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Introduction
In the last meeting, several issues were discussed for intra-band con-current operation [1]. More clarifications were made on operating scenarios for Uu and SL operating in the same licensed bands. In this contribution, we will further discuss the related issues for intra-band con-current operation.
Discussion
Intra-band con-current operation in the TDD band 
In the last meeting, the operating scenarios for intra-band con-current operation were discussed. For TDD band, we have following progress on the operating scenarios:
Issue 1-2-1: Intra-band con-current V2X operation with adjacent carrier for TDD band
Agreements:
Simultaneous NR UL Transmission and NR SL reception with adjacent carrier in TDD band are not allowed, and then RAN4 allow intra-band con-current SL operation with adjacent carrier for FDM operation in TDD band without in-device coexistence study.
Issue 1-2-3: Frequency separation for non-adjacent carriers
· Candidate options:
· Option 1: RAN4 discuss whether to introduce the concurrent reception of SL and Uu transmission operation in the licensed band.
· Option 1a: RAN4 don’t allow con-current Uu transmission and SL reception for FDM operation with non-adjacent carriers. 
· Option 2: No need to introduce the frequency separation for the case Uu and SL are in different channels for intra-band con-current operation.
· Recommended WF
· Option 1. RAN4 decide whether to allow con-current reception of SL and Uu transmission operation in the licensed band in next meeting.
For the adjacent carrier in TDD band, simultaneous NR UL transmission and NR SL reception are not allowed. For the non-adjacent carrier in TDD band, RAN4 will further discuss whether to allow the simultaneous UL transmission and SL reception. The restriction of not allowing the simultaneous UL transmission and SL reception was introduced for the protection of SL reception in the interference of UL transmission in the adjacent carrier. For the non-adjacent carriers case, whether to introduce this restriction has relation to the need to introduce the frequency separation between Uu and SL carriers. 
In our view, we think there is no need to introduce the frequency separation requirements. In RAN4, there is no such requirement as the frequency separation between two carriers and no need to create such a requirement. Also, for the adjacent or non-adjacent carriers cases, we think it is better to align the same restriction on the simultaneous UL transmission and SL reception. If it is not allowed for adjacent carriers, it is suggested not to allow for non-adjacent carriers.
Proposal 1：No need to introduce the frequency separation for the case Uu and SL are in different channels for intra-band con-current operation.
For now, we haven’t discussed the impact on the specification of introducing such a restriction of not allowing the simultaneous UL transmission and SL reception. 
In RAN1, SL time resources are configured in the UL resource allocation, as illustrated in Figure 1. For NR, tdd UL/DL common configuration is used to indicate the UL/DL resource allocation in the cell when operating in TDD mode. For NR SL, sl-TDD-Config is used to indicate the resources that could be used for SL. Once received the sl-TDD-Config, the UE shall not perform sidelink operation on the DL proportion indicated by sl-TDD-Config to avoid interference from SL to DL at the cell edge. When SL is in coverage on the TDD band, if tdd-UL-DL-Configuration-Common is included in the received SIB1, sl-TDD-Config representing the same meaning with tdd-UL-DL-Configuration-Common [2].


Figure 1. Illustration Uu and SL sharing the whole spectrum in TDD band
If RAN4 agrees not to allow the simultaneous SL reception and UL transmission, this will have an impact on RAN1 at least. However, this restriction may not have an impact on RAN4’s requirement. It is suggested to discuss the necessity of the restriction of not allowing the con-current of SL reception and Uu transmission and its impact on the specification.
Proposal 2: RAN4 discuss the necessity of the restriction of not allowing the con-current of SL reception and Uu transmission and its impact on the specification.
Switching period position between Uu and SL was an important issue discussed in the last meeting. The agreements on this issue were captured as follows:
Issue 1-3-3: Switching period position
Agreements:
The priority rule, i.e. the switching period is located on the RAT that has a lower priority, is considered as a starting point.
In Rel-16 V2X, we spent a lot of efforts defining the switching requirements between LTE SL and NR SL. And this issue closed in the last meeting. The switching period position was put in the transmission of lower priority. If we decide the way of defining switching period position for Uu and SL, the following issues should be considered:
· How RAN1 defined the priority rule for Uu and SL
· The impact of RAN1
In TS 38.213, RAN1 defined a set of rules for simultaneous SL and UL transmission/receptions in section 16.2.4.3, which are captured as follows:
[bookmark: _Toc29894884][bookmark: _Toc29899183][bookmark: _Toc29899601][bookmark: _Toc29917337][bookmark: _Toc36498212][bookmark: _Toc45699240][bookmark: _Toc66974118]16.2.4.3	Simultaneous SL and UL transmissions/receptions
If a UE 
-	would simultaneously transmit on the UL and on the SL of a serving cell, and
-	the UE is not capable of simultaneous transmissions on the UL and on the SL of the serving cell
the UE transmits only on the link, UL or SL, with the higher priority.
If a UE 
-	would simultaneously transmit on the UL and receive on the SL in a carrier,
the UE transmits on UL or receives on SL, with the higher priority.
......
[bookmark: _Toc45699241][bookmark: _Toc66974119]16.2.4.3.1	Prioritizations for sidelink and uplink transmissions/receptions 
A UE performs prioritization between SL transmissions/receptions and UL transmissions after performing the procedures described in Clause 9.2.5 and in Clause 6.1 of [6, TS 38.214]. 
PSFCH transmissions in a slot have a same priority value as the smallest priority value among PSSCH receptions with corresponding HARQ-ACK information provided by the PSFCH transmissions in the slot.
PSFCH receptions in a slot have a same priority value as the smallest priority value among PSSCH transmissions with corresponding HARQ-ACK information provided by the PSFCH receptions in the slot.
A priority of S-SS/PSBCH block transmission or reception is provided by sl-SSB-PriorityNR.
……
The scenario describes in RAN1 spec is that simultaneously transmission on the UL and SL, which means UL transmission overlaps with SL transmission in time. However, the switching case defined in RAN4 is UL transmission switching to SL transmission or otherwise and these two transmissions do not overlap in time. These two scenarios are not exactly the same. If the switching period position is placed based on the priority rule defined in RAN1, we should check with RAN1 if there is potential impact.
Observation 1: RAN1 defined the priority rule for simultaneous transmission case, not for the switching case for Uu and SL transmissions discussed in RAN4.
Proposal 3: If RAN4 decide the switching period position based on the priority rule defined in RAN1, the impact on RAN1 should also be considered.
Intra-band con-current operation in the FDD band
Band n14 was introduced in Rel-17 SL enhancements for public safety services. In the last meeting, we also agreed that only the uplink part of this spectrum can be used for SL transmission. For the in-coverage case, we see the possibility of the concurrent operation of Uu and SL in band n14. However, we also had the progress related for FDD band:
Issue 1-2-2: Intra-band con-current V2X operation with adjacent carrier for FDD band
Agreements:
Focus on intra-band con-current V2X operation with adjacent carrier for TDD band and deprioritize FDD band. FDD band can be studied once operator has request.
In the last meeting, the operator updated the operating scenarios in band n14 used for SL transmission. In this case, SL transmission coexist with Uu in the same band. RAN4 should make a clear decision whether to allow intra-band con-current V2X operation with adjacent carrier for FDD band.
Proposal 4: RAN4 should make a clear decision whether to allow intra-band con-current V2X operation for FDD band.
 Conclusion
This contribution discusses the related issued for intra-band con-current operation. The following observations and proposals are made:
Proposal 1：No need to introduce the frequency separation for the case Uu and SL are in different channels for intra-band con-current operation.
Proposal 2: RAN4 discuss the necessity of the restriction of not allowing the con-current od SL reception and Uu transmission and its impact on the specification.
Observation 1: RAN1 defined the priority rule for simultaneous transmission case, not for the switching case for Uu and SL transmissions discussed in RAN4.
Proposal 3: If RAN4 decide the switching period position based on the priority rule defined in RAN1, the impact on RAN1 should also be considered.
Proposal 4: RAN4 should make a clear decision whether to allow intra-band con-current V2X operation for FDD band.
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