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1. Introduction & Background
In the last RAN2 meeting, agreements on BSR and UAI has been reached for NR Sidelink mode 1 as following [1]. 
	Agreements on BSR and UAI: 

1: For SL BSR, at least adopt buffer size (bit size is FFS), destination index (bit size is FFS) and LCG ID (detailed format and bit size is FFS).

2: Support UE assistance information reporting on traffic pattern, including information on periodicity, time offset, message size, QoS info (details are FFS), and destination id.
Agreements on BSR: 

1: As in NR Uu, there is a mapping between SL LCH and SL LCG.

2: As in NR Uu, for mode1 the mapping between radio bearer and SL logical channel is provided as part of SL RLC bearer configurations (added or modified).

3: NR SL BSR triggering condition should be based on LTE V2X at least.

4: NR SL BSR cancelling conditions should be based on LTE V2X at least.

5: For SL buffer status, reuse the current definition of buffer status as in NR Uu.


In this contribution, we will discuss some remaining issues (including the above highlighted part) about BSR and UAI and give our views.
2. Discussion
2.1. SL BSR format
Buffer size, destination index and LCG ID has been agreed to be included in NR SL BSR. However, the exact bit size and/or format remain undecided. 
1) Buffer Size (BS for short)
In LTE V2X, the BS in LTE SL BSR follows LTE UL BSR design, i.e., adopt the same 6-bit BS level. However, in NR Uu, two kinds of BS size have been designed, i.e., 5-bit BS for short BSR and 8-bit BS for long BSR. As a result, the candidate options for BS level in NR SL BSR can be as follows：
Option 1: 5-bit BS 
Option 2: 6-bit BS

Option 3: 8-bit BS

Basically, the BS size in NR SL should be similar to NR Uu in order to achieve a unified design of SL and Uu. Therefore, option 2 should be excluded. As for option 1 and option 3, since the applications and requirements increase in V2X services, more big data rate is anticipated in NR SL. The 5-bit BS which is lower than that in LTE SL may not be enough to indicate the larger data volume. Besides, more precise buffer size is preferred in NR so that gNB can make better decision on SL grant size to reduce resource waste. Therefore, we suggest BS field should be extended to 8bit.  
Proposal 1: The size of BS field should be extended to 8bit.
2) Destination index
In LTE V2X, the length of the Destination index field is 4bit, which can different SL data volume for up to 16 Destination IDs for a UE at a time. Although in NR V2X, there are more diversities of service types (i.e., broadcast, groupcast and unicast), the upper limit number of services that may be running simultaneously within one UE may still be 16. On the other hand, the destination ID number and design largely depends on SA2 progress. In current stage, it is proposed we adopt the LTE V2X as baseline unless more SA2 input is received. 
Proposal 2: The size of Destination index field is kept to 4bit as baseline.
3) LCG ID

NR Uu supports up to 8 LCGs. The number of LCGs is used to reflect different QoS requirement in uplink. Since the flow based QoS modelling is unified in terms of UL and SL as agreed in SA2#132 meeting [3].

It is preferred that NR SL follows the same granularity and format of LCG as in Uu to facilitate gNB scheduling. Hence, we propose:
Proposal 3: The LCG ID should be extended to 3bit.
In NR Uu, the format of LCG ID is designed as an 8bit Bitmap. We think the bitmap fashion can be considered for NR SL BSR. In such way, the design principle and specification description for NR UL BSR can be largely reused. On the other hand, the format of Destination index may also consider the bitmap fashion. There are two advantages to adopt the bitmap fashion as follows:
· Easy for Byte alignment: considering the LCG ID (3bit) + BS (multiple of 8bit) are not byte aligned, the Destination index size may be limited to 5bit only in order to achieve byte alignment. Use bitmap for both Destination index and LCG ID is a better option to achieve byte alignment with no limitation to Destination index.
· Easy for Future extension: If in the future, the number of destination ID is extended to more than 16 (e.g., 64), 6bit space would be needed for the size of Destination index field. The design of Destination index (6bit) + LCG ID (3bit) + BS (multiple of 8bit) may be probably needed to start again since the design of Destination index (4bit) + LCG ID (3bit) + BS (multiple of 8bit) cannot be reused. Use bitmap for both Destination index and LCG ID is a better option for future extension of Destination index.
The format design by using bitmap for both Destination index and LCG ID is shown in the following Figure.
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Figure 1. NR SL BSR format design
Proposal 4: The NR SL BSR format is consisting of Destination Bitmap, LCG Bitmap and BS field. Detailed format design is shown as in Figure 1.
2.2. SL BSR priority
In LTE V2X, only MAC CE as Sidelink BSR is specified. It is noticeable that the SL BSR has a lower priority than the other MAC CEs for UL, e.g, BSR [2].

***********************************From TS 36.321******************************************

For the Logical Channel Prioritization procedure, the MAC entity shall take into account the following relative priority in decreasing order:
-
MAC control element for C-RNTI or data from UL-CCCH;

-
MAC control element for DPR;

-
MAC control element for SPS confirmation;

-
MAC control element for AUL confirmation;

-
MAC control element for BSR, with exception of BSR included for padding;
-
MAC control element for PHR, Extended PHR, or Dual Connectivity PHR;

-
MAC control element for Sidelink BSR, with exception of Sidelink BSR included for padding;
-
data from any Logical Channel, except data from UL-CCCH;

-
MAC control element for Recommended bit rate query;

-
MAC control element for BSR included for padding;

-
MAC control element for Sidelink BSR included for padding.
***********************************From TS 36.321******************************************

According to [3], this may lead to the situation that even if a UL grant is triggered by SL BSR, UE may still use it to transmit UL BSR instead, and SL BSR will stay in the buffer. This might not be optimal if data relevant to the SL BSR is of high QoS requirement. Therefore, it may be beneficial to prioritize the SL BSR over UL BSR in such case. Prioritization order between SL BSR and UL BSR should be reconsidered in NR V2X. For example, depending on the relative priority of the buffer size which triggers SL BSR and UL BSR. Therefore, we propose:
Proposal 5: The MAC CE priority between NR SL BSR and UL BSR should be reconsidered in NR V2X. Details can be FFS. 
2.3. UAI content
Generally, the QoS info reported via UAI depends on SA2 progress. According to the last SA2 TS 23.287 as below [5], the PC5 QoS profile includes a set of PC5 5QI(s) (i.e., PQIs) with additional parameter of Range.
*************************************From TS 23.287****************************************
5.4.1
QoS handling for V2X communication over PC5 reference point

5.4.1.1
General

For LTE based PC5, the QoS handling is defined in TS 23.285 [8], based on ProSe Per-Packet Priority (PPPP) and ProSe Per-Packet Reliability (PPPR).

For NR based PC5, a QoS model similar to that defined in TS 23.501 [6] for Uu reference point is used, i.e. based on 5QIs, with additional parameter of Range. For the V2X communication over NR based PC5 reference point, a QoS flow is associated with a PC5 QoS profile that contains the QoS parameters as defined in clause 5.4.2. A set of standardized PC5 5QIs (PQI) are defined in clause 5.4.4. The UE may be configured with a set of default PC5 QoS profiles to use for the V2X services, as defined in clause 5.1.2.1. For NR based unicast, groupcast and broadcast PC5 communication, Per-flow QoS model for PC5 QoS management shall be applied. Figure 5.4.1.1-1 illustrates an example mapping of Per-flow QoS model for NR PC5.
[some text omitted…]

-
When groupcast or unicast mode of V2X communication over NR based PC5 is used, a Range parameter is associated with the QoS parameters for the V2X communication. The Range may be provided by V2X application layer or use a default value mapped from the service type based on configuration as defined in clause 5.1.2.1. The Range indicates the minimum distance that the QoS parameters need to be fulfilled. The Range parameter is passed to AS layer together with the QoS parameters for dynamic control.

[some text omitted…]
*************************************From TS 23.287****************************************
Moreover, the range parameter may only be used for groupcast and unicast service. Therefore, we can have conclusion for QoS info as follows:
Proposal 6: The QoS info reported via UAI are a set of PQIs and optionally range parameter.

The LTE V2X services are served in broadcast way, i.e., HARQ without feedback. However, for unicast and groupcast RAN1 has been discussing fundamentally different physical layer design, e.g., with HARQ feedback, CSI and link adaption. In order to configure proper Sidelink resource for different kinds of transmission, gNB should be able to know the cast type behind each Destination ID. If this information is reported via UAI in advance, then gNB is able to derive the cast type via the Destination index filed in NR SL BSR and then schedule the suitable radio resource for Sidelink transmission. In this way, there could be no specification impact to the NR SL BSR format to carry additional cast type information. The following proposal is suggested for cast type information reported in UAI.
Proposal 7: The cast type (i.e., unicast, groupcast and broadcast) associated with each Destination ID is reported via UAI.
3. Conclusion

In this contribution, we mainly discuss the BSR and UAI mechanism for NR sidelink Mode 1 and proposals are given as below.
For SL BSR format and priority:
Proposal 1: The size of BS field should be extended to 8bit.
Proposal 2: The size of Destination index field is kept to 4bit as baseline.
Proposal 3: The LCG ID should be extended to 3bit.
Proposal 4: The NR SL BSR format is consisting of Destination Bitmap, LCG Bitmap and BS field. Detailed format design is shown as in Figure 1.
Proposal 5: The MAC CE priority between NR SL BSR and UL BSR should be reconsidered in NR V2X. Details can be FFS.
For UAI content:
Proposal 6: The QoS info reported via UAI are a set of PQIs and optionally range parameter.
Proposal 7: The cast type (i.e., unicast, groupcast and broadcast) associated with each Destination ID is reported via UAI.
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