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	Reason for change:
	Delay requirements involved with RRC procedures in 38.133 always refers to RRC latency defined in 38.331 cl.12. In other words, it is implied that these procedures are triggered by NR RRC messages. 

Take RRC-based BWP switching delay requirements as an example:

	TS 38.133 cl.8.6.3
For RRC-based BWP switch, after the UE receives RRC reconfiguration involving active BWP switching or parameter change of its active BWP, UE shall be able to receive PDSCH/PDCCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch occurs on the first DL or UL slot right after a time duration of  slots which begins from the beginning of DL slot n, where 
	DL slot n is the last slot containing the RRC command, and 
	 is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch if the BWP switch involves changing of SCS.
	 is the length of the RRC procedure delay in ms as defined in clause 12 in TS 38.331 [2], and
	 is the time used by the UE to perform BWP switch.
TS 38.331. cl.12
	Procedure title:
	Network -> UE
	UE -> Network
	Value [ms]
	Notes

	RRC Connection Control Procedures

	RRC reconfiguration

	RRCReconfiguration
	RRCReconfigurationComplete
	10
	






However, this assumption is not correct since RRC-based BWP switching on NR SCG serving cells under EN-DC are also supported in NR. In this case NR RRCReconfiguration embedded in E-UTRA RRCConnectionReconfiguration message is used before establishing SRB3. This leads to the following consequences:
· It's E-UTRA RRC latency defined in 36.331 cl.11.2 rather than NR RRC latency shall be used. Please note that it's not merely an editorial change because RRC latency requirements for NR RRC message directly sent via SRB1/SRB3 and NR RRC message embedded in E-UTRA RRC messages are different. Still taking RRC-based BWP switching delay as an example, RRC latency requirements for E-UTRA RRCConnectionReconfiguration involving NR SCG modification is 20ms rather than 10ms. Using RRC latency in 38.331 significantly tightens requirements.
	TS 36.331
	RRC connection reconfiguration (NR SCG establishment/ /modification/release)
	RRCConnection
Reconfiguration
	RRCConnection
ReconfigurationComplete
	20
	






· For Async MR-DC, slot/subframe boundary of MCG serving cells and SCG serving cells are not aligned. So the last TTI containing RRC messages in MCG PCell may overlap with multiple SCG slots/subframes. It's not clear which slot、subframe should be the starting point for counting delay requirements.

So we purpose:
· To clarify that RRC latency  in 36.331 shall be referred if the procedure is triggered by E-UTRA RRC message, otherwise RRC latency in 38.331 shall be referred.
· To clarify that the starting slot/subframe for delay requirements counting (the "slot n/subframe n") should be the last slot/subframe which overlapps with the last TTI containing RRC messages.

We find that at least following TCs in 38.533 should be clarified:
· 4.5.4.1	EN-DC FR1 UE UL carrier RRC reconfiguration delay;
· 4.5.6.2	RRC-based active BWP switch
· 5.5.6.2	RRC-based active BWP switch
· 5.5.8.2	EN-DC FR2 RRC based active TCI state switch

Correction to FR1 EN-DC TCs are captured in other CRs.

	
	

	Summary of change:
	1, minimum requirement, test requirement and test procedure of TC 5.5.6.2 and 5.5.8.2 are updated.

	
	

	Consequences if not approved:
	A Conformant UE may fail the TC
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<Start of modified section 1>
[bookmark: _Toc21621563][bookmark: _Toc29297178][bookmark: _Toc36149379][bookmark: _Toc44092960][bookmark: _Toc44093509][bookmark: _Toc44094332][bookmark: _Toc44094611][bookmark: _Toc52296027][bookmark: _Toc59027739][bookmark: _Toc69328233][bookmark: _Toc75989873][bookmark: _Toc75992979][bookmark: _Toc76018756][bookmark: _Toc84513831][bookmark: _Toc84514395]5.5.6.2	RRC-based active BWP switch
The requirements in this section apply for a UE configured with more than one BWP on PSCell or any activated SCell in SCG in EN-DC. UE shall complete the switch of active DL and/or UL BWP within the delay defined in this section.
[bookmark: _Toc21621564][bookmark: _Toc29297179][bookmark: _Toc36149380][bookmark: _Toc44092961][bookmark: _Toc44093510][bookmark: _Toc44094333][bookmark: _Toc44094612][bookmark: _Toc52296028][bookmark: _Toc59027740][bookmark: _Toc69328234][bookmark: _Toc75989874][bookmark: _Toc75992980][bookmark: _Toc76018757][bookmark: _Toc84513832][bookmark: _Toc84514396]5.5.6.2.0	Minimum conformance requirements
5.5.6.2.0.1	Minimum conformance requirements for RRC-based active BWP switch. For RRC-based BWP switch, after the UE receives BWP switching request, UE shall be able to receive PDSCH/PDCCH (for DL active BWP switch) or transmit PUSCH (for UL active BWP switch) on the new BWP on the serving cell on which BWP switch occurs on the first DL or UL slot right after the beginning of DL slot , where 
DL slot n is the last slot overlapping with the TTI containing the RRC command, and 
 is determined by the smaller SCS between the SCS before BWP switch and the SCS after BWP switch if the BWP switch involves changing of SCS.
 is the length of the RRC procedure delay in millisecond as defined in clause 11.2 in TS 36.331 [29] if the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the length of the RRC procedure delay in ms as defined in clause 12 in TS 38.331 [2], and
 is the time used by the UE to perform BWP switch.
The UE is not required to transmit UL signals or receive DL signals during the time defined by  on the cell where RRC-based BWP switch occurs. When   a longer switching delay is allowed. Where  is the time between DL data transmission and acknowledgement as specified in TS 38.213 [8].
[bookmark: _Toc21621565][bookmark: _Toc29297180][bookmark: _Toc36149381][bookmark: _Toc44092962][bookmark: _Toc44093511][bookmark: _Toc44094334][bookmark: _Toc44094613][bookmark: _Toc52296029][bookmark: _Toc59027741][bookmark: _Toc69328235][bookmark: _Toc75989875][bookmark: _Toc75992981][bookmark: _Toc76018758][bookmark: _Toc84513833][bookmark: _Toc84514397]5.5.6.2.1	EN-DC FR2 RRC-based DL active BWP switch in non-DRX in synchronous EN-DC
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD
- Test tolerance analysis is missing
- Message contents are TBD
- Cell mapping is TBD
- Test procedure is TBD
- Test applicability needs to be added to TS 38.522
5.5.6.2.1.1	Test purpose
The purpose of this test is to verify the DL BWP switch delay requirement for RRC-based BWP switch defined in clause 5.5.6.2.0.1. Supported test configurations are shown in Table 5.5.6.2.1.4.1-1.
5.5.6.2.1.2	Test applicability
This test applies to all types of E-UTRA UE release 15 and forward, supporting EN-DC.
5.5.6.2.1.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 5.5.6.2.0.1.
The normative reference for this requirement is TS 38.133 [6] clause A.5.5.6.2.1.
5.5.6.2.1.4	Test description
5.5.6.2.1.4.1	Initial conditions
Initial conditions are a set of test configurations the UE needs to be tested in and the steps for the SS to take with the UE to reach the correct measurement state.
The initial test configurations consist of environmental conditions, test frequencies, test channel bandwidths and sub-carrier spacing based on NR operating bands specified in Table 5.3.5-1 of 38.521-2 [18].
This test shall be tested using any of the test configurations in Table 5.5.6.2.1.4.1-1.
Table 5.5.6.2.1.4.1-1: DL BWP switch supported test configurations
	Config
	Description

	1
	LTE FDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	2
	LTE TDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note 1: The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 5.5.6.2.1.4.1-2
Table 5.5.6.2.1.4.1-2: Initial conditions for EN-DC FR2 RRC-based DL active BWP switch in non-DRX in synchronous EN-DC
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E.1.1, Table E.2-1 and TS 38.508-1 [14] clause 4.3.1.

	Channel bandwidth
	As specified by the test configuration selected from Table 5.5.1.1.4.1-1

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.3.1.1
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.4.1.1
	

	Exceptions to connection diagram
	N/A
	



1. Message contents are defined in clause 5.5.6.2.1.4.3.
2. The power levels and settings for Cell 1 are set according to Annex A.6, Table A.6.1.1-1. Cell 2 is NR FR2 PSCell. The connection setup is done according to the settings in Annex [C.x], and the downlink signal levels as per Annex [C.x]
3. The test parameters are given in Table 5.5.6.2.1.4.1-3 below.
4. Downlink signals for NR cell are initially set up according to Annex [C.x].
Table 5.5.6.2.1.4.1-3: General test parameters for DL BWP switch in synchronous EN-DC
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	One E-UTRA radio channel is used for this test

	NR RF Channel Number
	
	2
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	Active PSCell
	
	Cell 2
	PSCell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on PCC. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on PSCC.

	Cell2 timing offset to cell1
	s
	3
	Synchronous EN-DC

	T1
	s
	[0.2]
	



5.5.6.2.1.4.2	Test procedure
The test consists of two cells, a single E-UTRA cell (PCell), and a single NR cell (PSCell). Prior to the start of the test, the UE shall be fully synchronized to PSCell. The UE shall be configured for parameters as mentioned in the Table 5.5.6.2.1.4.1-3.
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [6] clause 5.5. During the addition of the NR PSCell, instead of adding a dedicated configuration for BWP-0 (initialDownlinkBWP, initialUplinkBWP), configure another UE-specific bandwidth part, BWP-1, and indicate BWP-1 as the active DL BWP using firstActiveDownlinkBWP-Id. BWP-1 is set according to the initial condition of Active BWP-1 in Table 5.5.6.2.1.5-1.
2.	PDCCHs indicating new transmissions shall be sent continuously on PCell (Cell 1) to ensure that the UE will have ACK/NACK sending.
3.	Before the test starts UE is connected to Cell 1 (PCell) on radio channel 1 (PCC) and to Cell 2 (PSCell) on radio channel 2 (PSCC).
4.	Before the test starts UE has bandwidth part BWP-1 in its RRC-configuration for Cell 2 (PSCell).
5.	Before the test starts UE is indicated in firstActiveDownlinkBWP-Id that the active DL BWP is BWP-1 in PSCell.
6.	Ensure all cells have constant signal levels throughout the test.
7.	The test consists of 1 time period, with duration of T1.
8.	Time period T1 starts when a RRCConnectionReconfiguration with bandwidth part configuration BWP-2, sent from the test equipment to the UE, is received at the UE side in PSCell’s slot # denoted i. The UE shall switch its bandwidth part from BWP-1 to BWP-2.
9.	If the UE starts to report valid ACK/NACK for PSCell from the first UL slot that occurs after the beginning of DL slot i+208+k1 then the number of successful tests is increased by one. Otherwise, the number of failure tests is increased by one.
10.	After the SS receives the ACK/NACK in step 9) or when T1 expires, the SS shall transmit RRCConnectionReconfiguration message with condition EN-DC_PSCell_Rel according to TS 36.508 [25] Table 4.6.1-8 to release NR cell (PSCell). The UE shall transmit RRCConnectionReconfigurationComplete message.
11.	The SS shall transmit RRCConnectionReconfiguration message with condition MCG_and_SCG according to TS 36.508 [25] Table 4.6.1-8 to add NR cell (PSCell). The UE shall transmit RRCConnectionReconfigurationComplete message. If either of the reconfiguration in step 10 or step 11 fails,  switch off and on the UE and go to step 1.

9.	The UE shall be able to receive PDSCH at PSCell’s slot (i+TRRCprocessingDelay+TBWPswitchDelayRRC) as defined in clause 8.6.3 and be ready for the reception of uplink grant for the PSCell no later than at slot (i+TRRCprocessingDelay+TBWPswitchDelayRRC). The UE shall be continuously scheduled on PSCell’s BWP-2 starting from slot (i+TRRCprocessingDelay+TBWPswitchDelayRRC).
10.	TRRCprocessingDelay and TBWPswitchDelayRRC are defined in section 5.5.6.2.0.1.
11.	The test equipment verifies the DL BWP switch time in PSCell by counting the time from the time when the RRC Reconfiguration message including BWP switch command is sent till the time when RRC Reconfiguration Complete message is received.
12. If the SS:

a) confirms that the UE is able to receive PDSCH at PSCell’s slot (i+TRRCprocessingDelay+TBWPswitchDelayRRC) and also receives uplink grant for the PSCell no later than at slot (i+TRRCprocessingDelay+TBWPswitchDelayRRC)
and

b) receives PUSCH on the new BWP after switch, and receives RRC Reconfiguration Complete message within the stipulated time
the number of successful tests is increased by one.
13. Otherwise the number of failed tests is increased by one and proceed to Step 14.
14. If the Reconfiguration fails, switch off and on the UE and ensure the UE is in RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [14] clause 4.5].
152. Repeat steps 2-10 11 until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
5.5.6.2.1.4.3	Message contents
FFS
5.5.6.2.1.5	Test requirements
During T1, the UE shall be ready for the reception of uplink grant for PSCell in a slot , and starts to report valid ACK/NACK for the PSCell from the first UL slot that occurs after the beginning of DL slot , where,
TRRCprocessingDelay = 20 ms, is the RRC procedure delay in ms as defined in clause 11.2 in TS 36.331 [29];
TBWPSwitchDelayRRC = 6 ms, is the time used by the UE to perform BWP switch;
NR slot length = 0.125 ms for SCS = 120 kHz.
k1 is the timing between DL data receiving and acknowledgement as specified in [12].
Which gives  slots.
(i+TRRCprocessingDelay+TBWPswitchDelayRRC).
All of the above test requirements shall be fulfilled in order for the observed PSCell active BWP switch delay to be counted as correct.
The rate of correct events observed during repeated tests shall be at least 90%.
Table 5.5.6.2.1.5-1: NR Cell specific test parameters for DL BWP switch in synchronous EN-DC
	Parameter
	Unit
	Cell 2

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Active BWP ID
	
	1, 2

	Initial DL BWP Configuration
	
	DLBWP.0.2

	
	
	

	Active DL BWP-1 Configuration
	
	DLBWP.1.3

	Active DL BWP-2 Configuration
	
	DLBWP.1.1

	Initial UL BWP Configuration
	
	ULBWP.0.2

	Active UL BWP-1 Configuration
	
	ULBWP.1.3

	Active UL BWP-2 Configuration
	
	ULBWP.1.1

	PDSCH Reference measurement channel
	
	SR.3.1 TDD

	RMSI CORESET parameters
	
	CR.3.1 TDD  

	Dedicated CORESET parameters
	
	CCR.3.1 TDD  

	OCNG Patterns
	
	OP.1

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1

	TCI State
	
	TCI.State.0

	TRS Configuration
	
	TRS.2.1 TDD

	Antenna Configuration
	
	1x2

	Propagation Condition
	
	AWGN

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.
Note 2:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 3:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 4:	For unpaired spectrum, a DL BWP is linked with an UL BWP. DLBWP.0.2 is linked with ULBWP.0.2; DLBWP.1.1 is linked with ULBWP.1.1; DLBWP.1.3 is linked with ULBWP.1.3 defined in clause 12 of TS 38.213 [3].



Table 5.5.6.2.1.5-2: OTA related test parameters for BWP switching test case
	Parameter
	Unit
	Cell 2

	Angle of arrival configuration
	
	According to table A.3.15

	
Note1
	NR_TDD_FR2_A
	dBm/15kHz
	TBD

	
	NR_TDD_FR2_B
	
	

	
	NR_TDD_FR2_F
	
	

	
	NR_TDD_FR2_G
	
	

	
	NR_TDD_FR2_T
	
	

	
	NR_TDD_FR2_Y
	
	

	
Note1
	NR_TDD_FR2_A
	dBm/SCS
	TBD

	
	NR_TDD_FR2_B
	
	

	
	NR_TDD_FR2_F
	
	

	
	NR_TDD_FR2_G
	
	

	
	NR_TDD_FR2_T
	
	

	
	NR_TDD_FR2_Y
	
	

	SS-RSRPNote2
	NR_TDD_FR2_A
	dBm/SCS Note3
	TBD

	
	NR_TDD_FR2_B
	
	

	
	NR_TDD_FR2_F
	
	

	
	NR_TDD_FR2_G
	
	

	
	NR_TDD_FR2_T
	
	

	
	NR_TDD_FR2_Y
	
	

	

	dB
	TBD

	IoNote2
	NR_TDD_FR2_A
	dBm/95.04 MHz Note4
	TBD

	
	NR_TDD_FR2_B
	
	

	
	NR_TDD_FR2_F
	
	

	
	NR_TDD_FR2_G
	
	

	
	NR_TDD_FR2_T
	
	

	
	NR_TDD_FR2_Y
	
	

	
Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for  to be fulfilled.
Note 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0dBi gain at the centre of the quiet zone



<End of modified section 1>

<Start of modified section 2>
[bookmark: _Toc44092967][bookmark: _Toc44093516][bookmark: _Toc44094339][bookmark: _Toc44094618][bookmark: _Toc52296034][bookmark: _Toc59027746][bookmark: _Toc69328240][bookmark: _Toc75989880][bookmark: _Toc75992986][bookmark: _Toc76018763][bookmark: _Toc84513838][bookmark: _Toc84514402]5.5.8.0.2	Minimum conformance requirements for RRC based active TCI state switch
[TS 38.133, clause 8.10.2]
The TCI state is known if the following conditions are met:
-	During the period from the last transmission of the RS resource used for the L1-RSRP measurement reporting for the target TCI state to the completion of active TCI state switch, where the RS resource for L1-RSRP measurement is the RS in target TCI state or QCLed to the target TCI state
-	TCI state switch command is received within 1280 ms upon the last transmission of the RS resource for beam reporting or measurement 
-	The UE has sent at least 1 L1-RSRP report for the target TCI state before the TCI state switch command
-	The TCI state remain detectable during the TCI state switching period
-	The SSB associated with the TCI state remain detectable during the TCI switching period
-	SNR of the TCI state ≥ -3dB
Otherwise, the TCI state is unknown.
[TS 38.133, clause 8.10.5]
If the target TCI state is known, denoting the last slot overlapping with the upon receiving PDSCH carrying RRC activation command at as slot n, UE shall be able to receive PDCCH with target TCI state of the serving cell on which TCI state switch occurs no later than at slot n+ TRRC_processing +TOk*(Tfirst-SSB + TSSB-proc) / NR slot length. Where TRRC_processing is the RRC processing delay defined in Clause 11.2 of TS 36.331 [29] if the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the RRC processing delay defined in Clause 12 of TS 38.331 [2], Tfirst-SSB, TSSB-proc and TOk are defined in TS 38.133 clause 8.10.3. The UE is not required to receive PDCCH/PDSCH or transmit PUCCH/PUSCH until the end of switching period.
Tfirst-SSB is time to first SSB transmission after RRC processing by the UE; The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
If the target TCI state is unknown, denoting the last slot overlapping with theupon receiving PDSCH carrying RRC activation command at as slot n, UE shall be able to receive PDCCH with target TCI state 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) / NR slot length  . Where TRRC_processing is the RRC processing delay defined in Clause 11.2 of TS 36.331 [16] if the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the RRC processing delay defined in Clause 12 of TS 38.331 [2], and TOuk , TL1-RSRP are defined in TS 38.133 clause 8.10.3. The UE is not required to receive PDCCH/PDSCH or transmit PUCCH/PUSCH until the end of switching period.
Tfirst-SSB is time to first SSB transmission after L1-RSRP measurement when TCI state switching involves QCL-TypeD;
Tfirst-SSB is time to first SSB transmission after RRC processing time at the UE for other QCL types;
The SSB shall be the QCL-TypeA or QCL-TypeC to target TCI state
The requirements for RRC based TCI state switch delay apply when only 1 TCI state is configured in RRC TCI state list. When   a longer switching delay is allowed. Where  is the time between DL data transmission and acknowledgement as specified in TS 38.213 [8].
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.

<End of modified section 2>

<Start of modified section 3>
[bookmark: _Toc44092969][bookmark: _Toc44093518][bookmark: _Toc44094341][bookmark: _Toc44094620][bookmark: _Toc52296036][bookmark: _Toc59027748][bookmark: _Toc69328242][bookmark: _Toc75989882][bookmark: _Toc75992988][bookmark: _Toc76018765][bookmark: _Toc84513840][bookmark: _Toc84514404]5.5.8.2	EN-DC FR2 RRC based active TCI state switch
Editor’s note: This test case is incomplete. The following aspects are either missing or TBD
- Message contents are not complete.
- Connection diagram is TBD.
- TT analysis is missing.
- RAN4 dependency: Test parameters have brackets and TBDs.
5.5.8.2.1	Test purpose
The purpose of this test is to verify the active TCI state switch delay requirement defined in TS 38.133 [6] clause 8.10.3.
5.5.8.2.2	Test applicability
This test applies to all types of NR UE release 15 onwards.
5.5.8.2.3	Minimum conformance requirements
The minimum conformance requirements are specified in clause 5.5.8.0.2.
The normative reference for this requirement is TS 38.133 [6] clause A.5.5.8.2.
5.5.8.2.4	Test description
There are two cell configured in this test: E-UTRAN PCell (Cell 1) and NR PSCell (Cell 2). This test consists of two successive time periods, with time duration of T1 and T2 respectively. 
5.5.8.2.4.1	Initial conditions
This test shall be tested using any of the test configurations in Table 5.5.8.2.4.1-1.
Table 5.5.8.2.4.1-1: Supported test configurations for EN-DC FR2 RRC based active TCI state switch
	Config
	Description

	5.5.8.2-1
	LTE FDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	5.5.8.2-2
	LTE TDD, NR 120 kHz SSB SCS, 100 MHz bandwidth, TDD duplex mode

	Note 1:	The UE is only required to be tested in one of the supported test configurations



Configure the test equipment and the DUT according to the parameters in Table 5.5.8.2.4.1-2.
Table 5.5.8.2.4.1-2: Initial conditions for EN-DC FR2 RRC based active TCI state switch
	Parameter
	Value
	Comment

	Test environment
	NC
	As specified in TS 38.508-1 [14] clause 4.1.

	Test frequencies
	As specified in Annex E, table E.5-1 and TS 38.508-1 [14] clause 4.3.1 and 4.4.2.

	Channel bandwidth
	As specified by the test configuration selected from Table 5.5.8.2.4.1-1.

	Propagation conditions
	AWGN
	As specified in Annex C.2.2.

	Connection Diagram
	TE Part
	A.3.TBD
	As specified in TS 38.508-1 [14] Annex A.

	
	DUT Part
	A.3.TBD
	

	Exceptions to connection diagram
	N/A
	



1.	The general test parameter settings are set up according to Table 5.5.8.2.4.1-3.
2.	Message contents are defined in clause 5.5.8.2.4.3.
3.	There are one E-UTRAN cell and one NR cell specified in the test. E-UTRAN Cell 1 is the cell used for connection setup with the power level set according to Annex C.1.1 and C.1.2 for this test.
Table 5.5.8.2.4.1-3: General test parameters for EN-DC FR2 RRC based active TCI state switch
	Parameter
	Unit
	Value
	Comment

	E-UTRA RF Channel Number
	
	1
	One E-UTRA radio channel is used for this test

	NR RF Channel Number
	
	2
	One NR radio channel is used for this test

	Active PCell
	
	Cell 1
	PCell on RF channel number 1.

	Active PSCell
	
	Cell 2
	PSCell on RF channel number 2.

	CP length
	
	Normal
	

	DRX
	
	OFF
	For both PCell and PSCell

	Cell-individual offset for cells on RF channel number 1
	dB
	0
	Individual offset for cells on PCC. 

	Cell-individual offset for cells on RF channel number 2
	dB
	0
	Individual offset for cells on PSCC.

	Cell2 timing offset to cell1
	s
	3
	Synchronous EN-DC

	T1
	s
	[0.2]
	

	T2
	s
	[0.2]
	



5.5.8.2.4.2	Test procedure
During the test PDCCHs indicating new transmissions shall be sent continuously on PSCell (Cell 2) to ensure that the UE would have ACK/NACK sending.
Prior to the start of the time duration T1, the UE shall be fully synchronized to E-UTRA PCell and PSCell. The UE shall be configured with 2 different TCI states for PSCell: PDCCH TCI-state 0 (QCL’d to SSB0) and TCI-state 1 (QCL’d to SSB1), in Cell 2 before starting the test. TCI state-0 is indicated as the active PDCCH TCI-state 
1.	Ensure the UE is in state RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [14] clause 4.5.4.
2.	Set the parameters of NR Cell 1 according to T1 in Table 5.5.8.2.5-1. Propagation conditions are set according to Annex C.2.3. T1 starts. During T1 only SSB to which PDCCH TCI-state 0 is QCL’d is transmitted.
3.	When T1 expires the SS shall change the SNR value to T2 as specified in Table 5.5.8.2.5-1. T2 starts. At the beginning of T2, the SSB corresponding to TCI state 1 starts transmitting. 
4.	The SS transmits an RRCReconfiguration message to configure periodic L1-RSRP reporting. 
5.	The UE transmits an RRCReconfigurationComplete message.
6.	The SS sends an RRCReconfiguration message to indicate switch to TCI-state 1 in slot n which is within 1280ms of UE providing L1-RSRP report with results for both SSB0 and SSB1.
7.	The UE transmits an RRCReconfigurationComplete message.
8.	If the SS receives ACK/NACK on each UL transmission occasion scheduled on TCI-state 1 after slot n+96176+8×Tfirst-SSB the number of successful tests is increased by one, otherwise the number of failed tests is increased by one.
9.	When T2 expires the SS sends an RRCReconfiguration message to indicate switch to TCI-state 0.
10.	The UE transmits an RRCReconfigurationComplete message.
11.	Wait 1s for the UE to switch TCI-state 0. If the SS receives ACK/NACK on each UL transmission occasion scheduled on TCI-state 0 continue to step 13. Otherwise continue to step 12.
12.	Switch the UE on and off. Ensure the UE is in RRC_CONNECTED with generic procedure parameters Connectivity EN-DC, DC bearer MCG and SCG, Connected without release On according to TS 38.508-1 [14] clause 4.5.4.
13.	Repeat steps 2-10 for all subtests until the confidence level according to Tables G.2.3-1 in Annex G clause G.2 is achieved.
5.5.8.2.4.3	Message contents
Message contents are according to TS 38.508-1 [14] clause 7.3 with the following exceptions:
Table 5.5.8.2.4.3-1: Common Exception messages for EN-DC FR2 RRC based active TCI state switch
	Default Message Contents

	Common contents of system information blocks exceptions
	

	Default RRC messages and information elements contents exceptions
	FFS



5.5.8.2.5	Test requirement
Tables 5.5.8.2.4.1-3, 5.5.8.2.5-1 and 5.5.8.2.5-2 define the primary level settings including test tolerances for EN-DC FR2 RRC based active TCI state switch. 
Table 5.5.8.2.5-1: NR Cell specific test parameters for EN-DC FR2 RRC based active TCI state switch
	Parameter
	Unit
	Cell 2

	Frequency Range
	
	FR2

	Duplex mode
	
	TDD

	TDD configuration
	
	TDDConf.3.1

	BWchannel
	
	100 MHz: NRB,c = 66

	Initial DL BWP Configuration
	
	DLBWP.0.2

	Dedicated DL BWP Configuration
	
	DLBWP.1.1 

	Initial UL BWP Configuration
	
	ULBWP.0.2 

	Dedicated UL BWP Configuration
	
	ULBWP.1.1 

	PDSCH Reference measurement channel
	
	SR.3.1 TDD 

	RMSI CORESET parameters
	
	CR.3.1 TDD 

	Dedicated CORESET parameters
	
	CCR.3.1 TDD 

	OCNG Patterns
	
	OP.1

	SSB Configuration
	
	SSB.1 FR2

	SMTC Configuration
	
	SMTC.1 

	TCI State 0
	
	TCI.State.0

	TCI State 1
	
	TCI.State.1

	TRS Configuration
	
	TRS.2.1 TDD 

	Correlation Matrix and Antenna Configuration
	
	1x2 Low

	EPRE ratio of PSS to SSS
	dB
	0

	EPRE ratio of PBCH DMRS to SSS
	
	

	EPRE ratio of PBCH to PBCH DMRS
	
	

	EPRE ratio of PDCCH DMRS to SSS
	
	

	EPRE ratio of PDCCH to PDCCH DMRS
	
	

	EPRE ratio of PDSCH DMRS to SSS 
	
	

	EPRE ratio of PDSCH to PDSCH 
	
	

	EPRE ratio of OCNG DMRS to SSS(Note 1)
	
	

	EPRE ratio of OCNG to OCNG DMRS (Note 1)
	
	

	Propagation Condition
	
	AWGN

	Note 1:	OCNG shall be used such that both cells are fully allocated and a constant total transmitted power spectral density is achieved for all OFDM symbols.



Table 5.5.8.2.5-2: OTA related test parameter for EN-DC FR2 RRC based active TCI state switch
	Parameter
	Unit
	Cell 2

	
	
	SSB0
	SSB1

	
	
	T1
	T2
	T1
	T2

	Angle of arrival configuration
	
	Setup 3 According to clause A.3.15.3

	NocNote 1
	dBm/15 kHz
	[-92.1]

	NocNote 1
	dBm/SCS
	[-83.1]

	Ês/Noc
	dB
	1
	1
	-Infinity
	1

	SS-RSRP Note 2
	dBm/120 kHz Note3
	-82.1
	-82.1
	-Infinity
	-82.1

	IoNote2,Note6
	dBm/95.04 MHz Note4
	-54.94
	-54.94
	-54.94
	-54.94

	Note 1:	Interference from other cells and noise sources not specified in the test is assumed to be constant over subcarriers and time and shall be modelled as AWGN of appropriate power for Noc to be fulfilled.
Note 2:	SS-RSRP and Io levels have been derived from other parameters for information purposes. They are not settable parameters themselves.
Note 3:	SS-RSRP minimum requirements are specified assuming independent interference and noise at each receiver antenna port.
Note 4:	Equivalent power received by an antenna with 0 dBi gain at the centre of the quiet zone
Note 5:	As observed with 0dBi gain antenna at the center of the quiet zone.



During T2, UE shall send L1-RSRP report with results for both SSB0 and SSB1.
After receiving RRC command in slot n, UE shall be able to receive PDCCH with TCI state 1 no later than at slot n+ (TRRC_processing + Tfirst-SSB + TSSB-proc) / NR slot length, where
-	TRRC_processing =10 20 ms is the RRC processing delay as specified in TS 38.331 [13];
-	Tfirst-SSB is time to first SSB transmission after RRC processing by the UE; The SSB shall be the QCL-TypeA or QCL-TypeC to TCI state 1;
-	TSSB-proc = 2 ms;
-	NR slot length = 0.125ms for 120kHz SSB SCS;
So UE shall be able to continue to receive PDCCH on TCI state 1 no later than slot n+96176+8×Tfirst-SSB.
<End of modified section 3>
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