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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 subclauses 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 NR cell groups configured for the UE. In cases where NR-NR DC is not configured, j=1, while for cases where NR-NR DC is configured, j=2.
-
k is the number of PUCCH groups configured for the UE. In cases where NR-NR DC is not configured, k=1 or 2, while for the cases where NR-NR DC is configured, k=2 with one PUCCH group per NR cell group.
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, 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

	B
	PUCCH
	N/A
	

	C
	PUSCH
	UL-SCH
	Note 2

	D
	SRS
	N/A
	

	Note 1:
RACH corresponds to contention based.

Note 2:
UCI on PUSCH without UL-SCH is possible.


Table 6.1-2: Uplink "Transmission Type" combinations

	UE capability

	Supported Combinations 
	Comment

	
	j x A
	

	
	k x B
	

	
	p x C
	Note 1

	
	p' x D
	Note 2
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B
	Note 3
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C
	Note 3
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D
	Note 3
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D
	Note 4
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D
	Note 4

	Note 1:
In the case there is one SUL carrier, then p-1 would be supported.

Note 2:
UE may be configured with p' but may also have capability to simultaneously sound less than this number.
Note 3:
Simultaneous PRACH with PUCCH (or PUSCH or SRS) is supported only in the case of inter-band CA, with [image: image22.png]
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’ depending on the configuration.
Note 4:
Simultaneous SRS with PUCCH (or PUSCH) is supported only in the case of inter-band CA, with [image: image30.png]


, [image: image32.png]


, and [image: image34.png]


’ depending on the configuration.


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, 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 2

	C1
	PDCCH+PDSCH
	P-RNTI
	PCH
	Note 1

	D0
	PDCCH+PDSCH
	RA-RNTI or Temporary C-RNTI
	DL-SCH
	Note 1

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

	E
	PDCCH
	C-RNTI
	N/A
	Note 3

	F
	PDCCH
	C-RNTI, CS-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
	

	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:
This corresponds to PDCCH-ordered PRACH.


Table 6.2-2: Downlink "Reception Type" combinations
	UE capability
	Supported Combinations 
	Comment

	
	PCell
	PSCell
	SCell
	

	
	
	
	
	

	1. RRC_IDLE

	
	A + (B and/or C1 and/or D0)

	
	
	Note 1

	2. RRC_INACTIVE

	
	A + B + C1 + D0
	
	
	

	3. RRC_CONNECTED

	

	 A + C0 + (B and/or (D0 or D1))  + E + F + G + H + J0 + J1 + J2 + K
	A + C0 + (B and/or (D0 or D1))  + E + F + G + H 

+ J0 + J1 + J2 + K
	D1 + F + G + H 

+ J0 + J1 + J2 + K
	Note 2

	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:
UE is not required to decode SI-RNTI PDSCH simultaneously with C-RNTI PDSCH, unless in FR1.


�Note that all comments are for background information during review, and will be removed from the final CR.


�The following updates were made to clarify possible configurations in light of RAN1 #93 agreement.





Agreement:


EN-DC with two NR PUCCH groups is supported as UE optional capability in Rel-15.


UE cannot be configured with more than one NR PUCCH groups in the same FR.


The same numerology is used within the NR PUCCH group in FR2 if two NR PUCCH groups are configured.


Note: This agreement supersedes an agreement from RAN1#92 on NR PUCCH SCell





�This table has been updated for additional combinations which were agreed in RAN1 #93.





Agreements:


The UE is not expected to be configured to transmit on the same OFDM symbol with an SRS resource and a PUCCH/PUSCH across different CCs in intra-band CA


Note: no spec change is needed. 


Parallel SRS and PUCCH/PUSCH transmissions across CCs is supported in inter-band CA. 


Note: if case parallel SRS and PUCCH/PUSCH is supported, the SRS resource does not belong to a set which is for antenna switching, if the SRS resource set for antenna switching has more than one SRS resource (T < R)


Supporting of this feature is subject to UE capability which is a separate capability





Agreements:


Parallel PRACH and SRS/PUCCH/PUSCH transmissions across CCs is supported in inter-band CA


Supporting of this feature is subject to UE capability which is a separate capability


�This will be updated once mandatory/optional capabilities have been resolved. For now, this table tracks those combinations supported by specification.


�Agreements:


For UE behavior in RRC_IDLE, if PDSCHs among SI-RNTI PDSCH, P-RNTI PDSCH, and RA-RNTI/TC-RNTI PDSCH are overlapped with at least one symbol for a given UE from the primary cell


NR supports UE to decode up to two PDSCH simultaneously in Pcell, but not more than two (if more than two are received, the decoding prioritization is up to UE implementation)


Note: the above assumes that all the PDSCHs to be decoded by the UE have non-overlapped PRBs


��This will be updated once mandatory/optional capabilities have been resolved. For now, this table tracks those combinations supported by specification.








