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[bookmark: _Toc11160635][bookmark: _Toc28959280][bookmark: _Toc51602238]6	Simultaneous transmission and reception of physical channels and physical signals
This clause describes the requirements from the UE to send and receive multiple physical channels and physical signals simultaneously depending on the capabilities and service requirements. The following notation is used between both the uplink and downlink clauses below.
-	p is the number of uplink carriers configured for the UE on which physical channels can be transmitted
-	p' is the number of uplink carriers configured for the UE on which SRS can be transmitted
-	q is the number of downlink carriers configured for the UE
-	j is the number of cell groups configured for the UE.
-	k is the number of PUCCH groups configured for the UE. 
[bookmark: _Toc11160636][bookmark: _Toc28959281][bookmark: _Toc51602239]6.1	Uplink
The tables 6.1-1 and 6.1-2 describe the possible combinations of physical channels and SRS that can be sent in simultaneously in the uplink by one UE. Table 6.1-1 introduces notation for a "Transmission Type" which represents a physical channel or sounding reference signal, and any associated transport channel. Table 6.1-2 describes the combinations of these "Transmission Types" which are supported by the UE depending on capabilities [8, TS 38.306], and enumerates how many of each can be transmitted simultaneously.
Table 6.1-1: Uplink "Transmission Types"
	"Transmission Type"
	Physical Channel or SRS
	Associated
Transport Channel
	Comment

	A
	PRACH
	RACH
	Note 1, Note 3

	B
	PUCCH
	N/A
	

	C
	PUSCH
	UL-SCH
	Note 2, Note 3

	D
	SRS
	N/A
	

	Note 1:	RACH corresponds to contention based.
Note 2:	UCI on PUSCH without UL-SCH is possible. 
Note 3:	For SCell, MsgA PRACH and MsgA PUSCH is not supported.



Table 6.1-2: Uplink "Transmission Type" combinations
	Supported Combinations 
	Comment

	j x A
	Note 1

	k x B
	Note 2

	p x C
	Note 3, Note 4

	p' x D
	Note 3, Note 5

	 A + B
	Note 6

	 A + C
	Note 6

	 A + D
	Note 6

	 B + C
	Note 8

	 B + D
	Note 7

	 C + D
	Note 7

	Note 1:	The number of cell groups j in the supported combination is subject to UE capability.
Note 2:	The number of PUCCH groups k in the supported combination is subject to UE capability. 
Note 3:	The number of carriers p, and p' in the supported combinations are subject to UE capability. 
Note 4:	In the case there is one SUL carrier, then p-1 would be supported.
Note 5:	UE may be configured with p' but may also have capability to simultaneously sound less than this number. 
Note 6:	Simultaneous PRACH with PUCCH (or PUSCH or SRS) is supported only in the case of inter-band CA, with , , , and ' depending on the configuration, and subject to UE capability for parallel transmission.
Note 7:	Simultaneous SRS with PUCCH (or PUSCH) is supported only in the case of inter-band CA, with , , and ' depending on the configuration, and subject to UE capability for parallel transmission. 
Note 8:	Simultaneous PUCCH and PUSCH(s) is supported only in the case that multiple PUCCH groups are configured and the respective PUCCH and PUSCH(s) are transmitted in the different PUCCH groups, with  and .  and  are subject to UE capability for supported number of PUCCH groups and UL carriers, respectively.  and  depend on configuration.



[bookmark: _Toc11160637][bookmark: _Toc28959282][bookmark: _Toc51602240]6.2	Downlink
The tables 6.2-1, 6.2-2 describe the possible combinations of physical channels that can be received simultaneously in the downlink by one UE. Table 6.2-1 introduces notation for a "Reception Type" which represents a physical channel and any associated transport channel. Table 6.2-2 describes the combinations of these "Reception Types" which are supported by the UE depending on capabilities [8, TS 38.306], and enumerates how many of each can be received simultaneously. The UE shall be able to receive all TBs according to the indication on PDCCH. Any subset of the combinations specified in table 6.2-2 is also supported.

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
	

	D3	Comment by AlexM - Qualcomm: Agreement:
For initializing scrambling sequence generator for GC-PDSCH scheduled by the second DCI format for multicast received in Type-x CSS, 
 equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in PDSCH-Config in a CFR used for GC-PDSCH and the RNTI equals the G-RNTI or G-CS-RNTI;  otherwise.
 corresponds to the RNTI associated with the GC-PDSCH transmission (i.e., the G-RNTI used by the scheduling GC-PDCCH, or the G-CS-RNTI used by the SPS GC-PDSCH activation PDCCH)



	PDCCH+PDSCH
	G-RNTI, G-CS-RNTI
	DL-SCH
	Note 6

	D4
	PDCCH
	G-CS-RNTI
	N/A
	Note 7

	D5
	PDCCH+PDSCH
	MCCH-RNTI
	DL-SCH
	Note 8	Comment by AlexM - Qualcomm: Agreement: 
For initializing scrambling sequence generator for GC-PDSCH for MCCH/MTCH for broadcast, 
 equals the higher layer parameter dataScramblingIdentityPDSCH if it is configured in a CFR used for GC-PDSCH for MCCH/MTCH and the RNTI equals the G-RNTI or MCCH-RNTI;  otherwise.
 corresponds to the RNTI associated with the GC-PDSCH transmission.


	D6
	PDCCH+PDSCH
	G-RNTI
	DL-SCH
	Note 9

	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
	

	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.
Note 6:      This is for multicast in RRC connected state i
Note 7:      This corresponds to DL Semi-Persistent Scheduling release for multicast in RRC connected state.
Note 8:      This is for broadcast MCCH 
Note 9:      This is for broadcast MTCH



Table 6.2-2: Downlink "Reception Type" combinations
	Supported Combinations 	Comment by AlexM - Qualcomm: Editor Note: Needs further discussion in which scenarios D5 and D6 are applicable.
	Comment

	PCell
	PSCell
	SCell
	

	1. RRC_IDLE

	A + (B and/or C1 and/or D0) + F0
	
	
	Note 1

	2. RRC_INACTIVE

	A + (B and/or C1 and/or D0) + F0
	
	
	Note 1

	3. RRC_CONNECTED

	(A + C0 + (B and/or (D0 or (m1*D1+m2*D2+m3*D3+m4*D4))) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + L0 + L1 + M + N) 	Comment by Alexandros Manolakos: Editor Note: Remove the brackets in m3, m4, for increasing clarity of the specifications from the removal of []. Further discussions may be needed on the values that these m3,m4 may take. 	Comment by AlexM - Qualcomm: Agreements:
For RRC_CONNECTED UEs, at least support FDM between unicast PDSCH and group-common PDSCH in a slot based on UE capability.

	(A + (D0 or (m1*D1+m2*D2)) + E + F0 + n*F1 + G + H + J0 + J1 + J2 + K + O + N) 
	m1*D1 + m2*D2  + E + n*F1 + G + H 	Comment by Alexandros Manolakos: Editor Note: There is no agreement yet of applicability of Multicast for Scell. It seems it was discussed during the previous meeting, but there was no progress yet. Suggest to remove it for now, until an agreement is made otherwise.

+ J0 + J1 + J2 + K + O + L0 + L1 + M
	Note 2, Note 3, Note 4, Note 5, Note 6, Note 7, Note 8, Note 9

	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.
Note 9:      The values of m3 ≥ 0 and m4≥0 are subject to UE capability and applicable to RRC connected UEs



[bookmark: _Toc28959283][bookmark: _Toc51602241]6.3	Sidelink
The tables 6.3-1 and 6.3-2 describe the possible combinations of physical channels that can be sent simultaneously in the sidelink by a UE. Table 6.3-1 introduces notation for a sidelink "Transmission Type" which represents a physical channel, and any associated transport channel. Table 6.3-2 describes the combinations of these "Transmission Types" which are supported by the UE depending on capabilities [8, TS 38.306], and enumerates how many of each can be transmitted simultaneously.
Table 6.3-1: Sidelink "Transmission Types"
	"Transmission Type"
	Physical Channel
	Associated
Transport Channel
	Comment

	A
	PSBCH
	SL-BCH
	

	B
	PSSCH
	SL-SCH
	

	C
	PSCCH
	SL-SCH
	

	D
	PSFCH
	N/A
	

	



Table 6.3-2: Sidelink "Transmission Type" combinations
	Supported Combinations 
	Comment

	A
	

	B
	

	C
	

	 D
	

	B+C
	

	Note:	Depending on the UE capability, the UE may be able to perform simultaneous Uplink and Sidelink transmissions. If the simultaneous transmission of Sidelink and Uplink is beyond the UE capability, the one not prioritized can be dropped according to [TS 38.321.



The tables 6.3-3 and 6.3-4 describe the possible combinations of physical channels that can be received simultaneously in the sidelink by a UE. Table 6.3-3 introduces notation for a sidelink "Reception Type" which represents a physical channel, and any associated transport channel. Table 6.3-4 describes the combinations of these "Transmission Types" which are supported by the UE depending on capabilities [8, TS 38.306], and enumerates how many of each can be received simultaneously.
Table 6.3-3: Sidelink "Reception Types"
	"Transmission Type"
	Physical Channel
	Associated
Transport Channel
	Comment

	A
	PSBCH
	SL-BCH
	

	B
	PSSCH
	SL-SCH
	

	C
	PSCCH
	SL-SCH
	

	D
	PSFCH
	N/A 
	

	



Table 6.3-4: Sidelink "Reception Type" combinations
	Supported Combinations 
	Comment

	A
	

	B
	Note 1

	C
	Note 1

	 D
	

	B+C
	Note 1

	Note 1:	Corresponds to simultaneous reception within one sub-channel
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