

	
3GPP TSG-RAN4 Meeting  # 108bis	R4-2315640
Xiamen, China, October 09 – October 13, 2023
	CR-Form-v12.2

	CHANGE REQUEST

	

	
	38.133
	CR
	Draft
	rev
	-
	Current version:
	[bookmark: _GoBack]18.3.0
	

	

	For HELP on using this form: comprehensive instructions can be found at 
http://www.3gpp.org/Change-Requests.

	



	Proposed change affects:
	UICC apps
	
	ME
	X
	Radio Access Network
	
	Core Network
	



	

	Title:	
	Draft CR on TCI state switching requirements for FR2 multi-Rx chain DL reception

	
	

	Source to WG:
	Huawei, HiSilicon

	Source to TSG:
	R4

	
	

	Work item code:
	NR_FR2_multiRX_DL-Core
	
	Date:
	2023-9-19

	
	
	
	
	

	Category:
	B
	
	Release:
	Rel-18

	
	Use one of the following categories:
F  (correction)
A  (mirror corresponding to a change in an earlier 													release)
B  (addition of feature), 
C  (functional modification of feature)
D  (editorial modification)
Detailed explanations of the above categories can
be found in 3GPP TR 21.900.
	Use one of the following releases:
Rel-8	(Release 8)
Rel-9	(Release 9)
Rel-10	(Release 10)
Rel-11	(Release 11)
…
Rel-16	(Release 16)
Rel-17	(Release 17)
Rel-18	(Release 18)
Rel-19	(Release 19)

	
	

	[bookmark: _Hlk146016732]Reason for change:
	· Based on the agreements reached so far, requirements are only considered for known case.
· The target TCI state shall be configured based on the latest reported GBBR, otherwise, UE may not be able to perform simultaneous reception.
· Remove the additional delay for MAC CE based TCI state switching.
· Add applicability for mDCI DCI-based TCI state switching. When the time offset between DCI and PDSCH from different TRPs is less than timeDurationForQCL, the applicability rules shall wait for further RAN1 feedback.

	
	

	Summary of change:
	
The Draft CR is based on endorsed Big CR R4-2312153 in RAN4#108
· Clarify that the requirements only apply to known case
· Clarify that the target TCI shall be configured based on latest reported GBBR for known conditions.
· Remove the additional delay for MAC CE based TCI state switching.
· Add applicability for mDCI DCI-based TCI state switching that the requirements apply when time offset cross TRPs are no less than timeDurationForQCL, and add editor notes for the case when the time offset is less than timeDurationForQCL.


	 
	

	Consequences if not approved:
	The requirements are not correct

	
	

	Clauses affected:
	8.10D.1, 8.10D.2, 8.10D.3 and 8.10D.4

	
	

	
	Y
	N
	
	

	Other specs
	
	X
	 Other core specifications	
	TS/TR ... CR ... 

	affected:
	X
	
	 Test specifications
	TS 38.533 

	(show related CRs)
	
	X
	 O&M Specifications
	TS/TR ... CR ... 

	
	

	Other comments:
	

	
	

	This CR's revision history:
	





<Start of Change #1>
8.10D	Active TCI state switching delay for UE operating in FR2-1 and configured with groupBasedBeamReporting-r17
8.10D.1	Introduction
The requirements in this clause apply for a UE configured with groupBasedBeamReporting-r17 and dual TCI state configurations on serving cell in standalone NR. UE shall complete the switch of active TCI state within the delay defined in this clause. The requirements in this clause apply when the target TCI state is known, where the known conditions are defined in 8.10D.2.
8.10D.2	Known conditions for TCI state
The dual TCI state are known if the following conditions are met:
-	Dual TCI states are QCL-ed with typeD to the latest reported beam pair (i.e., RS resources pair) within one group
-	The dual TCI states and all the RSs in the two QCL chains remain detectable during the TCI state switching period
-	SNR of the TCI state ≥ -3dB
-	RS resource pair configured for dual TCI states is reported in last [1280]ms
Note: FFS whether additional conditions are needed for tests.

8.10D.3	MAC-CE based TCI state switch delay
8.10D.3.1	MAC-CE based dual TCI state switching delay for sDCI 
The requirement in this clause applies when UE is provided with twoQCLTypeDforPDCCHRepetition. 
When a MAC CE command indicating dual TCI state switch for two CORESETs with different CORSET index p and q (where the TCI states of CORESET p and q are QCLed with different QCL type-D RS), are received in slot n, and if the TCI states are known, UE shall be able to receive on the target TCI states at the first slot that is after slot n+ THARQ + + TOk*( max (Tfirst-SSBp, Tfirst-SSBq)  + TSSB-proc) / NR slot length µs. The UE shall be able to receive both PDCCH with the old TCI states until slot n+ THARQ +  ,
Where: 
-	THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]. 
-	Tfirst-SSBp is time to first SSB transmission (associated with TCI state of CORESET p) after MAC CE command is decoded by the UE; The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state.
-	Tfirst-SSBq is time to first SSB transmission (associated with TCI state of CORESET q) after MAC CE command is decoded by the UE; The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
-	TSSB-proc = 2 ms. 
-	TOk = 1 if target TCI state is not in the active TCI state list for PDSCH, 0 otherwise. 


8.10D.3.2	MAC-CE based dual TCI state switching delay for mDCI 
The requirement in this clause applies when UE is capable of multiDCI-MultiTRP-r16 and configured with different CORESETPoolIndex.
When a MAC CE command indicating a TCI state switch for CORESETPoolIndex p is received at slot n, and if the TCI state is known, UE shall be able to receive on the target TCI state at the first slot that is after slot n+ THARQ + + TOk*( Tfirst-SSBp, + TSSB-proc) / NR slot length. The UE shall be able to receive PDCCH with the old TCI states until slot n+ THARQ + .
Where: 
-	THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.213 [3]. 
-	Tfirst-SSBp is time to first SSB transmission (i.e., SSB associated to CORESETPoolIndex p) after MAC CE command is decoded by the UE; The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state.
-	TSSB-proc = 2 ms. 
-	TOk = 1 if target TCI state is not in the active TCI state list for PDSCH, 0 otherwise. 
When UE receive TCI state switch command for CORESETPoolIndex p while UE performing TCI state of CORESETPoolIndex q, UE is expected to receive on new TCI states of CORESETPoolIndex p and q after completing both the TCI state switch of CORESETPoolIndex p and q.

8.10D.4	DCI based TCI state switch delay
For sDCI, if the dual target TCI states is known, when a UE is configured with the higher layer parameter tci-PresentInDCI from one TRP which is set as 'enabled' for the CORESET scheduling two PDSCHs at slot n, UE shall be able to receive PDSCHs with target TCI states of the serving cell on which TCI state switch occurs at the first slot that is after slot n+timeDurationForQCL, where, timeDurationForQCL is the time required by the UE to perform PDCCH reception and apply spatial QCL information received in DCI for PDSCHs processing as described in TS 38.214 [26], the value of timeDurationForQCL is defined in TS 38.331 [2].
For mDCI, if the dual target TCI states is known, when a UE is configured with the higher layer parameter tci-PresentInDCI from two TRPs which is set as 'enabled' for the DCIs scheduling two PDSCHs at slot n1 and n2 respectively, UE shall be able to receive PDSCHs with target TCI states of the serving cell on which TCI state switch occurs at the first slot that is after slot n1 + timeDurationForQCL and slot n2 + timeDurationForQCL respecitvely, where, timeDurationForQCL is the time required by the UE to perform PDCCH reception and apply spatial QCL information received in DCI for PDSCHs processing as described in TS 38.214 [26], the value of timeDurationForQCL is defined in TS 38.331 [2]. The requirements apply provided that the offset betweeen the reception of the DCI received in slot n1 and PDSCH scheduled by DCI received in slot n2 is equal to or greater than timeDurationForQCL, and the offset betweeen the reception of the DCI received in slot n2 and PDSCH scheduled by DCI received in slot n1 is equal to or greater than timeDurationForQCL.
The known condition for dual TCI states defined in clause 8.10D.2 is applied. 
Editor notes: FFS when the time offset between DCI and PDSCH from different TRPs are less than timeDurationForQCL.
<End of Change #1>



