by periodicBSR-Timer in sl-BSR-Config;
-	sl-retxBSR-Timer, configured by retxBSR-Timer in sl-BSR-Config;
-	sl-logicalChannelSR-DelayTimerApplied;
-	sl-logicalChannelSR-DelayTimer, configured by logicalChannelSR-DelayTimer in sl-BSR-Config;
-	sl-logicalChannelGroup.
Each logical channel which belongs to a Destination is allocated to an LCG as specified in TS 38.331 [5] or TS 36.331 [21]. The maximum number of LCGs is eight.
The MAC entity determines the amount of SL data available for a logical channel according to the data volume calculation procedure in TSs 38.322 [3] and 38.323 [4].
A SL-BSR shall be triggered if any of the following events occur:
1>	if the MAC entity has been configured with Sidelink resource allocation mode 1:
2>	SL data, for a logical channel of a Destination, becomes available to the MAC entity; and either
3>	this SL data belongs to a logical channel with higher priority than the priorities of the logical channels containing available SL data which belong to any LCG belonging to the same Destination; or
3>	none of the logical channels which belong to an LCG belonging to the same Destination contains any available SL data.
in which case the SL-BSR is referred below to as 'Regular SL-BSR';
2>	UL resources are allocated and number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of the SL-BSR MAC CE plus its subheader, in which case the SL-BSR is referred below to as 'Padding SL-BSR';
2>	sl-retxBSR-Timer expires, and at least one of the logical channels which belong to an LCG contains SL data, in which case the SL-BSR is referred below to as 'Regular SL-BSR';
2>	sl-periodicBSR-Timer expires, in which case the SL-BSR is referred below to as 'Periodic SL-BSR'.
1>	else:
2>	Sidelink resource allocation mode 1 is configured by RRC and SL data is available for transmission in the RLC entity or in the PDCP entity, in which case the Sidelink BSR is referred below to as "Regular Sidelink BSR".
For Regular SL-BSR, the MAC entity shall:
1>	if the SL-BSR is triggered for a logical channel for which sl-logicalChannelSR-DelayTimerApplied with value true is configured by upper layers:
2>	start or restart the sl-logicalChannelSR-DelayTimer.
1>	else:
2>	if running, stop the sl-logicalChannelSR-DelayTimer.
For Regular and Periodic SL-BSR, the MAC entity shall:
1>	if sl-PrioritizationThres is configured and the value of the highest priority of the logical channels that belong to any LCG and contain SL data for any Destination is lower than sl-PrioritizationThres; and
1>	if either ul-PrioritizationThres is not configured or ul-PrioritizationThres is configured and the value of the highest priority of the logical channels that belong to any LCG and contain UL data is equal to or higher than ul-PrioritizationThres according to clause 5.4.5:
2>	prioritize the LCG(s) for the Destination(s).
1>	if the Buffer Status reporting procedure determines that at least one BSR has been triggered and not cancelled according to clause 5.4.5 and the UL grant cannot accommodate a SL-BSR MAC CE containing buffer status only for all prioritized LCGs having data available for transmission plus the subheader of the SL-BSR according to clause 5.4.3.1.3, in case the SL-BSR is considered as not prioritized:
2>	prioritize the SL-BSR for logical channel prioritization specified in clause 5.4.3.1;
2>	report Truncated SL-BSR containing buffer status for as many prioritized LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
1>	else if the number of bits in the UL grant is expected to be equal to or larger than the size of a SL-BSR containing buffer status for all LCGs having data available for transmission plus the subheader of the SL-BSR according to clause 5.4.3.1.3:
2>	report SL-BSR containing buffer status for all LCGs having data available for transmission.
1>	else:
2>	report Truncated SL-BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
For Padding BSR:
1>	if the number of padding bits remaining after a Padding BSR has been triggered is equal to or larger than the size of a SL-BSR containing buffer status for all LCGs having data available for transmission plus its subheader:
2>	report SL-BSR containing buffer status for all LCGs having data available for transmission;
1>	else:
2>	report Truncated SL-BSR containing buffer status for as many LCGs having data available for transmission as possible, taking the number of bits in the UL grant into consideration.
For SL-BSR triggered by sl-retxBSR-Timer expiry, the MAC entity considers that the logical channel that triggered the SL-BSR is the highest priority logical channel that has data available for transmission at the time the SL-BSR is triggered.
The MAC entity shall:
1>	if the sidelink Buffer Status reporting procedure determines that at least one SL-BSR has been triggered and not cancelled:
2>	if UL-SCH resources are available for a new transmission and the UL-SCH resources can accommodate the SL-BSR MAC CE plus its subheader as a result of logical channel prioritization according to clause 5.4.3.1:
3>	instruct the Multiplexing and Assembly procedure in clause 5.4.3 to generate the SL-BSR MAC CE(s);
3>	start or restart sl-periodicBSR-Timer except when all the generated SL-BSRs are Truncated SL-BSRs;
3>	start or restart sl-retxBSR-Timer.
2>	if a Regular SL-BSR has been triggered and sl-logicalChannelSR-DelayTimer is not running:
3>	if there is no UL-SCH resource available for a new transmission; or
3>	if the set of Subcarrier Spacing index values in sl-allowedSCS-List, if configured for the logical channel that triggered the SL-BSR, does not include the Subcarrier Spacing index associated to the UL-SCH resources available for a new transmission; or
3>	if sl-maxPUSCH-Duration, if configured for the logical channel that triggered the SL-BSR, is smaller than the PUSCH transmission duration associated to the UL-SCH resources available for a new transmission:
4>	trigger a Scheduling Request.
NOTE 1:	UL-SCH resources are considered available if the MAC entity has an active configuration for either type of configured uplink grants, or if the MAC entity has received a dynamic uplink grant, or if both of these conditions are met. If the MAC entity has determined at a given point in time that UL-SCH resources are available, this need not imply that UL-SCH resources are available for use at that point in time.
A MAC PDU shall contain at most one SL-BSR MAC CE, even when multiple events have triggered a SL-BSR. The Regular SL-BSR and the Periodic SL-BSR shall have precedence over the padding SL-BSR.
The MAC entity shall restart sl-retxBSR-Timer upon reception of an SL grant for transmission of new data on any SL-SCH.
All triggered SL-BSRs may be cancelled when the SL grant(s) can accommodate all pending data available for transmission. All BSRs triggered prior to MAC PDU assembly shall be cancelled when a MAC PDU is transmitted and this PDU includes a SL-BSR MAC CE which contains buffer status up to (and including) the last event that triggered a SL-BSR prior to the MAC PDU assembly. All triggered SL-BSRs shall be cancelled, and retx-BSR-Timer and periodic-BSR-Timer shall be stopped, when RRC configures autonomous resource selection.
NOTE 2:	MAC PDU assembly can happen at any point in time between uplink grant reception and actual transmission of the corresponding MAC PDU. SL-BSR and SR can be triggered after the assembly of a MAC PDU which contains a SL-BSR MAC CE, but before the transmission of this MAC PDU. In addition, SL-BSR and SR can be triggered during MAC PDU assembly.
NEXT CHANGE
[bookmark: _Toc12751594][bookmark: _Toc37296310][bookmark: _Toc46490441][bookmark: OLE_LINK8]6.1.3.33	Sidelink Buffer Status Report MAC CEs
Sidelink Buffer Status Report (SL-BSR) MAC CEs consist of either:
-	SL-BSR format (variable size); or
-	Truncated SL-BSR format (variable size).
SL-BSR and Truncated SL-BSR MAC control elements consist of one Destination Index field, one LCG ID field and one corresponding Buffer Size field per reported target group.
The SL-BSR formats are identified by MAC subheaders with LCIDs as specified in in Table 6.2.1-2.
The fields in the SL-BSR MAC CE are defined as follows:
-	Destination Index: The Destination Index field identifies the destination. The length of this field is 5 bits. The value is set to one index among index(es) associated to same destination reported in SL-TxResourceReqList[v2x-DestinationInfoList]. If multiple such lists are reported, the value is indexed sequentially across all the lists in the same order as specified in TS 38.331 [5];
-	LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) whose SL buffer status is being reported. The length of the field is 3 bits;
-	Buffer Size: The Buffer Size field identifies the total amount of data available according to the SL data volume calculation procedure in TSs 38.322 [3] and 38.323 [4] across all logical channels of a logical channel group of a destination after the MAC PDU has been built (i.e. after the logical channel prioritization procedure, which may result the value of the Buffer Size field to zero). The amount of data is indicated in number of bytes. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 8 bits. The values for the Buffer Size field are shown in Table 6.1.3.1-2, respectively. For the SL-BSR format and the Truncated SL-BSR format, the Buffer Size fields are included in ascending order based on the LCGi. For the Truncated SL-BSR format the number of Buffer Size fields included is maximised, while not exceeding the number of padding bits.
[bookmark: OLE_LINK47][bookmark: OLE_LINK46][bookmark: OLE_LINK45]Buffer Sizes of LCGs are included in decreasing order of the highest priority of the sidelink logical channel belonging to the LCG irrespective of the value of the Destination Index field.
NOTE:	The number of the Buffer Size fields in the SL-BSR and Truncated SL-BSR format can be zero.


Figure 6.1.3.33-1: SL-BSR and Truncated SL-BSR MAC control element
================== Unchanged parts omitted ===============
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