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1. [bookmark: _Ref95743991]Introduction
In this contribution, we discuss an issue on UE processing capability and SAI counting for DCI format 3_0 reception.
2. [bookmark: _Ref498564494]Issues of simultaneous reception of multiple SL DCIs, and definition of cSAI
There is no UE capability defined for the maximum number of DCI format 3-0 monitored in a monitoring occasion. According to 38.202, RRC connected UE supports downlink "Reception Type" combination (A + C0 + (B and/or (D0 or (m1*D1+m2*D2))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N + P) and m1*D1 + m2*D2 + E + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + P, which means UE can monitor one DCI format 3-0 with CRC scrambled by SL-RNTI (denoted as L0) PLUS one DCI format 3-0 with CRC scrambled by SL-CS-RNTI (denoted as L1) simultaneously, where L1 may refer to a DCI format 3-0 scheduling retransmission corresponding to a SL CG or a DCI format 3-0 for SL CG activation/deactivation. 
Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations 
	Comment

	PCell
	PSCell
	SCell
	

	3. RRC_CONNECTED

	(A + C0 + (B and/or (D0 or (m1*D1+m2*D2))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N + P) 
	(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + N + P) 
	m1*D1 + m2*D2 + E + n*F1 + G + H 
+ J0 + J1 + J2 + K + O + L0 + L1 + M + P
	Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8

	Note 1:	UE is not required to decode more than two PDSCH simultaneously, and decoding prioritization when more than two are received is up to UE implementation.
Note 2:	For PCell, UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.
Note 3:	Supported combinations are subject to UE capabilities for dual connectivity, carrier aggregation, receiving of group TPC commands, pre-emption indication and dynamic SFI monitoring.
Note 4:	The values of m2 ≥ 0 and n≥ 0 in the supported combinations are subject to the UE capability. 
Note 5:	Support of monitoring PDCCH with SL-RNTI, SL-CS-RNTI, SL Semi-Persistent Scheduling V-RNTI are subject to UE capability. 
Note 6:	The values of m1 ≥ 1 in the supported combinations are subject to the UE capability. 
Note 7:	In Active time, a UE is not expected to monitor the DCI format for the PDCCH scrambled by PS-RNTI.
Note 8:	The PDCCH scrambled by PS-RNTI can only be configured on the PCell and PSCell.



Table 6.2-1: Downlink "Reception Types"
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel
	Comment

	A
	PBCH
	N/A
	BCH
	

	B
	PDCCH+PDSCH
	SI-RNTI
	DL-SCH
	Note 1

	C0
	PDCCH
	P-RNTI
	N/A
	Note 1, Note 2

	C1
	PDCCH+PDSCH
	P-RNTI
	PCH
	Note 1

	D0
	PDCCH+PDSCH
	RA-RNTI or Temporary C-RNTI or  MsgB-RNTI
	DL-SCH
	Note 3

	D1
	PDCCH+PDSCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	DL-SCH
	

	D2
	PDCCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	DL-SCH
	

	E
	PDCCH
	C-RNTI
	N/A
	Note 4

	F0
	PDCCH
	Temporary C-RNTI
	UL-SCH
	Note 3

	F1
	PDCCH
	C-RNTI, CS-RNTI, MCS-C-RNTI
	UL-SCH
	

	G
	PDCCH
	SFI-RNTI 
	N/A
	

	H
	PDCCH
	INT-RNTI 
	N/A
	

	J0
	PDCCH
	TPC-PUSCH-RNTI
	N/A
	

	J1
	PDCCH
	TPC-PUCCH-RNTI
	N/A
	

	J2
	PDCCH
	TPC-SRS-RNTI
	N/A
	

	K
	PDCCH
	SP-CSI-RNTI
	N/A
	

	L0
	PDCCH
	SL-RNTI
	SL-SCH
	

	L1
	PDCCH
	SL-CS-RNTI
	SL-SCH
	

	M
	PDCCH
	SL Semi-Persistent Scheduling V-RNTI
	SL-SCH
	Note 5

	N
	PDCCH
	PS-RNTI
	N/A
	

	O
	PDCCH
	AI-RNTI
	N/A
	

	P
	PDCCH
	CI-RNTI
	N/A
	

	Note 1:	These are received from PCell only.
Note 2:	In some cases UE is only required to monitor the short message within the DCI for P-RNTI.
Note 3:	These are received from PCell or PSCell.
Note 4:	This corresponds to PDCCH-ordered PRACH. 
Note 5:	This corresponds to PDCCH scheduling LTE PC5.



	TS 38.321
RRC configures the following parameters when the configured grant Type 1 is configured, as specified in TS 38.331 [5] or TS 36.331 [21]:
-	sl-ConfigIndexCG: the identifier of a configured grant for sidelink;
-	sl-CS-RNTI: SLCS-RNTI for retransmission;
==omitted==
RRC configures the following parameters when the configured grant Type 2 is configured, as specified in TS 38.331 [5]:
-	sl-ConfigIndexCG: the identifier of a configured grant for sidelink;
-	sl-CS-RNTI: SLCS-RNTI for activation, deactivation, and retransmission;



However, in TS 38.213, the following text implies that only one SL DG scheduling PSSCH with associated PSFCH is expected for cSAI counting per PDCCH monitoring occasion: 
	TS 38.213
The set of PDCCH monitoring occasions for DCI format 3_0 for scheduling PSSCH transmissions with associated PSFCH reception occasions is defined as the PDCCH monitoring occasions in the active DL BWP of the configured serving cell, indexed in ascending order of start time of the associated search space sets. The cardinality of the set of PDCCH monitoring occasions defines a total number  of PDCCH monitoring occasions.
A value of a counter sidelink assignment indicator (SAI) field in DCI format 3_0, excluding DCI format 3_0 for the SL configured grant Type 2 activation, denotes an accumulative number of PDCCH monitoring occasions where PSSCH transmissions with associated PSFCH receptions are scheduled, up to a current PDCCH monitoring occasion, in ascending order of PDCCH monitoring occasion index , where . 


Therefore, if a UE receives a normal SL DG (L0) and a SL DG scheduling retransmission corresponding to a SL CG (L1) in the same monitoring occasion as described in 38.202, it is not clear how the cSAI is indexed. Moreover, as only one HARQ-ACK bit is generated per monitoring occasion in a type2 HARQ-ACK codebook, it is also unclear how to determine the HARQ-ACK report for the two DGs in this case.
Noted that when L1 refers to SL DCI for SL CG activation/deactivation, as the cSAI does not take SL DCI for SL CG activation/deactivation into account, there would be no problem for type2 HARQ-ACK codebook generation.
[bookmark: _Ref111126170]Observation 1: TS 38.202 allows simultaneous reception of one normal SL DG with CRC scrambled by SL-RNTI (denoted as L0) and one SL DG with CRC scrambled by SL-CS-RNTI (denoted as L1) for scheduling retransmission corresponding to a SL CG, however, cSAI is defined as an accumulative number of PDCCH monitoring occasion instead of SL DG. Therefore, the type2 HARQ-ACK codebook would be broken if UE receives L0+L1 simultaneously on one monitoring occasion.
[bookmark: _Ref111126165]Proposal 1. RAN1 should resolve the simultaneous reception of multiple SL DGs and cSAI counting issues.

3. Solution
To solve the abovementioned issue, the following options can be considered.
· Option 1. Clarify that simultaneous reception of one normal SL DCI with CRC scrambled by SL-RNTI(L0) and one SL DG with CRC scrambled by SL-CS-RNTI (L1) is not supported, change ‘L0 + L1’ to ‘( L0 or L1)’ in TS 38.202
· Option 2. No change to TS 38.202, but clarify in TS 38.213 that UE is not expected to receive one SL DCI with CRC scrambled by SL-RNTI and one SL DCI with CRC scrambled by SL-CS-RNTI for scheduling retransmission corresponding to a SL CG in the same monitoring occasion.
· Option 3. Define the ordering of SL DCIs received in the same monitoring occasion for cSAI counting,  e.g., in the order of the start time of the corresponding scheduled PSSCH transmission occasion.
Although UE works properly in the combination of normal SL DG scrambled with SL-RNTI and SL DG for SL CG activation/deactivation following the current spec, this combination is excluded by Option 1. Option 2 precludes the problematic combination only and allows simultaneous reception of SL DG scrambled with SL-RNTI and SL DG for SL CG activation/deactivation. 
In option 3, the order of SL DCIs in the same monitoring occasion should be specified. In Uu, UE can receive multiple DL DCIs scheduling a same serving cell in the same monitoring occasion, where the DL DCIs are indexed in the order of the starting time of the corresponding scheduled PDSCH. 
	TS 38.213
A value of the counter downlink assignment indicator (DAI) field in DCI formats denotes the accumulative number of {serving cell, PDCCH monitoring occasion}-pairs in which PDSCH receptions, excluding PDSCH receptions that provide only transport blocks for HARQ processes associated with disabled HARQ-ACK information if donwlinkHARQ-FeedbackDisabled is provided, or HARQ-ACK information bits that are not in response for PDSCH receptions, associated with the DCI formats, excluding the SPS activation DCI, is present up to the current serving cell and current PDCCH monitoring occasion, 
-	first, if the UE indicates by type2-HARQ-ACK-Codebook support for more than one PDSCH reception on a serving cell that are scheduled from a same PDCCH monitoring occasion, in increasing order of the PDSCH reception starting time for the same {serving cell, PDCCH monitoring occasion} pair, 
-	second in ascending order of serving cell index, and 
-	third in ascending order of PDCCH monitoring occasion index , where . 


Similarly, the SL DCIs containing cSAI received in the same monitoring occasion can be indexed in the order of the start time of the corresponding scheduled PSSCH.
 
Considering this very late stage, changes on SAI should be avoided. Option1 or option2 is much more straightforward to go. Draft CRs for option 1/2/3 are attached for reference.
[bookmark: _Ref111126168]Proposal 2. RAN1 selects one of the following options to address the simultaneous monitoring of SL DCI and cSAI counting issue:
· Option1. Clarify that simultaneous reception of one normal SL DCI with CRC scrambled by SL-RNTI(L0) and one SL DG with CRC scrambled by SL-CS-RNTI (L1) is not supported, change ‘L0 + L1’ to ‘( L0 or L1)’ in TS 38.202
· Option2. No change to TS 38.202, but clarify in TS 38.213 that UE is not expected to receive one SL DCI with CRC scrambled by SL-RNTI and one SL DCI with CRC scrambled by SL-CS-RNTI for scheduling retransmission corresponding to a SL CG in the same monitoring occasion.
· Option3. Define the ordering of SL DCIs received in the same monitoring occasion for cSAI counting,  e.g., in the order of the start time of the corresponding scheduled PSSCH transmission occasion.

4. Conclusion
In this contribution, we have the following observations and proposals:
Observation 1: TS 38.202 allows simultaneous reception of one normal SL DG with CRC scrambled by SL-RNTI (denoted as L0) and one SL DG with CRC scrambled by SL-CS-RNTI (denoted as L1) for scheduling retransmission corresponding to a SL CG, however, cSAI is defined as an accumulative number of PDCCH monitoring occasion instead of SL DG. Therefore, the type2 HARQ-ACK codebook would be broken if UE receives L0+L1 simultaneously on one monitoring occasion.
Proposal 1. RAN1 should resolve the simultaneous reception of multiple SL DGs and cSAI counting issues.
Proposal 2. RAN1 selects one of the following options to address the simultaneous monitoring of SL DCI and cSAI counting issue: 
· Option1. Clarify that simultaneous reception of one normal SL DCI with CRC scrambled by SL-RNTI(L0) and one SL DG with CRC scrambled by SL-CS-RNTI (L1) is not supported, change ‘L0 + L1’ to ‘( L0 or L1)’ in TS 38.202
· Option2. No change to TS 38.202, but clarify in TS 38.213 that UE is not expected to receive one SL DCI with CRC scrambled by SL-RNTI and one SL DCI with CRC scrambled by SL-CS-RNTI for scheduling retransmission corresponding to a SL CG in the same monitoring occasion.
· Option3. Define the ordering of SL DCIs received in the same monitoring occasion for cSAI counting,  e.g., in the order of the start time of the corresponding scheduled PSSCH transmission occasion.
