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1 [bookmark: OLE_LINK20][bookmark: OLE_LINK21][bookmark: OLE_LINK175][bookmark: OLE_LINK176]Introduction
In RAN #88, it was concluded that the core part of 5G V2X with NR SL WI is 100% completed [1].
	RP-200854	Status report of WI: 5G V2X with NR sidelink; rapporteur: LG 	RAN1
	Electronics
Replaces 
	KT: Rapporteur insisting 100% completion with WI summary submission. However, there is also WI 	exception sheet 
	submitted for 3 month extension of WI. Clarification needed for the actual status of WI
	MCC: Core part: 100%, June 20 and exception sheet together are not possible
	
	conclusion: Core part WI completed


In addition to the above firm conclusion, some potential correction issues were identified by individual companies for RAN2 to consider, as recorded below [1]:
	RP-201259	List of potential corrections for Core part: 5G V2X with NR sidelink	LG Electronics
	 result of email discussion [V2X_Exception_sheet]
	
	RAN chairman:
	It can be seen that RAN4 has a good handle of where they should base their critical corrections work 	on V2X. TUs 
	are also appropriately allocated.
	So I think we have a good plan in place, we do not need an Exception sheet for this.
	
	Regarding the RAN2 corrections work on V2X, I propose we minute that the items in the Intermediate 	Summary that 
	were discussed this week in RAN can be discussed in RAN2 further:
	1)            Cross-RAT configuration
	2)            Prioritization between uplink transmissions on Uu and sidelink transmissions on PC5 
	
	
	Tdoc RP-201259 was finally withdrawn as not needed
	The document was withdrawn.


Specifically, the “issue 2)” above is about how the UE performs NR UL and SL transmission prioritization under the RAN incapable of supporting SL, and the related company thought this case failed to have been discussed, which results in the NR UL transmissions unreasonably impacted by SL transmissions in the current Spec [2].
In this contribution, we clarify that in the current Specs [3][4], the pre-configuration of the priority threshold(s) needed by UL/SL transmission prioritization have already been supported, so the UE can always rely on the pre-configured threshold(s) for UL/SL transmission prioritization, even if RAN is incapable of configuring them (e.g. not supporting SL feature), and with appropriate threshold value(s) preconfigured based on NW implementation, whether/how UL transmission is impacted by the SL transmission is fully under the NW control, making the above “issues 2)” raised by individual companies in RAN plenary not actually existing.
NOTE that the above so called “issues” were just recorded as discussion minutes. There was neither any conclusion on the existence of these issues, nor the need of any potential Spec changes from RAN plenary. 
2 Discussion
The key issue here is: whether the UE performs the prioritization between NR UL transmission[footnoteRef:1] and SL transmission in a proper way, if it is accessing to the RAN which does not support SL and is thus unable to configure the priority threshold(s) (i.e. ul-PrioritizationThres and/or sl-PrioritizationThres) needed for prioritization operations [2]. Note that the issue is irrelevant to RRC_IDLE/INACTIVE UEs as considered in [2], since RRC_IDLE/INACTIVE UEs in NR (at least in this release) do not transmit in UL, except for RACH which is however unconditionally prioritized in the current Spec without dependency on these priority thresholds. [1:  Note that RAN plenary discussion was only concerned about the prioritization between NR UL transmission and SL transmission, as raised in [2]. So the issue concerned by RAN plenary is not relevant to LTE UL transmission and potential impacts on it due to SL.] 

First, we focus on the NR UL vs. NR SL transmission prioritization. Actually, in the current TS 38.331 [3], the pre-configuration of ul-PrioritizationThres and sl-PrioritizationThres are already supported, as cited in Annex A, i.e. SL-PreconfigurationNR >> sl-UE-SelectedPreConfig >> ul-PrioritizationThres & sl-PrioritizationThres.
Observation 1: Pre-configuration of the priority thresholds for NR UL and NR SL transmission prioritization has already been supported by the current TS 38.331. 
It should be noted that pre-configuration, though not configured by RAN signalling, also belongs to NW configuration, and should be finally determined by the operators with sufficient consideration on their NW deployment. Specifically, if SL is to be deployed in a region, the pre-configuration has to be set and utilized in such a way that the impacts on normal Uu communication due to sidelink should be avoided or, at least, limited to a level that is acceptable to the local operators’ NW, no matter via the direct provisioning from the operators or via the coordination of the UE vendors implementing SL and local operators. It is completely wrong understanding that as long as the operator’s NW does not support SL feature, the UE implementing SL itself can arbitrarily set the pre-configuration parameters as it wants, because this is likely to lead to unacceptable impacts on operators’ NW which resulting in such deployment of SL even illegal and thus prohibitive (e.g. against regional regulations/laws) in a certain region. 
Obviously, the UL and SL transmission prioritization is directly related to the impacts on Uu due to SL communication. In order to deploy NR SL in a region, therefore, if there are potential impacts on NR Uu foreseen, then even if the RAN of the operators does not support SL, the ul-PrioritizationThres and sl-PrioritizationThres need to be included in the pre-configuration and set to appropriate values to avoid impacts on specific NR UL transmission (e.g. URLLC traffic) or even to avoid any impact on operator’s NW, as per operators’ requirements. For example, the sl-PrioritizationThres could be pre-configured to a very high priority (e.g. priority value “1”), so that only SL transmissions with extremely high priority (e.g. URLLC-like V2X services) can be prioritized. As another example, the ul-PrioritizationThres could be pre-configured to a rather low priority (e.g. priority value “16”), so that even UL transmissions with very low priorities, or even any UL transmissions, will be prioritized over SL, if the operators require so. 
Therefore, it is seen that even if the RAN of the operators does not support SL, the NR UL and NR SL transmission prioritization could/should still rely on the pre-configured priority thresholds which need to be set into proper values to avoid potential impacts on NR UL transmissions as required by the operators. Again, such pre-configured priority thresholds have already been supported in the current RRC Specs. 
Observation 2: In order to deploy NR SL in a region, even if the RAN of the operators does not support SL, the UE should perform NR UL and NR SL transmission prioritization based on priority thresholds (ul-PrioritizationThres and sl-PrioritizationThres) in pre-configuration, which need to be pre-configured to avoid potential impacts on specific NR UL transmissions (e.g. URLLC traffic or even any UL transmission) as required by the operators.
In the other way around, in case the impacts on NR Uu due to SL communication fail to be well coordinated with the corresponding operators, whose RAN does not support SL, the deployment of SL should be prohibitive, as it results in bad impacts to the operators’ NW without their acceptance. 
Observation 2a: In the case that the RAN of the operators does not support SL, if the impacts on NR Uu communication due to SL (e.g. UL/SL Tx prioritization, etc.) fail to be well coordinated with the corresponding operators, the deployment of SL should be prohibitive. 
When it comes to NR UL vs. LTE V2X SL transmission prioritization, it is seen that a clear majority of the companies agreed to not consider it in this Release [4] (Recommendation 1A), since there is no use case for it to happen. So we can follow the majority’s view, and there is no need to consider this case and associated impacts to NR UL transmission. 
Observation 3: There is no need to consider the impacts on NR UL due to NR UL vs. LTE V2X SL transmission prioritization, which is unlikely to happen in this Release as per the clear majority’s view.
Even if somebody insists on the existence of such a case for NR UL vs. V2X SL transmission prioritization, it should be done based on the SL priority threshold pre-configured as well (i.e. reusing the prioritization manner in LTE as agreed before), which are already supported by the current TS 38.331[3] and TS 36.321[5] as well, with the same rationale in above Observation 2/2a. 
Observation 3a: Even if NR UL vs. LTE V2X SL transmission prioritization is regarded as needed, it can be done via the pre-configured SL priority threshold, which has already been supported by the current TS 38.331 and TS 36.321, even in case the RAN does not support SL feature. 
Based on the above analyses, there is no technical issue left open for the NR UL and SL transmission prioritization in the MAC, and the UE can always rely on the pre-configured UL and SL priority threshold, in case the RAN does not support SL feature. Since the pre-configuration of the related priority thresholds are already supported in the TS 38.331 [3] as shown below, there is no functional change needed in the Spec, and what needs to be done is only some editorial changes to clarify in the Specs that the pre-configuration of the priority thresholds are also supported in TS 38.321/TS 38.300 (where the pre-configuration case is currently missing somehow in the related descriptions). 
Therefore, we propose that no functional change for NR UL vs. SL transmission prioritization is needed, and RAN2 only agrees on some editorial changes to clarify the already supported pre-configured priority thresholds in TS 38.321/TS 38.300 as in the proposed TP in Annex B. 
Proposal 1: No functional change is needed for NR UL and SL transmission prioritization in the specifications. RAN2 to conclude that the RAN plenary discussed “issue 2” does not exist from the technical point of view. 
Proposal 2: RAN2 agrees on the editorial changes to clarify that the pre-configuration of the priority thresholds is also supported, as proposed in the TP for TS 38.321/TS 38.300 in Annex B.
1. Conclusion
In this work, the RAN discussed “issue 2)” related to the NR UL and SL transmission prioritization in the case of RAN incapable of SL was discussed, and we justify that in this case the prioritization can always rely on the (pre-)configured priority threshold(s) which are already supported in the current TS 38.331, and no technical issue is left for this aspect. The observations and proposals are listed as follows:
Observation 1: Pre-configuration of the priority thresholds for NR UL and NR SL transmission prioritization has already been supported by the current TS 38.331. 
Observation 2: In order to deploy NR SL in a region, even if the RAN of the operators does not support SL, the UE should perform NR UL and NR SL transmission prioritization based on priority thresholds (ul-PrioritizationThres and sl-PrioritizationThres) in pre-configuration, which need to be pre-configured to avoid potential impacts on specific NR UL transmissions (e.g. URLLC traffic or even any UL transmission) as required by the operators.
Observation 2a: In the case that the RAN of the operators does not support SL, if the impacts on NR Uu communication due to SL (e.g. UL/SL Tx prioritization, etc.) fail to be well coordinated with the corresponding operators, the deployment of SL should be prohibitive. 
Observation 3: There is no need to consider the impacts on NR UL due to NR UL vs. LTE V2X SL transmission prioritization, which is unlikely to happen in this Release as per the clear majority’s view.
Observation 3a: Even if NR UL vs. LTE V2X SL transmission prioritization is regarded as needed, it can be done via the pre-configured SL priority threshold, which has already been supported by the current TS 38.331 and TS 36.321, even in case the RAN does not support SL feature. 
Proposal 1: No functional change is needed for NR UL and SL transmission prioritization in the specifications. RAN2 to conclude that the RAN plenary discussed “issue 2” does not exist from the technical point of view. 
Proposal 2: RAN2 agrees on the editorial changes to clarify that the pre-configuration of the priority thresholds is also supported, as proposed in the TP for TS 38.321/TS 38.300 in Annex B.
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Annex A:	Pre-configured priority thresholds for UL/SL transmission prioritization in the current TS 38.331 (V16.1.0)
6.3.5	Sidelink information elements
<Irrelevant Texts Removed>
–	SL-UE-SelectedConfig
IE SL-UE-SelectedConfig specifies sidelink communication configurations used for UE autonomous resource selection.
SL-UE-SelectedConfig information element
-- ASN1START
-- TAG-SL-UE-SELECTEDCONFIG-START

SL-UE-SelectedConfig-r16 ::=                 SEQUENCE {
    sl-PSSCH-TxConfigList-r16                    SL-PSSCH-TxConfigList-r16                                   OPTIONAL,    -- Need R
    sl-ProbResourceKeep-r16                      ENUMERATED {v0, v0dot2, v0dot4, v0dot6, v0dot8}             OPTIONAL,    -- Need R
    sl-ReselectAfter-r16                         ENUMERATED {n1, n2, n3, n4, n5, n6, n7, n8, n9}             OPTIONAL,    -- Need R
    sl-CBR-CommonTxConfigList-r16                SL-CBR-CommonTxConfigList-r16                               OPTIONAL,    -- Need R
    ul-PrioritizationThres-r16                   INTEGER (1..16)                                             OPTIONAL,    -- Need R
    sl-PrioritizationThres-r16                   INTEGER (1..8)                                              OPTIONAL,    -- Need R
    ...
}

-- TAG-SL-UE-SELECTEDCONFIG-STOP
-- ASN1STOP

<Irrelevant Texts Removed>
9.3	Sidelink pre-configured parameters
This ASN.1 segment is the start of the NR definitions of pre-configured sidelink parameters.
–	NR-Sidelink-Preconf
-- ASN1START
-- TAG-NR-SIDELINK-PRECONF-DEFINITIONS-START

NR-Sidelink-Preconf DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS
SL-CBR-CommonTxConfigList-r16,
SL-FreqConfigCommon-r16,
SL-RadioBearerConfig-r16,
SL-RLC-BearerConfig-r16,
SL-EUTRA-AnchorCarrierFreqList-r16,
SL-NR-AnchorCarrierFreqList-r16,
SL-MeasConfigCommon-r16,
SL-UE-SelectedConfig-r16,
TDD-UL-DL-ConfigCommon,
maxNrofFreqSL-r16,
maxNrofSLRB-r16,
maxSL-LCID-r16
FROM NR-RRC-Definitions;

-- TAG-NR-SIDELINK-PRECONF-DEFINITIONS-STOP
-- ASN1STOP


–	SL-PreconfigurationNR
The IE SL-PreconfigurationNR includes the sidelink pre-configured parameters used for NR sidelink communication.
SL-PreconfigurationNR information elements
-- ASN1START
-- TAG-SL-PRECONFIGURATIONNR-START

SL-PreconfigurationNR-r16 ::=             SEQUENCE {
    sidelinkPreconfigNR-r16                   SidelinkPreconfigNR-r16,
    ...
}

SidelinkPreconfigNR-r16 ::=                 SEQUENCE {
    sl-PreconfigFreqInfoList-r16                SEQUENCE (SIZE (1..maxNrofFreqSL-r16)) OF SL-FreqConfigCommon-r16     OPTIONAL,
    sl-PreconfigNR-AnchorCarrierFreqList-r16    SL-NR-AnchorCarrierFreqList-r16                                       OPTIONAL,
    sl-PreconfigEUTRA-AnchorCarrierFreqList-r16 SL-EUTRA-AnchorCarrierFreqList-r16                                    OPTIONAL,
    sl-RadioBearerPreConfigList-r16             SEQUENCE (SIZE (1..maxNrofSLRB-r16)) OF SL-RadioBearerConfig-r16      OPTIONAL,
    sl-RLC-BearerPreConfigList-r16              SEQUENCE (SIZE (1..maxSL-LCID-r16)) OF SL-RLC-BearerConfig-r16        OPTIONAL,
    sl-MeasPreConfig-r16                        SL-MeasConfigCommon-r16                                               OPTIONAL,
    sl-OffsetDFN-r16                            INTEGER (1..1000)                                                     OPTIONAL,
    t400-r16                                    ENUMERATED{ms100, ms200, ms300, ms400, ms600, ms1000, ms1500, ms2000} OPTIONAL,
    sl-MaxNumConsecutiveDTX-r16                 ENUMERATED {n1, n2, n3, n4, n6, n8, n16, n32}	                      OPTIONAL,
    sl-SSB-PriorityNR-r16                       INTEGER (1..8)                                                        OPTIONAL,
    sl-PreconfigGeneral-r16                     SL-PreconfigGeneral-r16                                               OPTIONAL,
    sl-UE-SelectedPreConfig-r16                 SL-UE-SelectedConfig-r16                                              OPTIONAL,
    sl-CSI-Acquisition-r16                      ENUMERATED {enabled}                                                  OPTIONAL,
    sl-RoHC-Profiles-r16                        SL-RoHC-Profiles-r16                                                  OPTIONAL,
    sl-MaxCID-r16                               INTEGER (1..16383)                                                    DEFAULT 15,
    ...
}

SL-PreconfigGeneral-r16 ::=                 SEQUENCE {
    sl-TDD-Configuration-r16                    TDD-UL-DL-ConfigCommon                                                OPTIONAL,
    reservedBits-r16                            BIT STRING (SIZE (2))                                                 OPTIONAL,
    ...
}

SL-RoHC-Profiles-r16 ::=              SEQUENCE {
    profile0x0001-r16                     BOOLEAN,
    profile0x0002-r16                     BOOLEAN,
    profile0x0003-r16                     BOOLEAN,
    profile0x0004-r16                     BOOLEAN,
    profile0x0006-r16                     BOOLEAN,
    profile0x0101-r16                     BOOLEAN,
    profile0x0102-r16                     BOOLEAN,
    profile0x0103-r16                     BOOLEAN,
    profile0x0104-r16                     BOOLEAN
}

-- TAG-SL-PRECONFIGURATIONNR-STOP
-- ASN1STOP

Annex B:	TP with editorial changes to TS 38.321/TS 38.300
TP to TS 38.321
	START OF TP


[bookmark: _Toc37296196]5.4.2.2	HARQ process
Each HARQ process is associated with a HARQ buffer.
<Irrelevant Texts Omitted>
The transmission of the MAC PDU is prioritized over sidelink transmission or can be performed simultaneously with sidelink transmission if one of the following conditions is met:
-	if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and neither the transmission of NR sidelink communication is prioritized as described in clause 5.22.1.3.1 nor the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22]; or
-	if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is (pre)configured; or
-	if there are both a sidelink grant for transmission of NR sidelink communication and a configured grant for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with both the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1 and the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; or
-	if there is only configured grant(s) for transmission of V2X sidelink communication on SL-SCH as described in clause 5.14.1.2.2 of TS 36.321 [22] at the time of the transmission, and either none of the transmissions of V2X sidelink communication is prioritized as described in clause 5.4.2.2 of TS 36.321 [22] or the MAC entity is able to perform this UL transmission simultaneously with the transmissions of V2X sidelink communication which are prioritized as described in clause 5.14.1.2.2 of TS 36.321 [22]; or
-	if there is only a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and if the transmission of NR sidelink communication is not prioritized as described in clause 5.22.1.3.1, or the value of the highest priority of the logical channel(s) in the MAC PDU is lower than ul-PrioritizationThres if ul-PrioritizationThres is (pre)configured, or there is a sidelink grant for transmission of NR sidelink communication at the time of the transmission, and the MAC entity is able to perform this UL transmission simultaneously with the transmission of NR sidelink communication which is prioritized as described in clause 5.22.1.3.1:
<Irrelevant Texts Omitted>
[bookmark: _Toc37296203]5.4.4	Scheduling Request
<Irrelevant Texts Omitted>
3>	if the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied in clause 5.22.1.5 overlaps with any UL-SCH resource(s) carrying a MAC PDU, and the priority of the triggered SR determined as specified in clause 5.22.1.5 is lower than sl-Prioritizationthres and the value of the highest priority of the logical channel(s) in the MAC PDU is higher than or eqaul to ul-Prioritizationthres, if (pre)configured; or
3>	if a SL-SCH resource overlaps with the PUCCH resource for the SR transmission occasion for the pending SR triggered as specfied in clause 5.4.5, and the MAC entity is not able to perform this SR transmission simultaneously with the transmission of the SL-SCH resource, and either transmission on the SL-SCH resource is not prioritized as described in clause 5.22.1.3.1 or the priority value of the logical channel that triggered SR is lower than ul-Prioritizationthres, if (pre)configured; or
<Irrelevant Texts Omitted>
[bookmark: _Toc12569235]5.22.1.3.1a	Sidelink process
<Irrelevant Texts Omitted>
The transmission of the MAC PDU is prioritized over uplink transmissions of the MAC entity or the other MAC entity if the following conditions are met:
1>	if the MAC entity is not able to perform this sidelink transmission simultaneously with all uplink transmissions at the time of the transmission, and
1>	if uplink transmission is neither prioritized as specified in clause 5.4.2.2 nor prioritized by upper layer according to TS 23.287 [19]; and
1>	if the value of the highest priority of logical channel(s) and a MAC CE in the MAC PDU is lower than sl-PrioritizationThres and if sl-PrioritizationThres is (pre)configured.
NOTE:	If the MAC entity is not able to perform this sidelink transmission simultaneously with all uplink transmissions as specified in clause 5.4.2.2 of TS 36.321 [22] at the time of the transmission, and prioritization-related information is not available prior to the time of this sidelink transmission due to processing time restriction, it is up to UE implementation whether this sidelink transmission is performed.
	END OF TP




TP to TS 38.300
	START OF TP


[bookmark: _Toc37232065]16.9	Sidelink
<Irrelevant Texts Omitted>
[bookmark: _Toc37232078]16.9.4	Uu Control
[bookmark: _Toc37232079]16.9.4.1	General
When a UE is inside NG-RAN coverage, NR sidelink communication and/or V2X sidelink communication can be configured and controlled by NG-RAN via dedicated signalling or system information:
-	The UE should support and be authorized to perform NR sidelink communication and/or V2X sidelink communication in NG-RAN;
-	If configured, the UE performs V2X sidelink communication as specified in TS 36.300 [2] unless otherwise specified, with the restriction that the dynamic scheduling for V2X sidelink communication (i.e. based on SL-V-RNTI) is not supported;
-	NG-RAN can provide the UE with intra-carrier sidelink configuration, inter-carrier sidelink configuration and anchor carrier which provides sidelink configuration via a Uu carrier for NR sidelink communication and/or V2X sidelink communication;
-	When the UE cannot simultaneously perform both NR sidelink transmission and NR uplink transmission in time domain, prioritization between both transmissions is done based on their priorities and thresholds (pre)configured by the NG-RAN. When the UE cannot simultaneously perform both V2X sidelink transmission and NR uplink transmission in time domain, prioritization between both transmissions is done based on the priorities (i.e. PPPP) of V2X sidelink communication and a threshold (pre)configured by the NG-RAN.
<Irrelevant Texts Omitted>
	END OF TP



