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1.	Introduction
At RAN2#91bis meeting, the MAC PDU addressing was agreed as follows.
	Agreements: 
For one to one communication, 
· Unicast addresses i.e. Source UE ID and Destination UE ID are set in SRC and DST fields respectively in MAC header. RAN2 makes an initial assumption that the ID remains 24 bits (16MSBs of destination UE ID is set in the DST field in MAC header and 8 LSBs of destination UE ID are included in scheduling control information).  FFS if more bits are required.  
· A new MAC PDU format version number indicates that unicast addresses are set in SRC and DST fields.



The agreement is that the unicast ID and groupcast ID have independent ID space. Based on this, it is expected that a new IE, e.g. unicast-destinationInfoList, would be included in the SidelinkUEInformation message to inform the eNB of the unicast ID to which the UE would send SL data.
Meanwhile, the legacy SL BSR has Group Index field which identifies the ProSe Destination. The length of this field is 4 bits, and the value is set to the index of the destination reported in destinationInfoList in SidelinkUEInformation message.
Then, a question comes, how the Group Index in SL BSR is mapped to unicast ID. This document addresses this issue.

2.	Options for new SL BSR
There are different options to realize the mapping between Group Index and unicast ID depending on whether one SL BSR is used for both groupcast and unicast or separate SL BSR is used for unicast, and whether the size of Group Index needs to be extended to more than 16. In the following, detailed analysis is provided for each option.

Option1: One SL BSR for both groupcast and unicast, the size of Group Index <= 16
If the total number of groupcast ID and unicast ID that a UE needs to support is less than or equal to 16, the legacy SL BSR can be used for both groupcast and unicast.
The only change needed is to introduce a new mapping rule so that the Group Index values are mapped not only to groupcast ID but also to unicast ID.
In the legacy, the Group Index values are mapped to groupcast IDs in listing order in destinationInfoList. If the total number of groupcast ID and unicast ID is less than or equal to 16, there are remaining values in Group Index after mapping to groupcast IDs, and those remaining values can be mapped to unicast IDs in listing order in unicast-destinationInfoList.
Other than introducing a new mapping rule, there is no change from legacy SL BSR.

Option2: One SL BSR for both groupcast and unicast, the size of Group Index > 16, w/o Index Type indication
If the total number of groupcast ID and unicast ID is more than 16, a new SL BSR should be introduced because there is no room for extension in legacy SL BSR format. As a new SL BSR is introduced, a new LCID value or R bit in R/R/E/LCID MAC subheader should be used to indicate the new SL BSR.
The mapping rule between Group Index and groupcast/unicast IDs also needs to be changed as in Option1, i.e. Group Index values are first mapped to groupcast IDs in listing order in destinationInfoList, and then mapped to unicast IDs in listing order in unicast-destinationInfoList.
An example of new SL BSR format is shown in Figure 1.


Figure1: New SL BSR format with extended Group Index

Option3: One SL BSR for both groupcast and unicast, the size of Group Index > 16, w/ Index Type indication
If a new SL BSR is introduced to extend the Group Index size, it is possible to include Index Type indication in the new SL BSR. The inclusion of Index Type indicator means that groupcast ID and unicast ID can be mapped to different Group Index space, and thus there is no reason to define a new mapping rule to map the Group Index values for both groupcast IDs and unicast IDs. Each type of Group Index follows the legacy mapping rule, i.e. Group Index for groupcast are mapped to groupcast IDs in listing order in destinationInfoList, and Group Index for unicast are mapped to unicast IDs in listing order in unicast-destinationInfoList. Other than the mapping rule, the Option3 is same as the Option2.
An example of new SL BSR format with Index Type indication is shown in Figure 2.


Figure2: New SL BSR format with Index Type and extended Group Index

Option4: Separate SL BSR for unicast, the size of Group Index <= 16
This option means that the legacy SL BSR is used for groupcast, and a new SL BSR is used for unicast. The indication of the new SL BSR can be achieved by new LCID value or R bit in R/R/E/LCID MAC subheader. The format of the new SL BSR is same as the legacy one. 
The difference from the legacy SL BSR is that the Group Index values in the new SL BSR are mapped to unicast IDs rather than groupcast IDs, i.e. Group Index values are mapped to unicast IDs in listing order in unicast-destinationInfoList. 

Option5: Separate SL BSR for unicast, the size of Group Index > 16
Similar to Option4, a new SL BSR is used for unicast while the legacy SL BSR is used for groupcast. However, the format of the new SL BSR should be different from the legacy one because the size of Group Index should be extended. The format in Figure 1 can also be an example of the new SL BSR format with Option5.
Other than the new SL BSR format, the Option5 is same as the Option4.

3.	Comparison between options
In the previous section, we presented 5 possible options for SL BSR. Among them, we would like to exclude option4 and option5 first because they use separate SL BSRs for groupcast and unicast. The separate SL BSR may require separate trigger/cancellation condition, separate timer handling, and separate construction method. The logical channel prioritization procedure is also impacted due to introduction of new SL BSR.
In Rel-12, RAN2 have already experienced complex situation due to introduction of SL BSR. Lots of issues were identified in handling SL BSR together with Uu BSR, and RAN2 spent much time to resolve those issues. If we now introduce one more type of SL BSR, the situation would become more complex.
Thus, we propose that separate SL BSR is not introduced for unicast, and use only one SL BSR for both groupcast and unicast.
Proposal1: Use one SL BSR for both groupcast and unicast.
Among Options 1, 2, and 3, we think the selection should depend on whether the 16 values are sufficient for total number of groupcast ID and unicast ID. If 16 values are sufficient, the Option1 can be used, i.e. only the mapping rule is changed to cover both groupcast ID and unicast ID. Otherwise, the Option2 or the Option3 can be considered.
If 16 values are not sufficient, a new SL BSR format needs to be introduced as in Option2 or Option3. Between two options, we think Option3 is slightly better because the Group Index for unicast is not impacted by addition/removal of groupcast ID.
However, we have to think about the impact when introducing a new SL BSR. Introducing a new SL BSR has big impacts on standardization, e.g. design of new format, modification of logical channel prioritization for new MAC CE, handling of truncated SL BSR, etc. Moreover, indication of a new SL BSR also needs to be discussed considering that not many LCID values are left and one of the R bit is already used for other purpose (i.e. L field extension in enhanced CA). 
Considering the limited time in Rel-13, introducing a new SL BSR may not be feasible in Rel-13. Thus, we propose that Group Index more than 16 values are not considered in Rel-13.
Proposal2: Group Index more than 16 values are not considered in Rel-13.
As long as the number of Group Index values is limited to 16, we can use Option1 without any implication.
Proposal3: If 16 values are sufficient for Group Index, use legacy SL BSR with modified mapping rule such that Group Index values are first mapped to groupcast IDs and the remaining values are mapped to unicast IDs.

4.	Proposal
In this document, we presented different options for SL BSR covering both groupcast and unicast. Considering the time schedule of Rel-13, we propose followings:
Proposal1: Use one SL BSR for both groupcast and unicast.
Proposal2: Group Index more than 16 values are not considered in Rel-13.
Proposal3: If 16 values are sufficient for Group Index, use legacy SL BSR with modified mapping rule such that Group Index values are first mapped to groupcast IDs and the remaining values are mapped to unicast IDs.

1

1

image2.emf
...

Group index

1

Oct 1 Index Type

Buffer Size

1

LCG ID

1

Group index

2

Index Type

Buffer Size

2

LCG ID

2

Oct 2

Oct 3

Oct 4

Group index

N

Index Type

Buffer Size

N

LCG ID

N

Oct 2*N-1

Oct 2*N


oleObject2.bin
...


Group index1



image1.emf
...

Group index

1

Oct 1

Buffer Size

1

LCG ID

1

Group index

2

Buffer Size

2

LCG ID

2

Oct 2

Oct 3

Oct 4

Group index

N

Buffer Size

N

LCG ID

N

Oct 2*N-1

Oct 2*N


oleObject1.bin
...


Group index1



