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1. Introduction
In the last RAN1 #98bis meeting, some high layer information was discussed and an LS was sent to RAN2 [1]. In the LS, one of the RAN1 agreements was attached as follows:

	Agreements made in RAN1#98bis:

· For the priority indication in 1st stage SCI: 

· Up to RAN2 on how to define the mapping between the priority indication and the corresponding QoS

Size is 3 bits (as a working assumption


Where the priority indication may be used for e.g. sensing, resource (re)selection procedures, priority comparison between LTE and NR packets on Tx/Rx overlap, etc. Therefore, it should be discussed in RAN2 the form of the priority indication and the mapping between the priority indication and corresponding QoS requirement.

For UL/SL prioritization, the agreements reached in last meeting are as follows:

	Agreements on prioritization: 

1: A separate LCH priority thresholds is configured for both NR-UL and NR-SL.

2: For between SL-data and UL-data/SRB, the SL transmission is prioritized if the highest priority value of UL LCH(s) with available data is larger than the UL priority threshold and the highest priority value of SL LCH(s) with available data is lower than the SL priority threshold. Otherwise the UL transmission is prioritized.

3: Prioritization between UL SR and SL data transmission could be based on priority of the UL LCH that triggered the UL SR and priority value(s) of SL LCH(s), similar as prioritization between NR UL data and NR SL data transmission.


Firstly, the above agreements are for intra-RAT prioritization between UL/SL, and we should also discuss the cross-RAT and DC cases as receiving RAN1/RAN4’s reply LS to us [2][3]. Secondly, there are still remaining issues such as how to determine the priority between UL/SL MAC CE and UL/SL data, and what is the form of the priority thresholds. 
Furthermore, RAN1 also agreed in RAN1 #98bis that [4]:

	Agreements:

•
For sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH) priority for a UE is (pre)-configured per UE 

•
The (pre)-configured priority is used in the same way as the priority for other channel/signals w.r.t. prioritization for handling in-device co-existence

•
Note: it is understood that the same priority (pre)-configuration is intended for all the related UEs 

•
The priority of PSFCH is set as the priority of the corresponding PSSCH.


Therefore, the priority of S-SSB and LTE SLSS/PSBCH should also be considered. 
In a word, this contribution will discuss the following priority related issues:

· To discuss the form of the priority indication in NR SL SCI and the mapping between the priority indication and corresponding QoS requirement;
· To discuss the UL/SL Prioritization for cross-RAT cases;
· To give a whole picture of prioritization between UL/SL data, UL/SL MAC CE and synchronization signal/channel.
2. Discussion
2.1 UL/SL prioritization for cross-RAT and DC 

In RAN2 #106 meeting, it was agreed that:
	Agreements on UL/SL prioritization:

3: 
LTE-solution should be applied to LTE UL and NR SL cross-RAT case (if needed). FFS on the need of this prioritization.

4:
For NR UL and LTE SL cross-RAT case, RAN2 aims at no change to LTE SL protocol, and LTE-solution is the baseline (if needed). FFS on the need of this prioritization.


And later in RAN2 #107 meeting, it was agreed:

	1: 
(To be confirmed by RAN1/4) RAN2 work on NR-UL/NR-SL prioritization at least for two scenarios: 1) when UL TX overlaps in time domain with SL TX in the shared/same carrier frequency, and 2) when UL TX and SL TX (in different carrier frequency) share TX chains and power budget. 

2:
(To be confirmed by RAN1/4) RAN2 work on LTE-UL/NR-SL and LTE-SL/NR-UL prioritization at least for scenario when UL TX and SL TX (in different carrier frequency) share TX chains and power budget.


And two LS were also sent to RAN1/RAN4 [5][6]. Regarding to what RAN4 reply [2], LTE Uu can share the same frequency with NR SL for licensed band, whereas NR Uu will not share the same frequency with LTE SL. Therefore, considering the two scenarios:

1) when UL TX overlaps in time domain with SL TX in the shared/same carrier frequency, and
2) when UL TX and SL TX (in different carrier frequency) share TX chains and power budget
For LTE-SL/NR-UL, scenario 1 would be not valid so there is no need to define any prioritization rules for this scenario. For other cases, both scenario 1 and 2 are relevant and valid scenarios for prioritization in Rel-16, as confirmed by RAN1. Therefore, we can confirm the prioritization rules are needed for cross-RAT UL/SL prioritization for some scenarios, and LTE solution should be the baseline (as agreed before).
Proposal 1: RAN2 to confirm that, regarding the two scenarios:

1) when UL TX overlaps in time domain with SL TX in the shared/same carrier frequency, and

2) when UL TX and SL TX (in different carrier frequency) share TX chains and power budget

- LTE-SL/NR-UL prioritization is needed for scenario 2 where LTE-solution is the baseline.
- LTE-UL/NR-SL prioritization is needed for scenario 1 and 2 where LTE-solution is applied.
For the DC scenario, it was also included in the LS [5] as follows:

-
SCG NR-UL and NR-SL under control of MCG;

-
SCG NR-UL and LTE-SL under control of MCG;

-
SCG LTE-UL and NR-SL under control of MCG
As RAN1 considers it is not necessary to separately consider SCG UL and MCG SL prioritization in Rel-16 from RAN1’s perspective [3], we can follow their decision and do not pursue solutions towards UL/SL prioritization in DC scenario in Release 16, especially considering the limitation of time we have.

Proposal 2: RAN2 does not pursue UL/SL prioritization rules for DC scenario in Release 16.
2.2 Synchronization signal/channel in UL/SL prioritization

There are two cases for SL Synchronization signal/channel priority comparison:
Case1: Priority comparison on SL for Synchronization signal/channel and data including cross-RAT and same RAT cases. (i.e., LTE SL Synchronization signal/channel vs NR SL data, NR SL Synchronization signal/channel vs LTE SL data, NR SL Synchronization signal/channel vs NR SL data)
Case2: Priority comparison between SL and Uu for Synchronization signal/channel and data including cross RAT and same RAT case. (i.e., LTE SL Synchronization signal/channel vs LTE UL data, LTE SL Synchronization signal/channel vs NR UL data, NR SL Synchronization signal/channel vs LTE UL data, NR SL Synchronization signal/channel vs NR UL data)
For case1, it should be noted that the priority between LTE SL Synchronization signal/channel and LTE SL data needs not to be considered as they are naturally using different resources that will not be overlapped. As RAN1 had agreed that for sidelink synchronization signal/channel (including S-SSB and LTE SLSS/PSBCH) priority for a UE was (pre)-configured per UE. We assume that the priority has the same format and meaning as that of PPPP (LTE) and PQI (NR). It means that we can compare them directly base on the priority. It is obvious that the lower priority index should have higher priority, the SL Synchronization signal/channel or SL data with higher priority should be sent when the collision happens between the SL Synchronization signal/channel and SL data.
Proposal 3: the SL Synchronization signal/channel or SL data with higher priority should be sent when the collision happens between the SL Synchronization signal/channel and SL data.
For case2, Prioritization between UL data and SL Synchronization signal/channel could be based on priority of the UL LCH and priority value(s) of SL Synchronization signal/channel, similar as prioritization between NR UL data and NR SL data transmission.
Proposal 4: Prioritization between UL data and SL Synchronization signal/channel could be based on priority of the UL LCH and priority value(s) of SL Synchronization signal/channel, similar as prioritization between NR UL data and NR SL data transmission (i.e. two threshold would be defined for comparison).
2.3 Priority indication

In LTE, each sidelink MAC PDU will be associated with a PPPP provided by upper layer, which would be used for intra-UE and inter-UE transmission prioritization. In [7], it can be found:
**************************************TS 23.303********************************************

The ProSe access stratum uses the ProSe Per-Packet Priority associated with the protocol data unit as received from the upper layers to prioritise the transmission in respect with other intra-UE transmissions (i.e. protocol data units associated with different priorities awaiting transmission inside the same UE) and inter-UE transmissions (i.e. protocol data units associated with different priorities awaiting transmission inside different UEs).

Priority queues (both intra-UE and inter-UE) are expected to be served in priority order i.e. UE serves all packets associated with ProSe Per-Packet Priority N before serving packets associated with priority N+1 (lower number meaning higher priority).
**************************************TS 23.303********************************************

As RAN1 has agreed to include priority indication in NR SL SCI, it may also be used for e.g. sensing, resource (re)selection procedures, priority comparison between LTE and NR packets on Tx/Rx overlap, etc. According to SA2’s reply LS to RAN1 [8], the Priority Level of the NR V2X PC5 QoS characteristics has the same format and meaning of that of the PPPP, which means that the same numerical value of Priority Level and PPPP has the same meaning in NR V2X and LTE V2X. 
Observation 1: The Priority Level of the NR V2X PC5 QoS characteristics has the same format and meaning of that of the PPPP, as confirmed by SA2.
Therefore, the simplest solution would be to include Priority Level into NR SL SCI, so that the priority indication can serve both intra-RAT and inter-RAT transmission/reception prioritization cases. However, the Priority Level of the NR V2X PC5 QoS characteristics cannot reflect the integrated QoS requirement since it is only one single dimension of QoS characteristics. Other factors such as Packet Delay Budget (PDB), PC5 flow bit rates, and Range cannot be reflected by the Priority Level. Remember that LTE’s PPPP at least encodes both the concept of priority and latency/packet delay budget PDB.
Observation 2: Only the Priority Level of the NR V2X PC5 QoS characteristics cannot reflect the whole QoS requirement, without considering factors such as latency, PC5 flow bit rates, and Range.
On the other hand, logical channel priority and the mapping from PQI/PFI to LCH is configured by the network, who has a better knowledge of all QoS requirement according to UE’s report or typical service requirement. In this sense, by using logical channel priority to derive priority indication, there may be no need to further configure a mapping between SCI priority indication and corresponding QoS requirements. Moreover, logical channel priority can be applied to both STCH and SCCH, so that not only the priority of user data but also the priority of the PC5-RRC messages and PC5-S messages can be identified by using logical channel priority. 
Therefore, it can also be considered that the priority indication can be derived by the logical channel priority. In NR SL, it was agreed the number of LC id for SL DRB (for a given destination id) is 16. Per RAN1’s working assumption, the priority indication would be 3 bits. If we follow RAN1’s WA, the logical channel priority may not be directly put into SCI. Instead, a mapping may be needed between the logical channel priority and the priority indication in SCI.
Observation 3: Logical channel priority and the mapping from PQI/PFI to LCH is configured by the network, who has a better knowledge of all QoS requirement according to UE’s report or typical service requirement.
Observation 4: Logical channel priority can be applied to both STCH and SCCH.

Proposal 5: RAN2 to discuss the Priority Indication in NR SCI associated to messages in STCH is derived by:

· Priority level in PQI, or
· The corresponding Logical Channel Priority.

For SCCH, if Priority Indication is not derived by the corresponding Logical Channel Priority, as there is no PQI for PC5-RRC and PC5-S messages, it should be specified as a fix value in the specification.
Proposal 6: RAN2 to discuss the Priority Indication in NR SCI associated to messages in SCCH is:
· Specified as a fix value in the specification, or
· Derived by the corresponding Logical Channel Priority.

Proposal 7: If the Priority Indication in NR SCI associated to messages in STCH/SCCH is derived by the corresponding Logical Channel Priority, FFS how to derive 3 bits SCI priority indication from 4 bits Logical Channel Priority.
Besides, the priority indication associated to MAC CE and Synchronization signal should also be discussed. Normally, the prioritization of MAC CE and data in logical channels would be defined in the specification, so that the corresponding priority indication in SCI can also be specified as a fix value in the spec. For synchronization signal/channel, the prioritization of S-SSB can follow the similar design, i.e. to have a specified fix value. Meantime, RAN1 should also be informed of the agreements we have for NR SCI priority indication.
Proposal 8: The Priority Indication in NR SCI associated to MAC CE can be specified as a fix value in the specification.
Proposal 9: The Priority Indication in NR SCI associated to S-SSB can be specified as a fix value in the specification.
Proposal 10: If proposal 5 to 9 are agreed, send an LS to RAN1 for the agreement.
3. Conclusion
In this contribution, we discussed UL/SL prioritization for cross-RAT and DC. Besides, the priority in SCI is also discussed and based on that we need to further consider the prioritization between synchronization signal/channel and UL/SL data. And we have the following observations and proposals:
For UL/SL prioritization for cross-RAT and DC:
Proposal 1: RAN2 to confirm that, regarding the two scenarios:
1) when UL TX overlaps in time domain with SL TX in the shared/same carrier frequency, and

2) when UL TX and SL TX (in different carrier frequency) share TX chains and power budget

- LTE-SL/NR-UL prioritization is needed for scenario 2 where LTE-solution is the baseline.
- LTE-UL/NR-SL prioritization is needed for scenario 1 and 2 where LTE-solution is applied.
Proposal 2: RAN2 does not pursue UL/SL prioritization rules for DC scenario in Release 16.
For Synchronization signal/channel in UL/SL prioritization:

Proposal 3: the SL Synchronization signal/channel or SL data with higher priority should be sent when the collision happens between the SL Synchronization signal/channel and SL data.
Proposal 4: Prioritization between UL data and SL Synchronization signal/channel could be based on priority of the UL LCH and priority value(s) of SL Synchronization signal/channel, similar as prioritization between NR UL data and NR SL data transmission (i.e. two threshold would be defined for comparison).
For Priority indication:
Observation 1: The Priority Level of the NR V2X PC5 QoS characteristics has the same format and meaning of that of the PPPP, as confirmed by SA2.
Observation 2: Only the Priority Level of the NR V2X PC5 QoS characteristics cannot reflect the whole QoS requirement, without considering factors such as latency, PC5 flow bit rates, and Range.
Observation 3: Logical channel priority and the mapping from PQI/PFI to LCH is configured by the network, who has a better knowledge of all QoS requirement according to UE’s report or typical service requirement.
Observation 4: Logical channel priority can be applied to both STCH and SCCH.
Proposal 5: RAN2 to discuss the Priority Indication in NR SCI associated to messages in STCH is derived by:

· Priority level in PQI, or
· The corresponding Logical Channel Priority.


Proposal 6: RAN2 to discuss the Priority Indication in NR SCI associated to messages in SCCH is:
· Specified as a fix value in the specification, or
· Derived by the corresponding Logical Channel Priority.
Proposal 7: If the Priority Indication in NR SCI associated to messages in STCH/SCCH is derived by the corresponding Logical Channel Priority, FFS how to derive 3 bits SCI priority indication from 4 bits Logical Channel Priority.
Proposal 8: The Priority Indication in NR SCI associated to MAC CE can be specified as a fix value in the specification.
Proposal 9: The Priority Indication in NR SCI associated to S-SSB can be specified as a fix value in the specification.
Proposal 10: If proposal 5 to 9 are agreed, send an LS to RAN1 for the agreement.
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