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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
This contribution aims to address a potential issue identified towards the following NOTE related to SL-BSR in the MAC specification TS 38.321. 
NOTE:	The number of the Buffer Size fields in the SL-BSR and Truncated SL-BSR format can be zero.
More specifically, we will discuss whether the above NOTE is valid based on current MAC specification and provide the corresponding proposals to show how to fix the issue. 
2. Discussion
2.1. Background in LTE Sidelink BSR formats 
According to current LTE MAC specification, the LTE SL-BSR formats are specified as follows. 
***************************From TS 36.321*****************************************
	[bookmark: _Toc46523438][bookmark: _Toc29243031][bookmark: _Toc52535807][bookmark: _Toc60785681]6.1.3.1a	Sidelink BSR MAC Control Elements
Sidelink BSR and Truncated Sidelink 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 Sidelink BSR MAC control elements are identified by MAC PDU subheaders with LCIDs as specified in table 6.2.1-2. They have variable sizes.
For each included group, the fields are defined as follows (figures 6.1.3.1a-1 and 6.1.3.1a-2):
-	Destination Index: The Destination Index field identifies the ProSe Destination or the destination for V2X sidelink communication. The length of this field is 4 bits. The value is set to the index of the destination reported in destinationInfoList for sidelink communication or is set to one index among index(es) associated to same destination reported in v2x-DestinationInfoList for V2X sidelink communication. If multiple such lists are reported, the value is indexed sequentially across all the lists in the same order as specified in TS 36.331 [8];
-	LCG ID: The Logical Channel Group ID field identifies the group of logical channel(s) which buffer status is being reported. The length of the field is 2 bits;
-	Buffer Size: The Buffer Size field identifies the total amount of data available across all logical channels of a LCG of a ProSe Destination after all MAC PDUs for the TTI have been built. The amount of data is indicated in number of bytes. It shall include all data that is available for transmission in the RLC layer and in the PDCP layer; the definition of what data shall be considered as available for transmission is specified in TS 36.322 [3] and TS 36.323 [4] respectively. The size of the RLC and MAC headers are not considered in the buffer size computation. The length of this field is 6 bits. The values taken by the Buffer Size field are shown in Table 6.1.3.1-1;
-	R: Reserved bit, set to "0".
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.


Figure 6.1.3.1a-1: Sidelink BSR and Truncated Sidelink BSR MAC control element for even N



Figure 6.1.3.1a-2: Sidelink BSR and Truncated Sidelink BSR MAC control element for odd N


***************************From TS 36.321*****************************************
Based on above yellow-highlighted text, it is observed that the number of the Buffer Size fields in the LTE SL-BSR format and in the Truncated SL-BSR format is actually defined as the parameter N in the above figures, and the minimum value of N is 1. That is to say, in LTE there is no case for a SL-BSR or a Truncated SL-BSR to be reported without any buffer size field included. 
[bookmark: _Ref101722353]Observation 1	In current LTE MAC specification, the number of the Buffer Size fields in the LTE SL-BSR and Truncated SL-BSR format is more than or equal to 1.
2.2. Consideration on NR Sidelink BSR formats 
When it comes to NR Sidelink BSR formats, the design principle is mostly inherited from LTE Sidelink BSR formats. See the citation as follows: 
***************************From TS 38.321*****************************************
	[bookmark: _Toc37296310][bookmark: _Toc52752136][bookmark: _Toc46490441][bookmark: _Toc52796598][bookmark: _Toc108989592][bookmark: _Toc12751594]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 corresponding to SL-DestinationIdentity associated to same destination reported in SL-TxResourceReqList. The value is indexed sequentially from 0 in the same ascending order of SL-DestinationIdentity in SL-TxResourceReqList 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 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 headers and MAC subheaders 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 Truncated SL-BSR format the number of Buffer Size fields included is maximised, while not exceeding the number of padding bits.
[bookmark: OLE_LINK46][bookmark: OLE_LINK47]Buffer Sizes of LCGs are included in decreasing order of the highest priority of the sidelink logical channel having data avaialble for transmission in each of the LCGs 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.


[bookmark: _Hlk110706570]Figure 6.1.3.33-1: SL-BSR and Truncated SL-BSR MAC control element




***************************From TS 38.321*****************************************
However, there is one difference from LTE Sidelink where a NOTE is specified as highlighted above. The NOTE above is “copied-pasted” from the NOTE3 specified in the subclause 6.1.3.1 for UL BSR, but we think the NOTE is however not correct for the SL-BSR case, according to current NR SL-BSR and Truncated SL-BSR formats. In Figure 6.1.3.33-1, the total number of Bytes in the NR SL-BSR and Truncated SL-BSR formats is always even i.e. Octet 2N, where N is the number of the Buffer Size fields. However, for the case when the number of the Buffer Size fields is zero, only one Octet is needed, but this case is contradictory to the SL-BSR/Truncated SL-BSR definition where it is specified that a SL-BSR/Truncated SL-BSR shall “consist of one Destination Index field, one LCG ID field and one corresponding Buffer Size field per reported target group”. As a result, the NR SL-BSR and Truncated SL-BSR formats having zero Buffer Size filed reported cannot be covered by the current format specified in Figure 6.1.3.33-1 in the MAC Spec.
[bookmark: _Ref110983580]Observation 2	In current NR MAC specification, the total number of Bytes in the NR SL-BSR and Truncated SL-BSR format is Oct 2N, where N is the number of the Buffer Size fields.
[bookmark: _Ref110983581][bookmark: _Hlk110964022]Observation 3	If the number of Buffer Size fields that is reported in a SL-BSR or a Truncated SL-BSR is zero, only one Octet is needed, which cannot be covered by the format currently specified in Figure 6.1.3.33-1 for Oct 2N. 
Based on above observations, in order to fix the potential issue for zero Buffer Size filed case, we propose two options.
· Option 1: The number of the Buffer Size fields in the SL-BSR and Truncated SL-BSR format can be zero.  
· For Option 1, the NOTE will be kept. However, it is necessary to add a new figure to describe the zero Buffer Size filed case with Oct 1.
· Option 2: The number of the Buffer Size fields that is reported in the SL-BSR and Truncated SL-BSR format cannot be zero. 
· For Option 2, same as LTE SL principle, the number of the Buffer Size fields reported in the Truncated SL-BSR format is at least 1. Then the NOTE is not needed and should be deleted. 
[bookmark: _Ref101722339][bookmark: _Ref110983607]Proposal 1	RAN2 to clarify which is the correct understanding on the NOTE “The number of the Buffer Size fields in the SL-BSR and Truncated SL-BSR format can be zero”: 
· Option 1: Confirm the NOTE. However, it is necessary to add a new figure to describe the zero Buffer Size field case with only DST Index field and LCG ID field included in Oct 1.
· Option 2: Remove the NOTE. Same as the LTE SL principle, the number of the Buffer Size fields reported in the Truncated SL-BSR format is at least 1. 
According to above Proposal 1, corresponding Rel-16 CR and Rel-17 shadow CR are provided.
[bookmark: _Ref101713042]Proposal 2	Agree the CRs in R2-2207664 and R2-2207665 if Option 1 is agreed.
[bookmark: _Ref110983612]Proposal 3	Agree the CRs in R2-2207666 and R2-2207667 if Option 2 is agreed.
3. Conclusion
This contribution further discussed the potential issue whether the number of the Buffer Size fields in the SL-BSR and Truncated SL-BSR format can be zero. The contribution concludes with:
Observation 1	In current LTE MAC specification, the number of the Buffer Size fields in the LTE SL-BSR and Truncated SL-BSR format is more than or equal to 1.
Observation 2	In current NR MAC specification, the total number of Bytes in the NR SL-BSR and Truncated SL-BSR format is Oct 2N, where N is the number of the Buffer Size fields.
Observation 3	If the number of Buffer Size fields that is reported in a SL-BSR or a Truncated SL-BSR is zero, only one Octet is needed, which cannot be covered by the format currently specified in Figure 6.1.3.33-1 for Oct 2N.
Proposal 1	RAN2 to clarify which is the correct understanding on the NOTE “The number of the Buffer Size fields in the SL-BSR and Truncated SL-BSR format can be zero”: 
· Option 1: Confirm the NOTE. However, it is necessary to add a new figure to describe the zero Buffer Size field case with only DST Index field and LCG ID field included in Oct 1.
· [bookmark: _GoBack]Option 2: Remove the NOTE. Same as the LTE SL principle, the number of the Buffer Size fields reported in the Truncated SL-BSR format is at least 1. 
Proposal 2	Agree the CRs in R2-2207664 and R2-2207665 if Option 1 is agreed.
Proposal 3	Agree the CRs in R2-2207666 and R2-2207667 if Option 2 is agreed.
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1. [bookmark: _Ref85725779][bookmark: _Ref95668843]3GPP TS 36.321 V15.11.0 (2020-12): “Evolved Universal Terrestrial Radio Access (E-UTRA); Medium Access Control (MAC) protocol specification (Release 15)”.
1. 3GPP TS 38.321 V16.9.0 (2022-06): “NR; Medium Acces Medium Access Control (MAC) protocol specification (Release 16)”.
Microsoft_Visio_2003-2010_Drawing.vsd
...


Destination index1



image2.emf
...

Destination index

1

Buffer Size

1

LCG ID

1

Buffer Size

1

Destination index

2

Buffer Size

2

LCG ID

2

Destination index

N

Buffer Size

N

LCG ID

N

Buffer Size

N

R R R R

Oct 1

Oct 2

Oct 3

Oct 1.5*N-0.5

Oct 1.5*N+0.5


Microsoft_Visio_Drawing.vsdx
...

Destination index1
Buffer Size1
LCG ID1
Buffer Size1
Destination index2
Buffer Size2
LCG ID2
Destination indexN
Buffer SizeN
LCG IDN
Buffer SizeN
R
R
R
R
Oct 1
Oct 2
Oct 3
Oct 1.5*N-0.5
Oct 1.5*N+0.5



image3.emf
LCG ID

1

Destination Index

1

Oct 1

Buffer Size

1

LCG ID

2

Destination Index

2

Buffer Size

2

...

Oct 2

Oct 3

Oct 4

LCG ID

N

Destination Index

N

Buffer Size

N

Oct 2N-1

Oct 2N


Microsoft_Visio_Drawing1.vsdx

LCG ID1
Destination Index1
Oct 1
Buffer Size1
LCG ID2
Destination Index2
Buffer Size2
...
Oct 2
Oct 3
Oct 4
LCG IDN
Destination IndexN
Buffer SizeN
Oct 2N-1
Oct 2N



image1.emf
...

Destination index

1

Buffer Size

1

LCG ID

1

Buffer Size

1

Buffer Size

2

LCG ID

2

Destination index

N-1

Buffer Size

N-1

LCG ID

N-1

Buffer Size

N-1

Destination index

N

Buffer Size

N

LCG ID

N

Oct 1

Oct 2

Oct 3

Oct 1.5*N-2

Oct 1.5*N-1

Oct 1.5*N

Destination index

2


