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1. [bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
RAN1 LS response on “Resource pool index” in DCI Format 3_0 was received in R1-2210585 [1] with the following content:
	1	Overall description
RAN1 thanks RAN2 for the LS informing the issue that the sidelink resources in mode-1 dedicated discovery resource pool (i.e., configured by sl-DiscTxPoolScheduling) cannot be scheduled by DCI format 3_0. RAN1 acknowledges the issue. RAN1 has achieved the following agreement and fixed this issue with the attached RAN1 agreed CR for 38.212.
Agreement
“Resource pool index” in a DCI format 3_0 refers to the index of a configured Tx pool in sl-TxPoolScheduling or sl-DiscTxPoolScheduling when at least one of them is configured.

RAN1 has discussed how to determine the scheduled pool corresponding to the 'Resource pool index' in a DCI format 3_0 when both sl-TxPoolScheduling and sl-DiscTxPoolScheduling are configured, and RAN1 agrees that it is up to RAN2 to decide whether/how to specify the indexing of the configured Tx resource pools.
Agreement
For determining the scheduled Tx resource pool corresponding to the 'Resource pool index' in a DCI format 3_0 when both sl-TxPoolScheduling and sl-DiscTxPoolScheduling are configured, it is up to RAN2 to decide whether/how to specify the indexing of the configured Tx resource pools.

RAN1 has also discussed whether a UE capability is needed to support DCI format 3_0 capable of scheduling a dedicated discovery pool, and decides to leave this decision to RAN2.


Besides the RAN1 agreed CR in R1-2210524 [2] which only addressed the case when at least one of them is configured (i.e. sl-TxPoolScheduling or sl-DiscPoolScheduling), RAN1 explicitly left the below two issues to RAN2:
· whether/how to specify the indexing of the configured Tx resource pools when both sl-TxPoolScheduling and sl-DiscTxPoolScheduling are configured;
· whether a UE capability is needed to support DCI format 3_0 capable of scheduling a dedicated mode-1 discovery transmission pool.
Following above RAN1 reply, the above two issues are discussed in the contribution from RAN2 perspective, with corresponding changes provided in the CR [3] and [4].
2. Discussion
In RAN1 agreed CR [2], RAN1 agreed the changes to TS 38.212 (as cited in Appendix 1), which were basically the changes recommended by RAN2 in the original RAN2 outgoing LS in R2-2209207 [5]. However, according to the LS response in [1], RAN1 acknowledged that the changes they made to RAN1 Spec can only cover the case where only one of sl-DiscTxPoolScheduling and sl-TxPoolScheduling is configured, but left the issue to RAN2 on whether/how to make further Spec change to address the case when both of them are configured to RAN2. 
RAN1 has discussed how to determine the scheduled pool corresponding to the 'Resource pool index' in a DCI format 3_0 when both sl-TxPoolScheduling and sl-DiscTxPoolScheduling are configured, and RAN1 agrees that it is up to RAN2 to decide whether/how to specify the indexing of the configured Tx resource pools.
Note that RAN1 did not close the issue directly after their agreed CR, and there is no point to kick the ball back to RAN1 either. 
Observation 0: As per RAN1 LS reply in R1-2210585, RAN1 left the issue to RAN2 on how the “Resource pool index” field in DCI Format 3_0 indexes the configured TX resource pools, when both sl-DiscTxPoolScheduling and sl-TxPoolScheduling are configured, instead of closing this issue directly.
The “Resource pool index” field in DCI format 3_0 uses the “Index” to refer to a specific resource pool configured in sl-DiscTxPoolScheduling or sl-TxPoolScheduling. It was intentionally clarified during RAN1 discussion that this “Index” value is NOT the resource pool “ID” value in “sl-ResourcePoolID” which is unique across all resource pools configured. The index value is usually used to refer to the position of an entry included in a list, as per the current Spec. 
Observation 1: The “Resource pool index” field in DCI Format 3_0 uses the “Index” value, instead of the “ID” value in sl-ResourcePoolID. Index is used to refer to the position of an entry included in a list.
Based on the above situation in Observation 1, there is still severe ambiguity that prevents the DCI format 3_0 from working when both sl-DiscTxPoolScheduling and sl-TxSchedulilngPool are configured, if no further clarification is made on how the pools in sl-DiscTxPoolScheduling and sl-TxPoolScheduling are indexed jointly by the “Resource pool index” field in DCI format 3_0. We use the following two straightforward examples to reveal the problem as in below two figures. Suppose that the UE is configured with both sl-DiscTxPoolScheduling and sl-TxPoolScheduling, then:
· As in Figure 1 below, when the UE receives DCI format 3_0 with the “Resource pool index” field value X that is no larger than the length of sl-TxPoolScheduling and no larger than length of sl-DiscTxPoolScheduling, the UE cannot decide whether the Resource pool index value refers to the X-th entry in sl-TxPoolScheduling or refers to the X-th entry in sl-DiscTxPoolScheduling. 
· As in Figure 2 below, when the UE receives DCI format 3_0 with the “Resource pool index” field value X that is larger than the length of sl-TxPoolScheduling and larger than the length of sl-DiscTxPoolScheduling[footnoteRef:1], the UE cannot decide whether it refers to a specific entry in sl-TxPoolScheduling or in sl-DiscTxPoolScheduling, and which specific entry is actually referred to (i.e. understanding 1 vs. 2?). [1:  In fact, as long as the value X is larger than the length of either sl-DiscTxPoolScheduling or sl-TxPoolScheduling, the problem as shown in Figure 2 will happen. ] 



Figure 1


Figure 2
The problem illustrated with above figures can thus be summarized as follows in Observation 2, and with such ambiguity, the current Spec still cannot work to support a mode-1 UE configured with both sl-TxPoolScheduling and sl-DiscTxPoolScheduling. 
Observation 2: In the current Spec, if the UE receives DCI Format 3_0 with the value of “Resource pool index” set to X, the UE cannot decide:
· whether it is the X-th entry in sl-TxPoolScheduling or in sl-DiscTxPoolScheduling that is really indicated, if X is no larger than the length of sl-TxPoolScheduling and no larger than the length of sl-DiscTxPoolScheduling;
· which specific entry in which pool list (i.e. sl-TxPoolScheduling or sl-DiscTxPoolScheduling) is really indicated by DCI Format 3_0, if X is larger than the length of sl-TxPoolScheduling and/or larger than the length of sl-DiscTxPoolScheduling. 
This problem makes a mode-1 UE configured with both sl-TxPoolScheduling and sl-DiscSchedulingPool unable to work. 
Because of the above problem, it is clear that Spec changes are needed to properly specify how the pools are indexed when both sl-TxPoolScheduling and sl-DiscTxPoolScheduling are configured, in order to support such configuration for a UE configured by the upper layers to run both NR SL communication transmissions and NR SL discovery transmissions. The ambiguity in the current Spec stems from the unclear order by which the two pool lists are indexed, so a simple clarification on which list is indexed first and which second can be adopted to resolve the problem. Note that such indexing order between two RRC configuration lists is NOT something new, and was already adopted by the SUI in TS 36.331 when SIB26 was introduced in Rel-15 (See Appendix 2) [6]. Also, since RAN1 explicitly indicated in their LS that it is up to RAN2 to resolve further issues, we think RAN1 does not have any intention to further change RAN1 Specs. So, the proposed solution about the indexing order can be captured in the related field description in TS 38.331. 
Proposal 1: In the field description of sl-DiscTxPoolScheduling, clarify that “if both sl-DiscTxPoolScheduling and sl-TxPoolScheduling are configured, the entries in sl-DiscTxPoolScheduling are indexed first, in ascending order, and then the entries in sl-TxPoolScheduling by the ‘Resource pool index’ field in DCI Format 3_0”.
RAN1 also explicitly indicated RAN2 in [1] to consider the capability aspect on whether a separate capability is needed to indicate whether the UE is implemented as per a Spec version that really supports mode-1 scheduling with dedicated mode-1 discovery pool configured in sl-DiscTxPoolScheudling. 
RAN1 has also discussed whether a UE capability is needed to support DCI format 3_0 capable of scheduling a dedicated discovery pool, and decides to leave this decision to RAN2.
Due to the lack of necessary clarification about the Resource pool index in DCI Format 3_0, the versions of the Specs till now (i.e. V17.3.0 of RAN1 Specs and V17.2.0 of RAN2 Specs) cannot support this feature at all. 
Observation 3: Due to the lack of necessary clarification on “Resource pool index” field in DCI Format 3_0, a UE implemented based on earlier versions of RAN2 Specs (V17.2.0 or earlier) and RAN1 Specs (V17.3.0 or earlier) cannot support mode-1 with sl-DiscTxPoolScheduling configured. So, the NW to be implemented as per the new versions of RAN1 Specs (from V17.4.0 on) and RAN2 Specs (from V17.3.0 on) needs to know whether the UE is capable of supporting mode-1 with sl-DiscTxPoolScheduling configured, so to decide whether to signal such configuration to the UE.  
Therefore, to facilitate the new gNB applying this feature of dedicated mode-1 discovery pool scheduling, a corresponding capability is needed, and the following proposal is given towards the capability aspect. 
Proposal 2: Introduce a UE capability indicating whether the UE supports mode-1 operation with dedicated discovery Tx pool configured in sl-DiscTxPoolScheduling. It is a per-UE capability that needs to be signaled to the gNB. 
Based on above proposals, two CRs respectively towards TS 38.331 and TS 38. 306 are given, capturing the necessary field description and the new capability to be introduced. Once proposal 1 and 2 are agreed, it is proposed that the CRs in [3] and [4] are agreed as well.
In accordance with the conclusion to be made on above proposals and CRs, RAN2 to discuss whether there is anything that is necessarily informed to RAN1. 
Proposal 3: RAN2 to discuss whether to reply to RAN1 informing them of the RAN2 conclusions and Spec changes to be made.
3. Conclusion
In this paper, we discuss show to resolve the leftover issues according to the indication from RAN1 in [1]. The remaining issues that need to be further resolved from RAN2 perspective are listed in the following observations:
[bookmark: _GoBack]Observation 0: As per RAN1 LS reply in R1-2210585, RAN1 left the issue to RAN2 on how the “Resource pool index” field in DCI Format 3_0 indexes the configured TX resource pools, when both sl-DiscTxPoolScheduling and sl-TxPoolScheduling are configured, instead of closing this issue directly.
Observation 1: The “Resource pool index” field in DCI Format 3_0 uses the “Index” value, instead of the “ID” value in sl-ResourcePoolID. Index is used to refer to the position of an entry included in a list.
Observation 2: In the current Spec, if the UE receives DCI Format 3_0 with the value of “Resource pool index” set to X, the UE cannot decide:
· whether it is the X-th entry in sl-TxPoolScheduling or in sl-DiscTxPoolScheduling that is really indicated, if X is no larger than the length of sl-TxPoolScheduling and no larger than the length of sl-DiscTxPoolScheduling;
· which specific entry in which pool list (i.e. sl-TxPoolScheduling or sl-DiscTxPoolScheduling) is really indicated by DCI Format 3_0, if X is larger than the length of sl-TxPoolScheduling and/or larger than the length of sl-DiscTxPoolScheduling. 
This problem makes a mode-1 UE configured with both sl-TxPoolScheduling and sl-DiscSchedulingPool unable to work. 
Observation 3: Due to the lack of necessary clarification on “Resource pool index” field in DCI Format 3_0, a UE implemented based on earlier versions of RAN2 Specs (V17.2.0 or earlier) and RAN1 Specs (V17.3.0 or earlier) cannot support mode-1 with sl-DiscTxPoolScheduling configured. So, the NW to be implemented as per the new versions of RAN1 Specs (from V17.4.0 on) and RAN2 Specs (from V17.3.0 on) needs to know whether the UE is capable of supporting mode-1 with sl-DiscTxPoolScheduling configured, so to decide whether to signal such configuration to the UE.   
Proposals are listed as follows on how to resolve the above problem from a RAN2 perspective:
Proposal 1: In the field description of sl-DiscTxPoolScheduling, clarify that “if both sl-DiscTxPoolScheduling and sl-TxPoolScheduling are configured, the entries in sl-DiscTxPoolScheduling are indexed first, in ascending order, and then the entries in sl-TxPoolScheduling by the ‘Resource pool index’ field in DCI Format 3_0”.
Proposal 2: Introduce a UE capability indicating whether the UE supports mode-1 operation with dedicated discovery Tx pool configured in sl-DiscTxPoolScheduling. It is a per-UE capability that needs to be signaled to the gNB. 
RAN2 is also suggested to adopt the CRs provided in [3] and [4] if above proposals are agreeable, and RAN2 needs to confirm whether LS reply to RAN1 is needed or not.
Proposal 3: RAN2 to discuss whether to reply to RAN1 informing them of the RAN2 conclusions and Spec changes to be made.
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	[bookmark: _Toc29326622][bookmark: _Toc29327772][bookmark: _Toc36045962][bookmark: _Toc36046222][bookmark: _Toc36046368][bookmark: _Toc45209285][bookmark: _Toc51852459][bookmark: _Toc114127240][bookmark: _Hlk115023236]7.3.1.4.1	Format 3_0
DCI format 3_0 is used for scheduling of NR PSCCH and NR PSSCH in one cell. 
The following information is transmitted by means of the DCI format 3_0 with CRC scrambled by SL-RNTI or SL-CS-RNTI: 
-	Resource pool index –  bits, where I is the total number of resource pools for transmission configured by the higher layer parameter sl-TxPoolScheduling, if configured, and sl-DiscTxPoolScheduling, if configured. 
-	Time gap – 3 bits determined by higher layer parameter sl-DCI-ToSL-Trans, as defined in clause 8.1.2.1 of [6, TS 38.214]
-	HARQ process number – 4 bits.
-	New data indicator – 1 bit.
-	Lowest index of the subchannel allocation to the initial transmission – bits as defined in clause 8.1.2.2 of [6, TS 38.214]
-	SCI format 1-A fields according to clause 8.3.1.1:
-	Frequency resource assignment.
-	Time resource assignment.
-	PSFCH-to-HARQ feedback timing indicator – bits, where  is the number of entries in the higher layer parameter sl-PSFCH-ToPUCCH, as defined in clause 16.5 of [5, TS 38.213]
-	PUCCH resource indicator – 3 bits as defined in clause 16.5 of [5, TS 38.213].
-	Configuration index – 0 bit if the UE is not configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI; otherwise 3 bits as defined in clause 8.1.2 of [6, TS 38.214]. If the UE is configured to monitor DCI format 3_0 with CRC scrambled by SL-CS-RNTI, this field is reserved for DCI format 3_0 with CRC scrambled by SL-RNTI. 
-	Counter sidelink assignment index – 2 bits
-	2 bits as defined in clause 16.5.2 of [5, TS 38.213] if the UE is configured with pdsch-HARQ-ACK-Codebook = dynamic
-	2 bits as defined in clause 16.5.1 of [5, TS 38.213] if the UE is configured with pdsch-HARQ-ACK-Codebook = semi-static
-	Padding bits, if required
If multiple transmit resource pools are the total number of transmit resource pools provided in sl-TxPoolScheduling, if configured, and sl-DiscTxPoolScheduling, if configured, is larger than one, zeros shall be appended to the DCI format 3_0 until the payload size is equal to the size of a DCI format 3_0 given by a configuration of the transmit resource pool resulting in the largest number of information bits for DCI format 3_0.
If the UE is configured to monitor DCI format 3_1 and the number of information bits in DCI format 3_0 is less than the payload of DCI format 3_1, zeros shall be appended to DCI format 3_0 until the payload size equals that of DCI format 3_1.
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The SidelinkUEInformation message is used for the indication of sidelink information to the eNB.
Signalling radio bearer: SRB1
RLC-SAP: AM
Logical channel: DCCH
Direction: UE to E‑UTRAN
SidelinkUEInformation message
-- ASN1START

SidelinkUEInformation-r12 ::=	SEQUENCE {
	criticalExtensions				CHOICE {
		c1								CHOICE {
			sidelinkUEInformation-r12		SidelinkUEInformation-r12-IEs,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}

SidelinkUEInformation-r12-IEs ::=	SEQUENCE {
	commRxInterestedFreq-r12			ARFCN-ValueEUTRA-r9				OPTIONAL,
	commTxResourceReq-r12				SL-CommTxResourceReq-r12		OPTIONAL,
	discRxInterest-r12					ENUMERATED {true}				OPTIONAL,
	discTxResourceReq-r12				INTEGER (1..63)					OPTIONAL,
	lateNonCriticalExtension			OCTET STRING					OPTIONAL,
	nonCriticalExtension				SidelinkUEInformation-v1310-IEs	OPTIONAL
}

SidelinkUEInformation-v1310-IEs ::=	SEQUENCE {
	commTxResourceReqUC-r13				SL-CommTxResourceReq-r12				OPTIONAL,
	commTxResourceInfoReqRelay-r13		SEQUENCE {
		commTxResourceReqRelay-r13			SL-CommTxResourceReq-r12			OPTIONAL,
		commTxResourceReqRelayUC-r13		SL-CommTxResourceReq-r12			OPTIONAL,
		ue-Type-r13							ENUMERATED {relayUE, remoteUE}
	}																			OPTIONAL,
	discTxResourceReq-v1310			SEQUENCE {
		carrierFreqDiscTx-r13			INTEGER (1..maxFreq)					OPTIONAL,
		discTxResourceReqAddFreq-r13	SL-DiscTxResourceReqPerFreqList-r13		OPTIONAL
	}																			OPTIONAL,
	discTxResourceReqPS-r13			SL-DiscTxResourceReq-r13					OPTIONAL,
	discRxGapReq-r13				SL-GapRequest-r13							OPTIONAL,
	discTxGapReq-r13				SL-GapRequest-r13							OPTIONAL,
	discSysInfoReportFreqList-r13	SL-DiscSysInfoReportFreqList-r13			OPTIONAL,
	nonCriticalExtension			SidelinkUEInformation-v1430-IEs				OPTIONAL
}

SidelinkUEInformation-v1430-IEs ::=	SEQUENCE {
	v2x-CommRxInterestedFreqList-r14	SL-V2X-CommFreqList-r14					OPTIONAL,
	p2x-CommTxType-r14					ENUMERATED {true}						OPTIONAL,
	v2x-CommTxResourceReq-r14			SL-V2X-CommTxFreqList-r14				OPTIONAL,
	nonCriticalExtension				SidelinkUEInformation-v1530-IEs			OPTIONAL
}

SidelinkUEInformation-v1530-IEs ::=	SEQUENCE {
	reliabilityInfoListSL-r15			SL-ReliabilityList-r15					OPTIONAL,
	nonCriticalExtension				SEQUENCE {}								OPTIONAL
}

SL-CommTxResourceReq-r12 ::=		SEQUENCE {
	carrierFreq-r12						ARFCN-ValueEUTRA-r9						OPTIONAL,
	destinationInfoList-r12				SL-DestinationInfoList-r12
}

SL-DiscTxResourceReqPerFreqList-r13 ::=	SEQUENCE (SIZE (1..maxFreq)) OF SL-DiscTxResourceReq-r13

SL-DiscTxResourceReq-r13 ::=		SEQUENCE {
	carrierFreqDiscTx-r13				INTEGER (1..maxFreq)					OPTIONAL,
	discTxResourceReq-r13				INTEGER (1..63)
}

SL-DestinationInfoList-r12 ::=	SEQUENCE (SIZE (1..maxSL-Dest-r12)) OF SL-DestinationIdentity-r12

SL-DestinationIdentity-r12 ::=	BIT STRING (SIZE (24))

SL-DiscSysInfoReportFreqList-r13 ::=	SEQUENCE (SIZE (1..maxSL-DiscSysInfoReportFreq-r13)) OF SL-DiscSysInfoReport-r13

SL-V2X-CommFreqList-r14 ::=	SEQUENCE (SIZE (1..maxFreqV2X-r14)) OF INTEGER (0..maxFreqV2X-1-r14)

SL-V2X-CommTxFreqList-r14 ::=	SEQUENCE (SIZE (1..maxFreqV2X-r14)) OF SL-V2X-CommTxResourceReq-r14

SL-V2X-CommTxResourceReq-r14 ::=	SEQUENCE {
	carrierFreqCommTx-r14				INTEGER (0..maxFreqV2X-1-r14)			OPTIONAL,
	v2x-TypeTxSync-r14					SL-TypeTxSync-r14						OPTIONAL,
	v2x-DestinationInfoList-r14			SL-DestinationInfoList-r12				OPTIONAL
}

-- ASN1STOP

	SidelinkUEInformation field descriptions

	carrierFreqCommTx	Comment by vivo (Xiao): Means that the frequency list in SIB21 is first indexed (1, 2, … N), and then the frequency list in SIB26. (N+1, N+2 … N+M)
Indicates the index of the frequency on which the UE is interested to transmit V2X sidelink communication. The value 1 corresponds to the frequency of first entry in v2x-InterFreqInfoList broadcast in SIB21, the value 2 corresponds to the frequency of second entry in v2x-InterFreqInfoList broadcast in SIB21 and so on. If SIB26 is broadcast and the number of entries included in v2x-InterFreqInfoList of SIB21 is N, the value N+1 corresponds to the frequency of the first entry which is included in v2x-InterFreqInfoList broadcast in SIB26 and has a frequency not included in SIB21, the value N+2 corresponds to the frequency of the second entry which is included in v2x-InterFreqInfoList broadcast in SIB26 and has a frequency not included in SIB21, and so on. The value 0 corresponds the PCell's frequency.

	carrierFreqDiscTx
Indicates the frequency by the index of the entry in field discInterFreqList within SystemInformationBlockType19. Value 1 corresponds to the first entry in discInterFreqList within SystemInformationBlockType19, value 2 corresponds to the second entry in this list and so on.

	commRxInterestedFreq
Indicates the frequency on which the UE is interested to receive sidelink communication.
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