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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 (AI 6.16.7) in RAN4#101-bis-e under email thread [101-e][216] NR_ext_to_71GHz_RRM_1. This email thread covers following sub-agenda items:
· AI 6.16.7.1	General requirements
· AI 6.16.7.2	Timing requirements
The details on the discussion can be found at the [216] thread discussion summary [1].
Way forward
General
Deployment scenarios
· Following the agreement from RAN4#101e, no RRM requirements for EN-DC/NE-DC with FR2-2 will be defined in Rel-17
Rx beam sweeping scaling factor
· Rx beam scaling factor for FR2-2 need to continue waiting for more RF conclusion on antenna size assumption and power class.
Terminology update for FR2
· For some relevant requirements not defined in FR2-2, the existing term (FR2) needs to be adjusted. 
· It is suggested to clearly point out that it is only applied to FR2-1 to avoid unnecessary confusion
Current CR split
· The following list of Draft CRs to be prepared by RAN4 were identified during RAN4#101e: 
· Draft CR for timing requirements for FR2-2 – UE transmit timing and Timing Advance – Nokia 
· Draft CR for timing requirements for FR2-2 – MRTD, MTTD - Qualcomm 
· Draft CR for interruption requirements for FR2-2 - vivo 
· Draft CR for active BWP switching delay requirements for FR2-2 - Huawei 
· Draft CR for general measurement requirements for FR2-2 - Ericsson 
· Draft CR for scheduling restrictions – Mediatek
· Additional Draft CR(s) shall be considered based on the outcome of open issues 
· Note: Additional Draft CRs required due to introducing RRM requirements with LBT in FR2-2, are being discussed in thread 217
Timing requirements
UE transmit timing error
Percentage of UL CP length Te can occupy for UL SCS of 480/960 kHz
· UE transmit timing error requirements for UL SCS of 480/960 kHz are defined under the following assumptions
· SCS:
· SSB SCS ≥ UL SCS
· FFS if other SCS combinations shall be considered
· At least one SSB is available at the UE during the last: 20ms, 40ms, 80ms
· Note: If multiple set of requirements are defined, then the requirements will be defined for at most for 2 periodicities
· Max delay spread: 
· [30ns] for 480kHz 
· [20ns] for 960kHz
· FFS if a single set or multiple sets of requirements need to be defined
· FFS how to design test case for UE transmit timing error requirements
MRTD
Basic principles
· Define MRTD requirements in FR2-2 based on the following rules in:
· For Async cases: MRTD = 0.5 slot
· For sync cases: MRTD = TAE + propagation delay difference
· FFS whether and how to change the MRTD definition, so that it could be larger than 0.5 slot.

Propagation delay difference
· For FR2-2 and FR2-2, there is no propagation delay difference 
MRTD for intra-band non-contiguous CA
· The MRTD requirement for intra-band non-contiguous NR CA need to continue waiting for the TAE conclusion from RF group.
MRTD for FR1 and FR2-2 inter-band CA
· The MRTD requirements for FR2 inter-band CA is only applicable for FR2-1. For the MRTD requirements for inter-band NR carrier aggregation, update Table 7.6.4-2 for FR2-2 as below:
Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of carriers
	Maximum receive timing difference (µs) 

	FR1
	33

	FR2-1
	8 note1

	Between FR1 and FR2-1
	25 

	Between FR1 and FR2-2
	TBD 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2-1 inter-band CA.


MRTD for FR1 and FR2-2 NR DC - Synchronous
· The MRTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1. For the MRTD requirements for inter-band synchronous NR DC, update Table 7.6.6-1 for FR2-2 as below:
Table 7.6.6-1: Maximum receive timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum receive timing difference (µs) 

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	33

	FR2-1
	FR2-1
	8

	FR1
	FR2-1
	33

	FR1
	FR2-2
	TBD



MRTD for FR1 and FR2-2 NR DC – Asynchronous
· Reuse the existing MRTD requirements for FR1 and FR2-1, that is, half the slot length with respect to the larger SCS of the MCG and SGC cells.
	Max {Sub-carrier spacing in PCell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum receive timing difference (µs)

	480
	15.625

	960
	7.8125



MTTD
Basic principles
· FFS: Define MTTD requirements in FR2-2 based on the following rule:
· MTTD = MRTD + (TA resolution error cc1 + TA adjustment accuracy cc1 + UL transmit error cc1) + (TA resolution error cc2 + TA adjustment accuracy cc2 + UL transmit error cc2)
MTTD for FR1 and FR2-2 inter-band CA
· The MTTD requirements for FR2 inter-band CA is only applicable for FR2-1. For the MTTD requirements for inter-band NR carrier aggregation, update Table 7.5.4-1 for FR2-2 as below:
Table 7.5.4-1: Maximum uplink transmission timing difference requirement for inter-band NR carrier aggregation
	Frequency Range of the pair of TAGs
	Maximum uplink transmission timing difference (µs) 

	FR1
	34.6

	FR2-1
	8.5 Note1

	Between FR1 and FR2-1
	26.1 

	Between FR1 and FR2-2
	TBD 

	Note1:	This requirement applies to the UE capable of independent beam management for FR2-1 inter-band CA.



MTTD for FR1 and FR2-2 NR DC – Synchronous
· The MTTD requirements for FR2 +FR2 inter-band CA is only applicable for FR2-1+FR2-1. For the MTTD requirements for inter-band synchronous NR DC, update Table 7.5.6-1 for FR2-2 as below:
Table 7.5.6-1: Maximum uplink transmission timing difference requirement for inter-band synchronous NR DC
	Frequency Range
	Maximum uplink transmission timing difference (µs)

	Cell in MCG
	Cell in SCG
	

	FR1
	FR1
	34.6

	FR2-1
	FR2-1
	8.5

	FR1
	FR2-1
	34.1

	FR1
	FR2-2
	TBD




MTTD for FR1 and FR2-2 NR DC - Asynchronous
· The MTTD requirements for inter-band asynchronous NR DC shall the half of slot length. For the MTTD requirements for inter-band asynchronous NR DC, update Table 7.5.6-2 for FR2-2 as below:
Table 7.5.6-2 Maximum uplink transmission timing difference requirement for inter-band asynchronous NR DC
	Max {Sub-carrier spacing in Pcell (kHz), Sub-carrier spacing in PSCell (kHz)} 
	Maximum uplink transmission timing difference (µs)

	15
	500

	30
	250

	60
	125

	120
	62.5

	480
	15.625

	960
	7.8125



deriveSSB-IndexFromCell 
Assumptions on deriveSSB-IndexFromCell 
· For 480 kHz SSB SCS
· deriveSSB-IndexFromCell is always enabled by the network
· For 960 kHz SSB SCS
· deriveSSB-IndexFromCell is up to network configuration (i.e. can be enabled or disabled)
· FFS: NOTE: RAN4 to also specify the frame boundary alignment tolerance even for the case when deriveSSB-IndexFromCell is disabled
· FFS: If deriveSSB-IndexFromCell is not enabled, the requirement of SSB index detection for intra-frequency measurement for FR2-2 need to be specified for 960kHz SCS
· FFS whether the deriveSSB_IndexFromCell is always enabled or not in unlicensed band in FR2-2.
· Note: It’s not always enabled in FR1 NR-U.

Tolerance for frame boundary alignment
· Keep the existing requirements, i.e., 2 SSB symbols, for SCS up to 240kHz
· FFS: For 480kHz SCS:
· Option 1a: 3 SSB symbols
· Option 1b: 2 SSB symbols
· FFS: For 960kHz SCS: when deriveSSB-IndexFromCell is enabled
· Option 2a: 3 SSB symbols
· Option 2b: 2 SSB symbols
· FFS: For 960kHz SCS: when deriveSSB-IndexFromCell is disabled
· Option 3a: 6 SSB symbols
· Option 3b: 4 SSB symbols
· FFS: Revise PDSCH symbols to 2 for 480 kHz and to 3 for 960 kHz SCS
Scheduling restrictions
Impact of beam switching time on scheduling restrictions
· Scheduling restrictions due to beam switching time need to continue waiting for the conclusion about beam switching time from RF session
· Revisit how to introduce the differentiation in scheduling restriction requirements, if there is RAN1 agreement on UE capability signaling on beam-switching time.

Scheduling restrictions
· Introduce scheduling restrictions for one symbol before and one symbol after the measurement resources (SSB, CSI-RS etc.) during L1 measurements for 480/960kHz SCS
· FFS: Introduce a total of K (due to synchronization error) + L (due to beam switching time) + M (due to propagation delay difference, TA adjustment etc) symbols scheduling restriction before and after SSB transmission – 
· For 480 kHz SCS,
· Option 1: K=2 
· Option 2: K=3
· For 960 kHz SCS, 
· K=3
· L = 1 for 480/960kHz SCS
· FFS: M for 480/960kHz SCS
· Consider propagation delay difference of 3.33us considering FR2-2 coverage of 1km
Measurement procedures
Channel model
· The channel model from RAN1 [38.808] should be used for FR2-2.
· AWGN and TDL-A (5/10/20ns delay spread)
Cell detection
· Cell detection period requirements for both intra-frequency measurement and inter-frequency measurement for FR2-1 can be reused for FR2-2, considering the agreed channel model (from RAN1)
PBCH detection for SSB index acquisition
· FFS: PBCH detection for SSB index acquisition for 480/960 kHz SCS
SSB measurements
· SSB measurement period requirements for FR2-1 can be reused for FR2-2 for both intra-frequency and inter-frequency measurements.
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