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1 Introduction

In RAN2#104, the following agreements have been reached

Agreements on MAC:

5:
Sidelink Buffer Status Reporting is supported for NR sidelink broadcast, groupcast and unicast in NR MAC.

7:
RAN2 should additionally study whether and how to enhance SR procedure/configuration, MAC PDU format, HARQ/CSI feedback/procedure (for groupcast and unicast) (if there is any stage 2 RAN2 issue), and configured SL grant transmission in NR MAC.

9:
To report the traffic pattern(s) for NR V2X sidelink communication, UE assistance information reporting is needed (at least for periodic traffic pattern). The UE assistance reporting mechanism for LTE V2X sidelink communication is taken as the baseline. RAN2 to further discuss whether/what new information is needed in UE assistance information for NR V2X sidelink communication, on top of the LTE baseline, based on the conclusion of QoS discussion.

In RAN2#105, the following aspects were agreed for MAC
1-1: Separate SR resources and configurations are supported for UL and SL in NR Sidelink Mode 1.

1-2:  Multiple SR resources and configurations are supported for different SL logical channels in NR Sidelink Mode 1.

1-3: At least Destination information, LCG information and Buffer Size are included in Sidelink BSR MAC Control Element for NR Sidelink Mode 1.
In this contribution, we discuss the left issues on key enablers for mode-1, i.e., BSR and UAI message.
2 Discussion
2.1 BSR
For SL BSR design, there are mainly two issues, which has been discussed during LTE-V2X:
One was discussed in [101#73][LTE/V2X] Destination address enhancements (ZTE), which is on the issue that the same destination address may create multiple destination index unnecessarily, simply because the same address is applicable for multiple frequency, as reported in sidelink UE information.
Observation 1 In LTE-V2X, the same destination address would occupy multiple destination index in BSR, if it is reported for multiple frequency in sidelink UE information.

The other issue is LCG association of PPPR, which was introduced in R15, would reduce the LCG resolution in terms of PPPP differentiation, which has not been addressed.
Observation 2 In LTE-V2X, the association of PPPP/PPPR with LCG (limited to 4) would reduce the LCG resolution in terms of QoS requirement differentiation.

In NR-Uu, the number of LCH is increased from 8 to 16, and the LCG number is increased from 4 to 8 correspondingly.

Observation 3 In NR-Uu, the number of LCG is increased to 8.

Here one needs to consider the byte alignment issue. 

· In LTE, 4-bit destination ID + 2-bit LCG ID + 6-bit buffer size index = 1.5 byte
· In NR, the buffer size is defined via either 5-bit or 8-bit, considering the resolution in LTE is 6-bit, it is more straightforward to adopt 8-bit. Considering that, it is more byte-aligned if destination-index + LCG ID = 8-bit, i.e.,

· Either destination index = 5-bit, LCG ID = 3-bit;

· Or destination index = 4-bit, LCG ID = 4-bit;
Considering that NR-V2X is to handle 3 different cast-types, i.e., more destination index is foresee, and even for Uu, 3-bit LCG ID is enough to represent different 5QI.
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Figure 2 SL BSR format

Proposal 1 For SL BSR, adopt 8-bit buffer size, 5-bit destination index and 3-bit LCG ID.

Another issue is how to handle the inter-RAT issue, for which the options could be:
· Option-1 (no inter-RAT BSR): The very baseline is only define a new SUI message for NR-V2X traffic in 38.331, and refer to that in 36.331, while BSR is limited to intra-RAT case, i.e., LTE-BSR (or NR-BSR) is only associated with LTE-SUI (NR-SUI) message, i.e., not introduce BSR format change for inter-RAT case, this is because UAI information is enough for SPS-type traffic;

· Option-2 (inter-RAT BSR + container for SUI): On top of Option-1, inter-RAT BSR can be introduced, either copy the format directly from 36.331 (or 38.331) for LTE-V2X (or NR-V2X) in NR (or LTE) system, or enhance the format defined in 36.331 (or 38.331) in to reflect LTE-V2X (NR-V2X) traffic in NR (or LTE) system.

· Option-3 (inter-RAT BSR + non-container for SUI): instead of the container-based solution, SUI message can be extended in 36.331 (or 38.331) to reflect the NR-V2X (or LTE-V2X) traffic.

In summary, the following table shows the possible spec impact for the 3 options above. It can be seen that the impact is from light to heavy (the highlighted parts are the ones requires specification work).

Table 1 SUI and BSR design for the inter-RAT scenario

	Options
	SUI in LTE
	BSR in LTE
	SUI in NR
	BSR in NR

	1
	LTE-V2X
	Keep the current format 
	Keep the current format 
	Refer to 36.331 for LTE-V2X reporting
	Not introducing BSR format for it.

	
	NR-V2X
	Refer to 38.331 
	Not introducing BSR format 
	Introduce a new SUI format
	Introduce a new BSR format

	2
	LTE-V2X
	Keep the current format 
	Keep the current format
	Refer to 36.331 for LTE-V2X reporting
	Copy the LTE-BSR to reflect the LTE-SUI message, or base on the newly introduced NR-BSR to reflect the LTE-V2X (reported in LTE-SUI) only or jointly with NR-V2X (reported in NR-SUI)

	
	NR-V2X
	Refer to 38.331 
	Copy the NR-BSR to reflect the NR-SUI message, or enhance the LTE-BSR to reflect the NR-V2X (reported in NR-SUI) only or jointly with LTE-V2X (reported in LTE-SUI)
	Introduce a new SUI format
	Introduce a new BSR format, for NR-V2X only or jointly with LTE-V2X (reported in LTE-SUI)

	3
	LTE-V2X
	Keep the current format 
	Keep the current format 
	Introduce a new SUI format
	base on the newly introduced NR-BSR to reflect the LTE-V2X (reported in LTE-SUI) only or jointly with NR-V2X (reported in NR-SUI)

	
	NR-V2X
	Enhance the LTE-SUI format in 36.331
	Enhance the LTE-BSR to reflect the NR-V2X (reported in enhanced LTE-SUI) only or jointly with LTE-V2X (reported in original LTE-SUI)
	Introduce a new SUI format
	Introduce a new BSR format, for NR-V2X only or jointly with LTE-V2X (reported in LTE-SUI)


In order to minimize the spec effort, and also considering the UAI message can already support the SPS traffic, we slightly prefer option-1, i.e., no inter-RAT BSR introduced.

Proposal 2 RAN2 does not pursue BSR for inter-RAT traffic volume reporting.
2.2 UEAssistanceInformation
The RAN2#104 agreement on this issue is as follows:

9:
To report the traffic pattern(s) for NR V2X sidelink communication, UE assistance information reporting is needed (at least for periodic traffic pattern). The UE assistance reporting mechanism for LTE V2X sidelink communication is taken as the baseline. RAN2 to further discuss whether/what new information is needed in UE assistance information for NR V2X sidelink communication, on top of the LTE baseline, based on the conclusion of QoS discussion.

Looking at the LTE design as in TS 36.331

TrafficPatternInfo-r14 ::=
SEQUENCE {


trafficPeriodicity-r14


ENUMERATED {











sf20, sf50, sf100, sf200, sf300, sf400, sf500,











sf600, sf700, sf800, sf900, sf1000},


timingOffset-r14



INTEGER (0..10239),


priorityInfoSL-r14



SL-Priority-r13







OPTIONAL,


logicalChannelIdentityUL-r14
INTEGER (3..10)







OPTIONAL,


messageSize-r14




BIT STRING (SIZE (6))
}

TrafficPatternInfoList-v1530 ::= SEQUENCE (SIZE (1..maxTrafficPattern-r14)) OF TrafficPatternInfo-v1530

TrafficPatternInfo-v1530 ::=
SEQUENCE {


trafficDestination-r15


SL-DestinationIdentity-r12




OPTIONAL,


reliabilityInfoSL-r15


SL-Reliability-r15






OPTIONAL

}

One can copy the related field into NR design, i.e, 

· Periodicity, time offset, message size. These information are mainly to help the scheduling;

· LCH ID, and QoS related information. Considering now for NR-V2X, even for sidelink, the LCH-to-QoS (flow) mapping is under network configuration, one can derive one from the other, i.e., the QoS related information (PQI / QFI) and the LCH ID, and thus redundancy should be avoided here

· Destination information: this is mainly to help the network to derive the applicable frequency.

Observation 4 QoS requirement information can be derived from LCH and QoS/QFI-to-bearer mapping, which is under network control.

Therefore, the suggestion here is to avoid the QoS related information in the report, but just rely on the destination information and the LCH ID for the network to derive the QoS requirement.

Proposal 3 Support UE assistance information reporting on traffic pattern, including information on periodicity, time offset, LCH ID, message size, and destination information.
3 Conclusion
Based on the discussion in section 2, we observe

Observation 1
In LTE-V2X, the same destination address would occupy multiple destination index in BSR, if it is reported for multiple frequency in sidelink UE information.
Observation 2
In LTE-V2X, the association of PPPP/PPPR with LCG (limited to 4) would reduce the LCG resolution in terms of QoS requirement differentiation.
Observation 3
In NR-Uu, the number of LCG is increased to 8.
Observation 4
QoS requirement information can be derived from LCH and QoS/QFI-to-bearer mapping, which is under network control.


And thus we propose:
Proposal 1
For SL BSR, adopt 8-bit buffer size, 5-bit destination index and 3-bit LCG ID.
Proposal 2
RAN2 does not pursue BSR for inter-RAT traffic volume reporting.
Proposal 3
Support UE assistance information reporting on traffic pattern, including information on periodicity, time offset, LCH ID, message size, and destination information.
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