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1 Introduction

In RAN2#105bis, the following has been agreed for mode 1 resource allocation:
Agreements on SR: 

1: 
For NR Uu controlling NR SL, whether/how to configure separate SR resources and SR configurations for UL and SL is up to gNB implementation (e.g. associating UL LCHs and SL LCHs with different SR configuration IDs respectively).

2: 
As in NR Uu, the mapping between SR configurations and SL LCHs can be achieved by including in each SL LCH configuration the ID of its associated SR configuration, which is associated with a set of SR resources.
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.
Agreements on SL configured grant: 

1: 
Multiple active configured sidelink grants should be supported in NR sidelink.

2: 
A confirmation for activation/deactivation of SL configured grant type-2 is needed. Details are FFS.

Agreements on SL configured grant: 

1: 
The type 1 and 2 configured SL grant should be specified for NR SL mode 1.

In this paper, we discuss the remaining issues for L2/L3 protocol design for NR V2X mode 1. 
2 Discussion
2.1 SidelinkUEInformation
One important RRC message used in LTE V2X is SidelinkUEInformation. In this message, the UE will notify the ProSe destination(s) which the UE intends to communicate with via Uu interface, and eNB will provide the corresponding resource configuration (e.g., scheduled pool) to the UE.
It has been agreed in RAN2#104 that:
For NR V2X sidelink communication, the reporting of sidelink UE information is needed. The sidelink UE information reporting mechanism in LTE is taken as the baseline. For sidelink UE information in NR, it is FFS what information needs to be included.
One design issue which has been discussed in the Rel-15 work is to group the UE requests per-destination or pre-carrier. Although only a single-carrier is supported in R16, we think it is important to have an RRC message format design which can be easily extended to multi-carrier case to be future proof.

As pointed out both in [1] and [2] for LTE V2X, there is potentially a destination address collision issue, which means that different V2X services may be mapped to the same destination L2 ID used in AS layer. According to the latest SA2 progress, we think this issue still exist in NR V2X. There is no one-to-one mapping between PSID to Destination L2 ID guaranteed by SA2.
Observation 1
Destination Layer 2 ID does not uniquely identify a V2X service.

Therefore, it is highly possible that for a particular transmission, there is a combination of requirements for the base station to consider. For example, all the following may need to be taken into consideration:

Destination ID, Frequency/Carrier, QoS profile, Cast type;

Based on the above, continuing using the Destination L2 ID is not suitable as the index to signal such combination of the information to the base station in the SidelinkUEInformation. Rather, it would be necessary to introduce an Index of the combination of the parameters in the report, i.e.:


Index 1: Destination ID1, Frequency/Carrier 1, QoS Profile 1, Cast Type = groupcast;


Index 2, Destination ID 2, Frequency/Carrier 2, QoS Profile 2, Cast Type = broadcast;


Index 3: Destination ID 2, Frequency/Carrier 3, QoS Profile 3, Cast Type = unicast;

This way, both base station and UE can simplify the operation in scheduling signalling. For example, in the BSR, the UE only needs to indicate the Index number, and it would allow the base station to retrieve the corresponding set of conformation parameters and perform scheduling accordingly.   
Proposal 1: 
In SidelinkUEInformation, an Index should be used to group the set of parameters associated with a particular transmission, and the UE should include the Index in the scheduling request (BSR).
For a V2X service, multiple cast-types may be supported, as indicated in an earlier SA2 LS reply [3] for RAT selection issue. According to this, the Destination L2 ID mapped from a V2X service may be used by multiple different cast-types. Therefore, this cast-type information must be also reported along with each entry of scheduling request for the destination L2 ID.

Proposal 2:
In SidelinkUEInformation, mode 1 UE includes the cast type information for each Destination L2 ID.

When counting towards the destination index, an entry with same Destination L2 ID but multiple, different cast types shall be counted as different indexes. For example, if L2 ID is included in SidelinkUEInformation for both groupcast and unicast, it will be given different indexes.  Otherwise the destination index in BSR reporting is unable to differentiate the cast type of the traffic.
Proposal 3:
 Different cast-types with the same L2 ID use different indexes.
Also, according to QoS design, the gNB will also need to take care of the resource scheduling based on the QoS requirements of the Sidelink QoS flow. So, the QoS information needs to be associated in each entry, to allow the gNB to make different scheduling decisions per each service. 
Proposal 4:
In SidelinkUEInformation, mode 1 UE includes the QoS information (e.g., QFI or QoS Profile) for each request entry.
2.2 UEAssistanceInformation

In both the Rel-14 and Rel-15 LTE V2X design, UEAssistanceInformation is used in conjunction with SidelinkUEInformation to provide traffic pattern information for the UL and SL SPS resource allocation. However, in LTE-V2X, UEAssistanceInformation does not include the L2 destination used for the traffic pattern. Therefore, this makes eNB unable to link the reported traffic pattern to a certain ProSe Destination, and thereby unable to activate SPS configuration in the correct carrier for the periodic traffic in case multi-carrier is supported. The Rel-15 design has solved this problem by juxtaposing the structure of <L2 Destination ID, PPPR> with each reported traffic pattern in UEAssistanceInformation. In this way, the eNB is able to link the L2 ID to a L2 ID reported in SidelinkUEInformation and understand which carrier(s) need to be used by a V2X service. 
Observation 2:
A parameter is needed to link the report in UEAssistanceInformation to the request in SidelinkUEInformation. 
Regarding the NR V2X design of SidelinkUEInformation, as discussed in the last section, each request entry is identified by a numeric index, and the cast type and QOS information are also already included in SidelinkUEInformation. Therefore, as long as this index is included in the R16 UAI message, the cast type and QoS information do not need to be repeated. 
Proposal 5:
The index to the request entry in SidelinkUEInformation is included in UEAssistanceInformation to link the traffic pattern report to the corresponding entry in SidelinkUEInformation. 
Different from LTE V2X design, PPPR or PPPP are no longer needed in UAI message. The gNB can use the QoS information reported in SidelinkUEInformation to derive the corresponding QoS requirements for the periodic traffic for the same service. This also helps to reduce the number of UAI messages generated by each UE in case QoS requirements are changed for a particular V2X service.
Proposal 6:
No need to include QoS information in the UEAssistanceInformation.
2.3 BSR
RAN2 has already agreed to reuse LTE Sidelink BSR design as a basis for the NR V2X. Compare with the LTE SL design, the Sidelink BSR format needs to be slightly changed. This is because the LCG number is increased from 4 to 8 for NR Uu design, so that each LCG ID need 3-bits to present.

Given the byte-alignment issue, if each <Destination Index, LCG ID>combo shall occupy an octet, there could be a 5-bit index usable in each BSR entry.

Proposal 7:
For NR SL BSR, 5-bit destination index and 3-bit LCG ID are used. 
3 Conclusion
Based on the above discussion in section 2 we have the following proposals:

Proposal 1: 
In SidelinkUEInformation, an Index should be used to group the set of parameters associated with a particular transmission, and the UE should include the Index in the scheduling request (BSR).
Proposal 2:

In SidelinkUEInformation, mode 1 UE includes the cast type information for each Destination L2 ID.

Proposal 3:
 
Different cast-types with the same L2 ID use different indexes.
Proposal 4:

In SidelinkUEInformation, mode 1 UE includes the QoS information (e.g., QFI or QoS Profile) for each request entry.
Proposal 5:

The index to the request entry in SidelinkUEInformation. is included in UEAssistanceInformation to link the traffic pattern report to the corresponding entry in SidelinkUEInformation. 
Proposal 6:

No need to include QoS information in the UEAssistanceInformation.

Proposal 7:

For SL BSR, 5-bit destination index and 3-bit LCG ID are used. 
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