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0 Introduction
In this contribution we capture the agreements achieved during the email discussion on the topic Rel-17 NR ext. to 71GHz RRM core requirements in RAN4#103-e under email thread [103-e][212] NR_ext_to_71GHz_RRM_1. This email thread covers following sub-agenda items:

· AI 9.15.8.1

General requirements
· AI 9.15.8.2

Timing requirements
· AI 9.15.9


Performance requirements
The details on the discussion can be found at the [212] thread discussion summary [1].

1 General
1.1 Sub-topic 1-1: Rx beam sweeping scaling factor
Agreement: Define an Rx beam sweeping scaling factor of 12 for FR2-2
Agreement: If Rx Beam Sweeping Scaling factor is extended, maxNumberRxBeam should be extended by the same number
1.2 Sub-topic 1-2: deriveSSB-IndexFromCell
Way forward: (To be handled during maintenance phase) Frame boundary alignment tolerance of PDSCH symbols when deriveSSB-IndexFromCell is disabled
· Option 1

	SSB SCS (KHz)
	Data SCS (KHz)
	Frame boundary alignment tolerance of PDSCH symbols (deriveSSB-IndexFromCell disabled)

	960
	120
	1 120KHz symbol

	960
	480
	3 480KHz symbols

	960
	960
	6 960KHz symbols


· Option 2: 

	SSB SCS (KHz)
	Data SCS (KHz)
	Frame boundary alignment tolerance of PDSCH symbols (deriveSSB-IndexFromCell disabled)

	960
	120
	1 120KHz symbol

	960
	480
	3 480KHz symbols

	960
	960
	7 960KHz symbols


1.3 Sub-topic 1-3: Measurement procedures

Agreement: RAN4 to relax the cell-detection (PSS/SSS detection) delay requirements by a factor of 2 for 480kHz SCS and by a factor of 3 for 960kHz SCS to avoid increasing the HW and memory requirements
Agreement: The SSB index acquisition delay for inter-frequency measurement for FR2-2 should be extended to
· 4*NRxBeam samples for power class 2 and 3
· 6*NRxBeam samples for power class 1
· NRxBeam is the Rx beam sweeping factor under discussion
Agreement: When deriveSSB-IndexFromCell is not enabled, the requirements of SSB index detection for FR2-2 for intra-frequency measurement can be defined as below:
Time period for time index detection for intra-frequency measurements for FR2-2

	DRX cycle
	Without measurement gaps
	With measurement gaps

	No DRX
	Max(200ms, ceil(MSSB_index_intra ( Kp) ( SMTC period) ( CSSFintra
	Max(200ms, ceil(MSSB_index_intra ( Kp) ( Max(MGRP, SMTC period)) ( CSSFintra

	DRX cycle≤ 320ms
	Max(200ms, ceil(1.5 ( MSSB_index_intra s ( Kp) ( Max(SMTC period, DRX cycle)) ( CSSFintra
	Max(200ms, ceil(1.5 ( MSSB_index_intra ( Kp) ( Max(MGRP, SMTC period, DRX cycle)) ( CSSFintra

	DRX cycle>320ms
	ceil(MSSB_index_intra ( Kp) ( DRX cycle ( CSSFintra
	ceil(MSSB_index_intra ( Kp) ( DRX cycle ( CSSFintra


· MSSB_index_intra to apply agreements from inter-frequency SSB index identification time
2 Timing Requirements
2.1 Sub-topic 2-1: UE transmit timing error
Agreement: Determine Te accuracy for 120 kHz for different SSB SCS as:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te

	2-2
	120
	120
	3.5*64*Tc

	
	480
	120
	2.86*64*Tc

	
	960
	120
	2.80*64*Tc


Agreement: Considering the RF margin for defining the gradual timing adjustment requirements for FR2-2, 
· The maximum aggregate adjustment rate shall be Tq per 100 ms
· Define gradual timing adjustment parameters, Tp, Tq for 480 kHz and 960 kHz SCS in FR2-2 as Tq=Tp= [0.8] *64*Tc
Way forward: (To be handled during maintenance phase) The UE timing advance adjustment accuracy for 480/960kHz SCS is defined as shown in the table below:
· Option 1: 
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120
	480
	960

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc
	[±12 Tc]
	[±8 Tc]


· Option 2: 
	UL Sub Carrier Spacing(kHz)
	15
	30
	60
	120
	480
	960

	UE Timing Advance adjustment accuracy
	±256 Tc
	±256 Tc
	±128 Tc
	±32 Tc
	[±8 Tc]
	[±4 Tc]


2.2 Sub-topic 2-2: MRTD

Agreement: Update the definition of MRTD for inter-band NR DC for FR1 and FR2-2. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’
· Limit the updated definition to FR2-2 only and capture it in specification explicitly 
Agreement: Update the definition of MRTD for inter-band CA for FR1 and FR2-2 without considering any slot offset. The legacy definition ‘slot timing’ can be replaced with ‘subframe timing’
· Limit the updated definition to FR2-2 only and capture it in specification explicitly
Agreement: Do not define MRTD requirements for non-contiguous intra band CA in FR2-2 as the scenario has been down scoped.
Agreement : The existing MRTD requirements for inter-band CA for FR1 and FR2-1 can be reused for inter-band CA for FR1 and FR2-2, i.e., MRTD = 25 µs
Agreement: The existing MRTD requirements for FR1 and FR2-1 synchronous NR-DC can be reused for FR1 and FR2-2, i.e., MRTD = 33 µs
2.3 Sub-topic 2-3: MTTD

Agreement: For MTTD, reuse the conclusions from MRTD as baseline .
3 Performance Requirements
3.1 Sub-topic 3-1: General

Agreement: RAN4 to define RRM performance requirements for the following scenarios:
· FR2-2 only standalone
· FR1+FR2-2 CA (FR1 is PCell)
· FR1+FR2-2 DC (FR1 is PCell)
Agreement: Performance requirements for FR2-2
· Performance requirements for 120kHz SCS in FR2-2
· Attempt to reuse FR2-1 RRM performance requirements for 120 kHz SCS that do not depend on the Rx Beam sweeping scaling factor.

· If Rx beam sweeping scaling factor is changed in RRM core requirements, define new RRM performance requirements for 120 kHz SCS considering the decision on the number of Rx Beam for RRM requirements.

· RAN4 not to reuse FR2-1 RRM performance requirements for 120 kHz SCS with SSB using 240 kHz SCS.

· Define RRM performance requirements for 480 kHz and 960 kHz SCS

· For requirements that are the same for operation with CCA and without CCA, tests defined for operation without CCA can be reused to test the requirements with CCA

Agreement: Specification structure for test cases 
· Define test cases for operation in FR2-2 in dedicated sections
· Create in TS 38.133 the following new top-level sections for NR-test cases with CCA in FR2-2
· A.14 NR Standalone Tests with NR PCell under CCA and Other NR Cells in FR2-2

· A.15 NR Standalone Tests with NR Scell under CCA and All Other Cells in FR2-2

Agreement: RAN4 to use as a baseline for the RRM performance without CCA the Rel-15 test cases

· Note: Whether certain Rel-15 test cases are applicable for FR2-2 or not can be further discussed. 

Agreement: The rate of UE meeting the Te requirement observed during repeated tests shall be at least 90%.

Agreement: The following SSB configuration to be used in RRM test cases for the new SSB pattern introduced for 480kHz and 960kHz SCS in FR2-2 band 
	SSB pattern number
	SSB SCS
	Channel bandwidth
	Number of SSB per SS-burst
	Symbol numbers containing SSBs
	SSB index
	Slot number containing SSBs

	1
	480kHz
	400MHz
	2
	2-5 9-12
	0 1
	0 0

	2
	960kHz
	400MHz
	2
	2-5 9-12
	0 1
	0 0

	3
	480kHz
	400MHz
	1
	2-5
	0
	0

	4
	960kHz
	400MHz
	1
	2-5
	0
	0

	5
	480kHz
	400MHz
	2
	2-5 9-12
	2 3
	1 1

	6
	960kHz
	400MHz
	2
	2-5 9-12
	 2 3
	1 1

	7
	480kHz
	400MHz
	1
	9-12
	1
	0

	8
	960kHz
	400MHz
	1
	9-12
	1
	0


Way forward: Further discuss the following options for modelling unavailable SSB/SMTC
· Option 1a: For test cases where no specific UE behaviour to be verified, an unavailable SSB/SMTC group can be modelled as that there is one SSB not transmitted by TE in N consecutive SSB/SMTC occasions

· Option 1b: If a specific UE behaviour is to be verified when exceeding the limitation of unavailable SBS/SMTC groups, the unavailable SSB/SMTC group can be modelled as none of SSB is transmitted by TE
Way forward: For initial discussion, consider the following list of test cases for RRM performance requirements without CCA. Check if any test-cases need to be added or dropped.

	Group of requirements
	Test cases
	Sub-test
	120 kHz SCS 
	480/960 kHz SCS

	RRC_IDLE, cell re-selection
	FR2-2 -> FR2-2 
	intra-frequency
	Can be reused from FR2-1  if RX beam sweeping is not changed


	Yes

	
	
	inter-frequency
	Can be reused from FR2-1  if RX beam sweeping is not changed


	yes

	HO (delay and interruptions)
	FR2-2->FR2-2 
	intra-frequency, unknown target cell
	Can be reused from FR2-1  if RX beam sweeping is not changed


	Yes

	
	
	inter-frequency, unknown target cell
	Can be reused from FR2-1  if RX beam sweeping is not changed


	Low priority


	
	FR1->FR2-2 
	unknown target cell
	Can be reused from FR2-1  if RX beam sweeping is not changed


	Yes

	RRC Re-establishment
	FR2-2->FR2-2 
	intra frequency
	Can be reused from FR2-1  if RX beam sweeping is not changed


	Low priority

	
	
	inter frequency
	Can be reused from FR2-1  if RX beam sweeping is not changed


	Yes

	
	
	intra frequency without serving cell timing
	Can be reused from FR2-1  if RX beam sweeping is not changed


	Yes

	Random access
	4-step RACH
	Contention based
	Reuse FR2-1 
	Yes

	
	
	Non-contention based
	Reuse FR2-1
	Yes

	RRC Connection Release with Redirection
	FR2-2->FR2-2
	
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low priority

	Timing
	UE Transmit Timing 
	
	Yes 

FR2 configuration uses 240 kHz SSB, so new test is needed for 120 kHz SCS
	Yes

	
	Timing advance adjustment accuracy
	
	Yes 

FR2 configuration uses 240 kHz SSB, so new test is needed for 120 kHz SCS
	Yes

	Active BWP switch
	DCI-based and timer-based active BWP switch


	FR2-2->FR2-2
	Reuse FR2-1 
	Yes

	
	
	FR1->FR2-2
	Reuse FR2-1
	Low priority

	
	
	One FR2-2 cell
	Reuse FR2-1
	Low priority

	
	RRC-based active BWP switch
	
	Reuse FR2-1
	Yes

	
	SCell dormancy switch 
	FR2-2->FR2-2
	Reuse FR2-1
	Low priority

	
	
	FR1->FR2-2
	Reuse FR2-1
	Low priority

	
	RRC-based Active BWP Switch on multiple CCs
	
	Reuse FR2-1
	Yes

	Radio link monitoring
	FR2-2 PCell, SSB-based 
	Out-of-sync, in non-DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	In-sync, in non-DRX mode
	Can be reused from FR2-1  if RX beam sweeping is not changed


	Low priority

	
	
	Out-of-sync, in DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low priority

	
	
	In-sync, in DRX mode
	Can be reused from FR2-1  if RX beam sweeping is not changed


	Yes

	
	FR2-2 PCell, CSI-RS-based 
	Out-of-sync, in non-DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low priority

	
	
	In-sync, in non-DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	Out-of-sync, in DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	In-sync, in DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low priority

	
	Scheduling restrictions
	
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	Beam failure detection and link recovery
	FR2-2 PCell 
	SSB-based in non-DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	SSB-based in non-DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low priority

	
	
	CSI-RS-based in non-DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low priority

	
	
	CSI-RS -based in non-DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	Scheduling restrictions
	SSB-based in non-DRX mode
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	SCell activation/deactivation delay
	SCell in FR2 
	intra-band in non-DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	inter-band in non-DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low priority

	
	FR1+FR2 inter-band with target SCell in FR2
	
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	PSCell addition and release delay
	Known PSCell
	
	Yes

FR2 configuration uses 240 kHz SSB, so new test is needed for 120 kHz SCS
	No

	
	Unknown PSCell
	
	Yes

FR2 configuration uses 240 kHz SSB, so new test is needed for 120 kHz SCS
	Yes

	Active TCI state switching delay
	MAC-CE based
	PCell in FR2-2
	Reuse FR2-1
	Yes

	
	RRC based
	PCell in FR2-2
	Reuse FR2-1
	Low priority

	Interruptions
	during measurements on deactivated NR SCC in FR2-2
	
	Reuse FR2-1
	Yes

	Intra-frequency measurement procedure
	SA event triggered reporting test without gap
	under non-DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	under DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low priority

	
	SA event triggered reporting test with per-UE gap
	under non-DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low priority

	
	
	under DRX
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	Inter-frequency measurement procedure
	SA event triggered reporting tests For FR2 without SSB time index detection
	PCell in FR2-2, 

DRX is not used
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	PCell in FR2-2, 

DRX is used
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low Priority

	
	
	PCell in FR1, 

DRX is not used
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low Priority

	
	
	PCell in FR1, 

DRX is used
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	SA event triggered reporting tests For FR2 with SSB time index detection
	PCell in FR2-2, 

DRX is not used
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low Priority

	
	
	PCell in FR2-2, 

DRX is used
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	PCell in FR1, 

DRX is not used
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	PCell in FR1, 

DRX is used
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low Priority

	L1-RSRP measurement for beam reporting
	SSB based
	DRX not used
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low Priority

	
	
	DRX is used
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	CSI-RS based
	DRX not used
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	DRX is used
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low Priority

	Accuracy for measurements
	SS-RSRP
	Intra-frequency FR2-2 serving and target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	Inter frequency FR2-2 serving and target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low Priority

	
	
	Inter frequency FR1 serving and FR2-2 target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	SS-RSRQ
	Intra-frequency FR2-2 serving and target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low Priority

	
	
	Inter frequency FR2-2 serving and target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	SS-SINR
	Intra-frequency FR2-2 serving and target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	Inter frequency FR2-2 serving and target cell
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Low Priority

	
	L1-RSRP
	SSB based
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes

	
	
	CSI-RS based
	Can be reused from FR2-1 if RX beam sweeping is not changed


	Yes


Way forward: For initial discussion, consider the following list of test cases for RRM performance requirements with CCA. Check if any test-cases need to be added or dropped.

	Group of requirements
	Test cases
	Sub-test
	Needed / Not needed

	RRC_IDLE, cell re-selection
	FR2-2 -> FR2-2  (CCA)
	intra-frequency
	Yes, at least with 120 kHz and 480 kHz

	
	
	inter-frequency
	Yes, at least with 120 kHz and 480 kHz

	HO (delay and interruptions)
	FR2-2->FR2-2 (CCA)
	intra-frequency, unknown target cell
	Yes

	
	
	inter-frequency, unknown target cell
	Low priority


	
	FR1->FR2-2 (CCA)
	unknown target cell
	Yes

	RRC Re-establishment
	FR2-2->FR2-2 (CCA)
	intra frequency
	Low priority

	
	
	inter frequency
	Yes

	
	
	intra frequency without serving cell timing
	Yes

	Random access
	4-step RACH
	Contention based
	Yes

	
	
	Non-contention based
	Yes

	RRC Connection Release with Redirection
	FR2-2->FR2-2 (CCA)
	
	Low priority

	Timing
	UE Transmit Timing 
	
	Yes

	
	Timing advance adjustment accuracy
	
	Yes

	Active BWP switch
	DCI-based and timer-based active BWP switch


	FR2-2 ->FR2-2 (CCA)
	Yes, but this test case can be same as the one defined for operation without CCA

	
	
	FR1->FR2-2 (CCA)
	Low priority

	
	
	One FR2-2 (CCA) cell
	Low priority

	
	RRC-based active BWP switch
	
	Yes, but this test case can be same as the one defined for operation without CCA

	
	UL active BWP switch delay with consistent UL LBT failure on PCell subject to UL CCA
	FR2-2 (CCA)
	Yes

	
	
	FR1->FR2-2
	Not needed

	Radio link monitoring
	FR2-2 Pcell (CCA), SSB-based 
	Out-of-sync, in non-DRX
	Yes

	
	
	In-sync, in non-DRX mode
	Low priority

	
	
	Out-of-sync, in DRX mode
	Low priority

	
	
	In-sync, in DRX mode
	Yes

	
	Scheduling restrictions
	
	Yes, but this test case can be same as the one defined for operation without CCA

	Beam failure detection and link recovery
	FR2-2 PCell (CCA)
	SSB-based in non-DRX mode
	Yes

	
	
	SSB-based in non-DRX mode
	Low priority

	
	
	CSI-RS-based in non-DRX mode
	Low priority

	
	
	CSI-RS -based in non-DRX mode
	Yes

	
	Scheduling restrictions
	SSB-based in non-DRX mode
	Yes, but this test case can be same as the one defined for operation without CCA

	SCell activation/deactivation delay
	SCell in FR2 (CCA)
	intra-band in non-DRX
	Yes

	
	
	inter-band in non-DRX
	Low priority

	
	FR1+FR2 (CCA) inter-band with target SCell in FR2
	
	Yes

	PSCell addition and release delay
	Known PSCell
	
	No

	
	Unknown PSCell
	
	Yes

	Active TCI state switching delay
	MAC-CE based
	PCell in FR2-2 (CCA)
	Yes

	
	RRC based
	PCell in FR2-2 (CCA)
	Low priority

	Interruptions
	during measurements on deactivated NR SCC in FR2-2
	
	Yes

	Intra-frequency measurement procedure
	SA event triggered reporting test without gap
	under non-DRX
	Yes

	
	
	under DRX
	Low priority

	
	SA event triggered reporting test with per-UE gap
	under non-DRX
	Low priority

	
	
	under DRX
	Yes

	Inter-frequency measurement procedure
	SA event triggered reporting tests For FR2 without SSB time index detection
	PCell in FR2-2, 

DRX is not used
	Yes

	
	
	PCell in FR2-2, 

DRX is used
	Low Priority

	
	
	PCell in FR1, 

DRX is not used
	Low Priority

	
	
	PCell in FR1, 

DRX is used
	Yes

	
	SA event triggered reporting tests For FR2 with SSB time index detection
	PCell in FR2-2, 

DRX is not used
	Low Priority

	
	
	PCell in FR2-2, 

DRX is used
	Yes

	
	
	PCell in FR1, 

DRX is not used
	Yes

	
	
	PCell in FR1, 

DRX is used
	Low Priority

	L1-RSRP measurement for beam reporting
	SSB based
	DRX not used
	Low Priority

	
	
	DRX is used
	Yes

	Accuracy for measurements
	SS-RSRP
	Intra-frequency FR2-2 serving and target cell
	covered by the requirements without CCA

	
	
	Inter frequency FR2-2 serving and target cell
	covered by the requirements without CCA

	
	
	Inter frequency FR1 serving and FR2-2 target cell
	covered by the requirements without CCA

	
	SS-RSRQ
	Intra-frequency FR2-2 serving and target cell
	covered by the requirements without CCA

	
	
	Inter frequency FR2-2 serving and target cell
	covered by the requirements without CCA

	
	SS-SINR
	Intra-frequency FR2-2 serving and target cell
	covered by the requirements without CCA

	
	
	Inter frequency FR2-2 serving and target cell
	covered by the requirements without CCA

	
	L1-RSRP
	SSB based
	covered by the requirements without CCA

	
	
	CSI-RS based
	covered by the requirements without CCA

	
	RSSI
	Intra-frequency
	Needed in all SCS

	
	
	Inter-frequency
	Needed in all SCS
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