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[bookmark: _Toc510694056][bookmark: _Hlk517166845]------------------------------------Start of change 1------------------------------------------
8.10	Active TCI state switching delay
8.10.1	Introduction
The requirements in this section apply for a UE configured with one or more TCI state configurations on serving cell in MR-DC or standalone NR. UE shall complete the switch of active TCI state within the delay defined in this section.
8.10.2	Known conditions for TCI state
The TCI state is known if it has been meeting the following conditions:
-	TCI state switch is within [X] ms of last transmission of the resource for beam reporting/ measurement for the target TCI state
-	The UE has sent at least 1 measurement report for the target TCI state
-	The TCI state shall remain detectable during the TCI state switching period
-	SNR of the TCI state is > -3dB
Otherwise, the TCI state is unknown.
8.10.3	MAC-CE based TCI state switch delay
If the target TCI state is known, upon receiving PDSCH carrying MAC-CE activation command at slot n, UE shall be able to receive PDCCH on the new beam of the serving cell on which TCI state switch occurs no later than at slot n+ THARQ +3 ms +TOk*(Tfirst-SSB + TSSB-proc). The UE shall be able to receive on the old TCI state until slot n+ THARQ +3 ms +TOk*(Tfirst-SSB).
Where THARQ is the timing between DL data transmission and acknowledgement as specified in TS 38.321 [7]; 
Tfirst-SSB is time to first SSB transmission after TCI state command is received by the UE; 
TSSB-proc = 2 ms; 
TOk = 1 if target TCI state is not in the active TCI state list for PDSCH, 0 otherwise.
If the target TCI state is unknown, upon receiving PDSCH carrying MAC-CE activation command at slot n, UE shall be able to receive PDCCH on the new beam of the serving cell on which TCI state switch occurs no later than at slot n+ THARQ +3 ms + TL1-RSRP +TOuk*(Tfirst-SSB+ TSSB-proc) . The UE shall be able to receive on the old TCI state until slot n+ THARQ +3 ms+ TL1-RSRP +TOk*(Tfirst-SSB).
Where T L1-RSRP  is the time for L1-RSRP measurement for Rx beam refinement, defined as
-	TBM_Measurement_Period_SSB for SSB in FR2 as specified in clause 9.5.4.1, with the assumption of M=1
-	TBM_Measurement_Period_CSI-RS for CSI-RS  in FR2 as specified in clause 9.5.4.2
-	with the assumption of M=1 for periodic CSI-RS
-	for aperiodic CSI-RS if number of resources in resource set at least equal to MaxNumberRxBeam
Tfirst-SSB is time to first SSB transmission after MAC CE command is decoded by the UE; 
TOuk = 1 for CSI-RS based L1-RSRP measurement, and 0 for SSB based L1-RSRP measurement 
If the target TCI state is not measured and reported by the UE prior to TCI state switching, upon receiving PDSCH carrying MAC-CE activation command at slot n, UE shall be able to receive PDCCH on the new beam of the serving cell on which TCI state switch occurs no later than at slot n+ THARQ +3 ms + TL1-RSRP + TOuk* (Tfirst-SSB + TSSB-proc) . The UE shall be able to receive on the old TCI state until slot n+ THARQ +3 ms+ TL1-RSRP +TOk*(Tfirst-SSB).
During MAC CE based TCI state switch the UE is allowed an interruption due to one shot timing adjustment on the serving or any activated serving cells as defined in clause 8.2.
8.10.4	DCI based TCI switch delay
If the target TCI state is known, when a UE is configured with the higher layer parameter tci-PresentInDCI which is set as 'enabled' for the CORESET scheduling the PDSCH at slot n, UE shall be able to receive PDSCH or transmit PUSCH on the new beam of the serving cell on which TCI state switch occurs no later than at slot n+timeDurationForQCL, where, timeDurationForQCL is the time required by the UE to perform PDCCH reception and applying spatial QCL information received in DCI for PDSCH processing as described in TS 38.214 [26], the value of timeDurationForQCL is defined in TS 38.306 [14]. 
The known condition for TCI state defined in clause 8.10.2 is applied.
During DCI based TCI state switch the UE is allowed an interruption due to one shot timing adjustment on the serving or any activated serving cells as defined in clause 8.2.
8.10.5	RRC based TCI state delay
If the target TCI state is known, upon receiving PDSCH carrying RRC activation command at slot n, UE shall be able to receive PDCCH on the new beam of the serving cell on which TCI state switch occurs no later than at slot n+ TRRC_processing  +TOk*(Tfirst-SSB + TSSB-proc). Where TRRC_processing is the RRC processing delay, Tfirst-SSB, TSSB-proc and TOk are as defined in clause 8.10.3. The UE is not required to receive PDCCH/PDSCH or transmit PUCCH/PUSCH until the end of switching period.
If the target TCI state is unknown, upon receiving PDSCH carrying RRC activation command at slot n, UE shall be able to receive PDCCH on the new beam of the serving cell on which TCI state switch occurs no later than at slot n+ TRRC_processing  +TL1-RSRP +TOuk*(Tfirst-SSB + TSSB-proc) . Where TRRC_processing is the RRC processing delay, Tfirst-SSB and TOuk are as defined in clause 8.10.3. The UE is not required to receive PDCCH/PDSCH or transmit PUCCH/PUSCH until the end of switching period.
During RRC based TCI state switch the UE is allowed an interruption due to one shot timing adjustment on the serving or any activated serving cells as defined in clause 8.2.
8.10.6	Active TCI state list update delay
If the target TCI state is known, upon receiving PDSCH carrying MAC-CE active TCI state list update at slot n, UE shall be able to receive PDCCH to schedule PDSCH with the new TCI state no later than slot n+ THARQ +3ms +TOk*(Tfirst-SSB + TSSB-proc). Where THARQ, Tfirst-SSB, TSSB-proc and TOk are as defined in clause 8.10.3.

8.10.7 UE behaviour upon receiving TCI state switch command
When UE receive TCI state switch command, TCI state to which UE is indicated to switch is called target TCI state. Further when UE receive TCI state switch command:
If the beam report is sent less than [X] ms ago and if UE can detect and measure the target TCI state, UE may send valid CSI report as defined in clause 10.1.6 in the next available reporting resources. UE shall use TCI state switch delay as TCI state switch delay (known)
If the beam report is sent less than [X] ms ago and if UE cannot detect and measure the target TCI state, UE may send invalid CSI report as defined in clause 10.1.6 in the next available CSI reporting resources. Upon sending invalid CSI report, UE shall adjust TCI state switch delay to TCI state switch delay (unknown)
If the beam report is sent more than [X] ms ago and if UE can detect and measure the target TCI state, UE may send valid CSI report as defined in clause 10.1.6 in the next available reporting resources. Upon sending valid CSI report, UE shall adjust TCI state switch delay to TCI state switch delay (known).
[bookmark: _GoBack]If the beam report is sent more than [X] ms ago and if UE cannot detect and measure the target TCI state is not known to UE, UE may send invalid CSI report as defined in clause 10.1.6 in the next available CSI reporting resources. UE shall use TCI state switch delay as TCI state switch delay (unknown)
Note: Invalid CSI report may have any value(s) which is not used in the normal CSI reporting of L1-RSRP IE (i.e. RSRP_16 to RSRP_113 of table 10.1.6.1-1 of TS 38.133).
------------------------------------End of change 1------------------------------------------

------------------------------------Start of change 2------------------------------------------

10.1.6 RSRP Measurement Report Mapping
The reporting range of SS-RSRP for L3 reporting is defined from -156 dBm to -31 dBm with 1 dB resolution. The reporting range of SS-RSRP and CSI-RSRP for L1 reporting is defined from -140 to -40 dBm with 1 dB resolution.
The mapping of measured quantity is defined in Table 10.1.6.1-1. The range in the signalling may be larger than the guaranteed accuracy range.
The reporting range of differential SS-RSRP and CSI-RSRP for L1 reporting is defined from 0 dBm to -30 dB with 2 dB resolution.
The mapping of measured quantity is defined in Table 10.1.6.1-2. The range in the signalling may be larger than the guaranteed accuracy range.
Table 10.1.6.1-1: SS-RSRP and CSI-RSRP measurement report mapping
	Reported value
	Measured quantity value(L3 SS-RSRP)
	Measured quantity value(L1 SS-RSRP and CSI-RSRP)
	Unit

	RSRP_0
	SS-RSRP<-156
	Not valid
	dBm

	RSRP_1
	-156≤ SS-RSRP<-155
	Not valid
	dBm

	RSRP_2
	-155≤ SS-RSRP<-154
	Not valid
	dBm

	RSRP_3
	-154≤ SS-RSRP<-153
	Not valid
	dBm

	RSRP_4
	-153≤ SS-RSRP<-152
	Not valid
	dBm

	RSRP_5
	-152≤ SS-RSRP<-151
	Not valid
	dBm

	RSRP_6
	-151≤ SS-RSRP<-150
	Not valid
	dBm

	RSRP_7
	-150≤ SS-RSRP<-149
	Not valid
	dBm

	RSRP_8
	-149≤ SS-RSRP<-148
	Not valid
	dBm

	RSRP_9
	-148≤ SS-RSRP<-147
	Not valid
	dBm

	RSRP_10
	-147≤ SS-RSRP<-146
	Not valid
	dBm

	RSRP_11
	-146≤ SS-RSRP<-145
	Not valid
	dBm

	RSRP_12
	-145≤ SS-RSRP<-144
	Not valid
	dBm

	RSRP_13
	-144≤ SS-RSRP<-143
	Not valid
	dBm

	RSRP_14
	-143≤ SS-RSRP<-142
	Not valid
	dBm

	RSRP_15
	-142≤ SS-RSRP<-141
	Not valid
	dBm

	RSRP_16
	-141≤ SS-RSRP<-140
	RSRP<-140
	dBm

	RSRP_17
	-140≤ SS-RSRP<-139
	-140≤RSRP<-139
	dBm

	RSRP_18
	-139≤ SS-RSRP<-138
	-139≤ RSRP<-138
	dBm

	…
	…
	
	…

	RSRP_111
	-46≤ SS-RSRP<-45
	-46≤ RSRP<-45
	dBm

	RSRP_112
	-45≤ SS-RSRP<-44
	-45≤ RSRP<-44
	dBm

	RSRP_113
	-44≤ SS-RSRP<-43
	-44≤ RSRP
	dBm

	RSRP_114
	-43≤ SS-RSRP<-42
	Not valid
	dBm

	RSRP_115
	-42≤ SS-RSRP<-41
	Not valid
	dBm

	RSRP_116
	-41≤ SS-RSRP<-40
	Not valid
	dBm

	RSRP_117
	-40≤ SS-RSRP<-39
	Not valid
	dBm

	RSRP_118
	-39≤ SS-RSRP<-38
	Not valid
	dBm

	RSRP_119
	-38≤ SS-RSRP<-37
	Not valid
	dBm

	RSRP_120
	-37≤ SS-RSRP<-36
	Not valid
	dBm

	RSRP_121
	-36≤ SS-RSRP<-35
	Not valid
	dBm

	RSRP_122
	-35≤ SS-RSRP<-34
	Not valid
	dBm

	RSRP_123
	-34≤ SS-RSRP<-33
	Not valid
	dBm

	RSRP_124
	-33≤ SS-RSRP<-32
	Not valid
	dBm

	RSRP_125
	-32≤ SS-RSRP<-31
	Not valid
	dBm

	RSRP_126
	-31≤ SS-RSRP
	Not valid
	dBm

	RSRP_127 (Note)
	Infinity
	Infinity
	dBm

	Note:	The value of RSRP_127 is applicable for RSRP threshold configured by the network as defined in TS 38.331 [2], but not for the purpose of measurement reporting.
Note 1:  RSRP_0 to RSRP_15 and RSRP_114 to RSRP_127 may be used to indicate invalid RSRP report to gNB



Table 10.1.6.1-2: Differential SS-RSRP and CSI-RSRP measurement report mapping
	Reported value
	Measured quantity value(difference in measured RSRP from strongest RSRP)
	Unit

	DIFFRSRP_0
	0≥ΔRSRP>-2
	dB

	DIFFRSRP_1
	-2≥ΔRSRP>-4
	dB

	DIFFRSRP_2
	-4≥ΔRSRP>-6
	dB

	DIFFRSRP_3
	-6≥ΔRSRP>-8
	dB

	DIFFRSRP_4
	-8≥ΔRSRP>-10
	dB

	DIFFRSRP_5
	-10≥ΔRSRP>-12
	dB

	DIFFRSRP_6
	-12≥ΔRSRP>-14
	dB

	DIFFRSRP_7
	-14≥ΔRSRP>-16
	dB

	DIFFRSRP_8
	-16≥ΔRSRP>-18
	dB

	DIFFRSRP_9
	-18≥ΔRSRP>-20
	dB

	DIFFRSRP_10
	-20≥ΔRSRP>-22
	dB

	DIFFRSRP_11
	-22≥ΔRSRP>-24
	dB

	DIFFRSRP_12
	-24≥ΔRSRP>-26
	dB

	DIFFRSRP_13
	-26≥ΔRSRP>-28
	dB

	DIFFRSRP_14
	-28≥ΔRSRP>-30
	dB

	DIFFRSRP_15
	-30≥ΔRSRP
	dB



10.1.7	Intra-frequency RSRQ accuracy requirements for FR1
------------------------------------End of change 2------------------------------------------


