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1 Introduction 
In RAN#90e, it was agreed in the revised WID [1] that 
[bookmark: _Hlk58594589]Note 5: RAN plenary will decide whether new FR (e.g. FR3) shall be defined for the frequency range from 52.6GHz-71GHz or the existing FR2 shall be extended to cover frequency range from 52.6GHz-71GHz.

Such decision made is mainly from the consideration of the RAN4’s workload. The related issues have been discussed in both RAN#90e and RAN4#98e and opinions from interested companies are quite diverged. 
In this contribution, we outline the potential impacts due to the potential decision made in the RAN plenary from RAN1/2/4 perspectives, respectively. It is further proposed how such discussion and decision should be handled and made in the plenary. It is concluded based on the analysis that RAN WGs’ inputs are critical for RAN plenary to make the eventual decision.  

2	Some considerations on the frequency range 52.6 GHz to 71 GHz

In RAN#90e, it was agreed [1] that RAN plenary will decide whether new FR (e.g. FR3) shall be defined for the frequency range from 52.6GHz-71GHz or the existing FR2 shall be extended to cover the frequency range from 52.6GHz-71GHz. To make such a decision, at least the following aspects should be considered and clarified: 
· UE architecture: The UE architecture for the frequency range from 52.6GHz-71GHz is still unclear. Since Rel-15, many of existing FR2 requirements are specified based on the assumptions of discrete RFICs for FR1 and FR2 separately. It is not clear as of now if 60GHz will be integrated with or separated from the FR2 RFIC. Depending on the different architectures for FR1+FR2+60GHz, existing FR2 features and requirements may not be easily extended to the frequency range from 52.6GHz-71GHz. 
· Existing FR2 features: due to the uncertainty of the UE architecture and ongoing discussion in RAN1, it is not straightforward if and how the existing FR2 features and requirements can be directly extended.  If 60GHz specific new features and/or requirements are introduced under the umbrella of FR2, significant efforts on spec revisions are expected to differentiate 60GHz from the existing FR2 bands. Some preliminary analysis has been done on FR2 features and requirements which may not be able to be directly extended to 60GHz.
· Band agnostic principles: As discussed by RAN WG1 and WG4, supporting the 52.6 to 71GHz frequency range will require new system level parameters, such as new sub-carrier spacing, new minimum and maximum channel bandwidth, etc. Every frequency range has associated system parameters that inextricably define common requirements for all the bands in the corresponding range. If FR2 is reused for 52.6 to 71GHz range, then this logic will break as different bands will have different associated mandatory parameters.
In the following sub-sections, we present some preliminary analysis on existing FR2 features and requirements identifying which features it may not be able to extend directly to 60GHz. At the same time, we also present potentially negative consequences if a completely new frequency range, e.g. FR3, is introduced.  
2.1 RRM requirements in RAN4
In the current RRM spec, the requirements are designed in a band agnostic manner for a specific FR and therefore it should be carefully evaluated if FR2 RRM requirements can be directly extended to cover 60GHz spectrum. Based on some preliminary analysis, at least the following issues are subject to further study: 

· Measurement gap

In the RAN4 spec, independent measurement gaps (MG) were designed such that per-FR1 MG and per-FR2 MG can be configured separately. The current FR2 MG patterns are listed as below (pattern 12~23). The Measurement Gap Length (MGL) (1/3/5ms) for FR2 MG is based on the SSB duration under 120kHz and 240kHz, and the RF tuning margin is 250us for one way tuning in legacy FR2. However, if the SSB number is not increased in the SSB burst and the SCS is increased to 960kHz, the current FR2 MGL might be a big waste of the measurement resource. Furthermore, the RF tuning time with higher SCS might be even smaller than 250us, and therefore the per-FR MG for new 60GHz shall be redesigned and the old FR2 MG may not be applicable. It then would be necessary to have an individual FR concept to contain the new MG patterns. 
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Regarding the UE capability, so far per-FR MG capable UE would have different RF chains between FR1 and FR2, which means those UEs would not have cross FR interruption or interference. In the current RRM requirement, most of the RRM requirements are related with this UE capability, e.g., interruption, multiple SCell activation, multiple BWP switching and etc. If the new 60GHz design has a separated RF chain different from the  legacy FR2, it is also natural to introduce additional per-FR3 capability to indicate the 60GHz serving CC would not be interrupted or interfered by the UE activities in FR1 and legacy FR2.

· Beam sweeping based measurement delay requirements

In most of IDLE/CONNECTED measurement delay requirements of cell identification, measurement, handover, RLM, beam-management, re-establishment and redirection, the beam sweeping scaling factor is designed as 8 for FR2 (band agnostic), and some examples are shown as below.  However, if the narrower beam is used for the new 60GHz scenario, the scaling factor may need to be revisited (the beam sweeping number might be larger than 8). As a result, many of current FR2 band agnostic requirements will not be applicable to 60GHz if FR2 is extended to cover 60GHz.

	IDLE mode cell detection requirement
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	RLM evaluation requirement
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· Accuracy requirement 

In the current RSRP/RSRQ/SINR accuracy requirements, the RF calibration margin is band agnostic in FR2. It has been taken into account in almost all measurement accuracy requirements. RF calibration margin is specified based on certain assumptions of the RF antenna array size and number. It is uncertain if such an assumption and calibration margin can be extended to 60GHz especially with the possibility of smaller array sizes or increased number of arrays with the reduction in wavelength compared with FR2. If not, the band agnostic FR2 accuracy requirements cannot be applied for this 60GHz measurement. Moreover, in IDLE mode, the re-selection rank is specified based on measurement accuracy and also on a per-FR basis(shown as below), and similar as accuracy requirement, the existing ranking requirement cannot be applied for cell reselection on 60GHz. 

	IDLE mode cell reselection rank requirement[image: Graphical user interface, text, application, email
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· Timing requirement 

In the current RAN4 timing requirement, e.g., MRTD/MTTD or SFTD measurement, FR specific requirements are defined to reflect the different scenarios. For instance, in inter-band NR CA MRTD requirement (shown as below), the FR2 MRTD is define based on the propagation delay difference between CCs and TAE. However, in the new 60GHz deployment, the cell coverage of such high spectrum would naturally shrink compared with the legacy FR2 deployment, and therefore the existing propagation delay difference shall be revised accordingly and the existing FR2 requirement cannot be used for new 60GHz case. On the other hand, in this 60GHz case, the legacy FR2 TAE in inter-band CA (3us) is much larger than 1 symbols length with SCS=960kHz, and RAN4 also needs to consider if a new FR shall be used for the TAE requirement.
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The SFTD requirement in the current RRM spec is defined as 40Ts (1.3us) for FR1 and FR2 (inter-frequency SFTD requirement is shown as below), and the justification is: 40Ts is almost below 15% of the symbol length of 120kHz, however, with 960kHz SCS in 60GHz, the 40Ts is even longer than one symbol (120% of a symbol length), so it’s necessary to have a new FR for 60GHz with a new SFTD requirement.
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TA offset is another aspect in the timing requirement, and the 60GHz TA offset may not follow the FR2 requirement. The existing TA offset requirement is derived based on UE capability of Tx-Rx/Rx-Tx transition time, but if new 60GHz UE has different Tx-Rx/Rx-Tx transition time, the existing FR2 TA offset cannot be applicable. Thus, a new FR of 60GHz with a new TA offset requirement is more reasonable.
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· Interruption requirement with aggressor or victims

Even though some of the existing interruption requirements are designed based on the SCS of the victim CC, there are still many interruption requirements associated with FR (shown as below). The main reason is: the RF tuning time is differentiated from FR1 to FR2 and therefore the interruption from RF tuning/retuning shall be designed on per-FR basis. Similarly, any new 60GHz design would probably have shorter RF tuning/retuning time, and the existing FR2 interruption requirement cannot be applied any longer. Thus, it is reasonable to have a new FR of 60GHz with a new interruption requirement.
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· Scheduling restriction

One example of existing scheduling restriction for mobility measurement is shown as below:
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The one symbol before and after SSB is based on the assumption of cell phase synchronization error of 3us. However, on a 60GHz carrier, the symbol length with 960kHz is as low as 1.09us, and therefore the existing one symbols before and after SSB for FR2 scheduling restriction would be insufficient. Thus, using a new FR of 60GHz with a new cell phase synchronization requirement or with a new scheduling restriction would be the most reasonable solution.

2.2 Demod requirements in RAN4
Currently RAN1 is discussing potential enhancements to PT-RS and DM-RS for 60GHz operation. In case such new DM-RS and PT-RS are specified, the existing demodulation and CSI requirements for FR2 would not be applicable and a new set of requirements would need to be defined. Also, currently the radiated requirements apply to all FR2 bands and are band agnostic. Currently it is FFS if the existing FR2 demod requirements are applicable to band n262 / 47GHz. Even if DM-RS and PT-RS remained unchanged for 60GHz operation, it would need further study and discussion in RAN4 whether existing demodulation and CSI radiated test requirements are applicable to the new bands. From demodulation and CSI reporting requirements perspective, it is not possible to conclude if extending FR2 to include 60GHz band or defining a new frequency range is a better choice at this stage.

2.3 UE RF requirements in RAN4
For the frequency band from 52.6GHz to 71GHz, as the frequency goes higher, the RF components’ performance such PA, LO, filter are not expected to be as good as for FR2. Also, the coexistence scenarios with other systems will be different and potentially lead to different ACLR/ACS requirements. As a result, the RF requirements such as MOP, ACLR/SEM, ACS/blocking, etc. could be different. Depending on the gap with those FR2 requirements, which will require more discussions in RAN4, it seems reasonable to defer the decision on extending FR2 to cover this band or creating a new FR.

From the viewpoint of the specification impact, it bears mentioning that there are separate specifications for FR1 and FR2 frequency ranges, TS 38.101-1 and TS 38.101-2, respectively. There is also TS 38.101-3 that captures further FR1 and FR2 inter-working operation. Leveraging FR2 will allow 3GPP to re-use existing specifications, such as TS 38.101-2 and TS 38.101-3. Introduction of a new frequency range might instantiate at least one new specification, e.g. TS 38.101-x, in additional to which another specification might be needed to cover band combinations between a new frequency range and existing ranges. In fact, introduction of a new frequency range will trigger further discussions on how to handle band combinations and potential permutations between FR1/FR2/FR3.


2.4 Consideration from RAN1 perspective 

In the NR feature list [2], there are a variety of Layer 1 UE features that are (a) mandatory without capability signaling and (b) mandatory with capability signaling for FR2.  Some of the UE features that mandatory without capability signaling may not apply to the new may be applicable to the existing FR2 design but not applicable to the new 60 GHz design e.g. Feature Group (FG) 3-1 on DL control channel and procedure. Others that are mandatory with capability signaling for FR2 may need a more fundamental modification than adding a few new parameters e.g. FG 2-2 on PDSCH beam switching. Finally, in the RAN1 specifications 38.211 [3] and 38.213 [4], there are procedures and rules that are hardcoded for FR2 operation that may need to be modified. 

Depending on the extent of the changes which also may need some discussion in RAN1, it , it seems reasonable to defer the decision on extending FR2 to cover this band or creating a new FR. In the following, we highlight some of these issues in more detail.

· FG 2-2 PDSCH Beam Switching (timeDurationForQCL)
This FG indicates the time duration to determine and apply spatial QCL for a corresponding PDSCH reception with the time duration defined counting from the end of the last symbol of the PDCCH to the beginning of the first symbol of the PDSCH and is mandatory with capability signaling for FR2. It is selected from a candidate value set.

However, with the introduction of multi-PDSCH scheduling with a single DCI in the 60 GHz design, additional modifications may be needed as captured based on the agreement in RAN1 #104-e  [5]:
 
Agreement:
Further study the following: 
· For multi-PDSCH scheduling with a single DCI, study the QCL assumption(s) the UE should apply for each PDSCH for the case when some of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL while some have scheduling offset equal to or greater than timeDurationForQCL.
· For multi-PDSCH scheduling with a single DCI, study the QCL assumption(s) the UE should apply for each PDSCH for the case when all of the scheduled PDSCHs have scheduling offset less than timeDurationForQCL 
· Note: If the current Rel-16 behavior would be extended to multiple-PDSCH scheduling, it could result in a different QCL assumption for each PDSCH due to the fact the that the CORESET with the lowest ID can be different for different slots, resulting in a potentially different TCI state for each slot
· Note: Applicability to multi-TRP can be discussed further

There may be a need to modify the description to capture the behavior based on multiple PDSCH transmissions that could occur before or after the indicated time. A simple extension of the FG to additional candidate values may not be feasible and this will prevent a simple extension of FR2 to the new band.

· FG 2-27 Beam switching (maxNumberRxTxBeamSwitchD)

In the existing FR2 design, switching Tx/Rx beams was assumed to be in the order of 100ns (based on TR38.317-2 Section 9.10.2) and switching from DL-to-UL or UL-to-DL requires up to 13792 Tc (as specified in 38.211 Section 4.3.2 based on R4-1805766). In the Feb. meeting an LS R1-2102202 was approved from RAN1 to RAN4 to ask whether the existing assumption can apply for 60 GHz band or not. There will be official RAN4 discussion on this issue. If it turns out that the assumption can no longer apply, new requirements will be defined for 60GHz band.
· FG 2-3 PDSCH MIMO Layers
This FG indicates the number of PDSCH MIMO layers. It is mandatory with capability signaling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2.   
If the FR2 is simply extended to cover this band, then a decision has to be made if this condition still holds especially with the large bandwidths and SCSs and correspondingly small symbol durations in this band. 

· FG 2-21 Periodic beam support

This FG indicates support for the report on PUCCH formats over 1 – 2 OFDM symbols once per slot and support report on PUCCH formats over 4-14 OFDM symbols once per slot and is mandatory with capability signaling for FR1 and FR2. Given the size of the slots, there may be a need to modify the periodicity from once per slot to once per multi-slot which would make a new FG necessary for FR2.


· FG 3  DL control channel and procedure
This FG governs the basic DL control channel and is mandatory without capability signalling. It is mandatory without capability signaling and specifies PDCCH monitoring per slot. In RAN1, there is a current discussion on enabling multi-slot PDCCH monitoring to reduce the complexity associated with this procedure. As at now, there is no agreement on whether single slot monitoring will be supported. As such, extending the FR2 to cover this band may result in a need to fundamentally change this FG which has been applicable for both Rel 15 and REl 16 till date. 


· FG 5 Scheduling/HARQ operation

This feature group governs basic scheduling/HARQ operation and is mandatory without capability signaling. It specifies the TDRA, FDRA, number of unicast PDSCHs per slot, mapping types and number of HARQ processes amongst other things. As multi-PDSCH transmission with a single DCI is being specified for the 60 GHz design, and up to 32 HARQ processes are being considered, it is unclear whether a directed extension of FR2 to the 60 GHz band is feasible. 

· FR1/FR2 differentiation and Channel Access

In both Rel-15 and Rel-16, there was a lot of discussion on FR1 and FR2 differentiation. The decisions did not consider operation in NR above 52.6 GHz. A non-exhaustive list of Rel-15 FGs with FR1/FR2 differentiation includes FG 2-3 (PDSCH MIMO layer), FG 2-51 TRS operation) and FGs 6-7/8/9/9a (PUCCH group related) and for Rel-16, FG16-1g/FG1-1g- (BM related UE capability), FG11-9 (CG limitation for URLLC) and FG19-1 (DRX adaptation). Thus, for  all the FGs in which the FR1/FR2 differentiation column is set to “Yes”, there may be an ambiguity and a risk that we may not be able to differentiate between FR2 and the new 60 GHz design.

Secondly, the current specification assumes only FR2 licensed TDD (unpaired) spectrum. However, a major component of channel access above 52.6 GHz is unlicensed.   

· Specification Impact

In addition to the Layer 1 UE features, there are some references to FR2 in 38.211 and 38.213 that have hardcoded parameters that may need to be modified to account for the new band in the case that FR2 is extended to cover this band. In the following, we refer to just a few of them:

· In section 4.4.4.2 of 38.211 that defines Point A, the offset is expressed in units of resource blocks assuming 15 kHz subcarrier spacing for FR1 and 60 kHz subcarrier spacing for FR2. This will need to be adjusted.

· In Section 4.3.2 of 38.211 that defines the slots, a transition time (NRx-Tx and NTx-Rx) is defined with a specific time for FR2. This also may need to be adjusted given the change in slot duration.

· In Section 6.3.3.2, of 38.211 there are random access configurations specified for FR2 and unpaired spectrum in Table 6.3.3.2-4. Additional tables may need to be defined for the new band that differ from the existing parameters.

· In Section 4.1 of 38.213 that defines cell search, patterns have been defined specifically for FR2. Given that additional SCSs and patterns are under discussion that may differ greatly from the existing FR2 patterns, a simple band extension may require multiple changes to the existing FR2 specification.

· In section 12 of 38.213 on Bandwidth Part Operation, FR2 operation is defined based on a half a subframe duration. Given that there may be a substantial change in this duration for higher sub-carrier spacings, there may be a need to revisit this number during the 60 GHz design. This would also prevent a simple extension.


In summary, based on both the Layer 1 UE features and the RAN1 NR specification, we see that a simple extension of FR2 to the new band may need to careful consideration before making any decisions.  

2.5 Consideration from RAN2 perspective 
RAN2 has structured the NR specification in terms of FR-agnostic, FR1 specific, and FR2 specific parts for certain aspects of UE configuration and UE capability signaling. This has been primarily driven out of the requirements of RAN1/RAN2 L1 parameter and UE feature lists.  

While it might be simpler logically to extend the 60GHz aspects to FR2, it should be possible to also structure the signaling of UE configuration and capability by viewing 60GHz aspects as FR3. As long as the RAN1 and RAN4 requirements for UE configuration and capability signaling do not result in any ambiguities at the gNB/UE in terms of applicability/capability across different 60GHz and the current FR2/FR1 aspects, especially in the handling of measurement gap configuration/capabilities, RAN2 specifications should be able to follow the outcome of RAN1/RAN4 agreements.



 
Based on the aforementioned observations, it is proposed to ask WG’s recommendations, especially RAN4 and RAN1’s, to make such decision in the RAN plenary.
Proposal 1: WG should discuss and provide recommendations to RAN plenary to make the final decision whether new FR (e.g. FR3) shall be defined for the frequency range from 52.6GHz-71GHz or the existing FR2 shall be extended to cover frequency range from 52.6GHz-71GHz.

3.  On support of SSB subcarrier spacing 
In accordance to [1], the SCS candidates for different physical channels are summarized in Table 1 in a simplified form. Note that, 240kHz SCS is not candidate for any other channels except SSB transmission. 

Table 1: Candidate SCS for SSB, other IA signal/channels and Data and Control Channels [1]
	
	120KHz
	240KHz
	480KHz
	960kHz

	SSB
	Å
	?
	?
	?

	PRACH 
	Å
	
	?
	?

	CORESET 0 and RMSI
	Å
	
	?
	?

	Data and Control Channel
	Å
	
	Å
	Å



One of sub-objectives in the WID is to study additional SCS (240kHz,480kHz,960kHz) for SSB and additional SCS (480kHz, 960kHz) for initial access related signals/channels (e.g., CORESET 0, RMSI and PRACH) in initial BWP in addition to 120kHz SCS that was already agreed to support.  

As concluded during study item phase and captured in TR 38.808, selection of the additional SCS on top of 120kHz should consider versatility of being able to support various applications and deployment scenarios with all SCSs that would be supported in specification for NR operation in the above 52.6GHz frequency band including
· Coverage considerations and BWP switching
· Delay spread issues
· Phase noise issues
· Frequency and timing estimation issues
In general, for fixed payload channel (e.g., SSB/PDCCH/PUCCH etc.), the coverage performance is degraded with an increased SCS due to shorter symbol duration. A range of potential use cases was listed in TR 38.808 [2], including indoor hotspot, outdoor mobility scenarios (such as dense urban, urban micro, urban macro, rural, factor hall), and indoor D2D scenarios. For outdoor deployment scenario, 120KHz SCS can be used for SSB/CORESET0 to ensure the target coverage with a single numerology. For the indoor deployment scenarios, coverage is of less concern. Compared to 240KHz SCS candidate, the 480KHz SCS can be used not only for SSB but also for other initial access data/control channels including CORESET 0 and PRACH resources such that a single SCS is used to operate initial BWP for all channels e.g., for indoor deployment scenario. Furthermore, compared to 240KHz SCS, the 480KHz SCS SSB can further reduce the timing estimation error for data and control channels to operate 960KHz SCS with still maintaining UL timing within the CP. If it is still not enough in some deployment scenarios, TRS with 960KHz SCS can be additionally configured for data/control channels in a UE-specific BWP such that a single numerology operation of all signal/channels can be achieved.   
In summary, to minimize the specification efforts, avoid unnecessarily tighter requirements on UE timing as well as the sampling processing while maximizing supported use cases and deployment scenarios applicable for above 52.6GHz frequency bands, we recommend to additionally consider the 480kHz SCS only with normal CP for SSB for extending current NR operation to 71GHz. 
Proposal 2: In addition to 120kHz SCS, optionally support 480kHz SCS for the SS/PBCH transmission for >52.6GHz frequency band.

3	Conclusions
In this contribution, the potential impacts of how to define 52.6GHz-71GHz in either a new FR or existing FR2 are discussed from RAN1/2/4 perspectives, respectively. Profound impacts have been identified from the aspects of UE architecture, existing FR2 features, band agnostic principles, signaling and 3GPP specification maintenance. Based on the analysis, it is proposed that 

Proposal 1: WG should discuss and provide recommendations to RAN plenary to make the final decision whether new FR (e.g. FR3) shall be defined for the frequency range from 52.6GHz-71GHz or the existing FR2 shall be extended to cover frequency range from 52.6GHz-71GHz.

Regarding the support of SSB subcarrier spacing, it is proposed that 

Proposal 2: In addition to 120kHz SCS, optionally support 480kHz SCS for the SS/PBCH transmission for >52.6GHz frequency band.
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Table 4.2.2.3-1: Taetect,NR_Intra, Tmeasure,NR_intra @Nd Tevaluate,NR_intra

DRX cycle Scaling Factor (N1) Tdetect,NR_Intra [S] Tmeasure,NR_Intra [S] Tevaluate,NR_intra
length [s] (number of DRX (number of DRX [s] (number of DRX
cycles) cycles) cycles)
FR1 FR2Note!
0.32 1 8 11.52 x N1 x M2 (36 x 1.28 x N1 x M2 (4 x N1 5.12x N1 x M2 (16 x
N1 x M2) x M2) N1 x M2)
0.64 5 17.92 x N1 (28 x N1) 1.28 x N1 (2 x N1) 5.12x N1 (8 x N1)
1.28 4 32 x N1 (25 x N1) 1.28 x N1 (1 x N1) 6.4 x N1 (5 x N1)
2.56 3 58.88 x N1 (23 x N1) 2.56 x N1 (1 x N1) 7.68 x N1 (3 x N1)
Note 1:  Applies for UE supporting power class 2&38&4. For UE supporting power class 1, N1 = 8 for all DRX cycle

length.

Note 2:

M2 = 1.5 if SMTC periodicity of measured intra-frequency cell > 20 ms; otherwise M2=1.
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8.1.2.2 Minimum requirement

UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated
over the last Tkyaluate_out_ssB [ms] period becomes worse than the threshold Qouc_ssp Within Teyatuate_out_ssB [ms] evaluation
period.

UE shall be able to evaluate whether the downlink radio link quality on the configured RLM-RS resource estimated
over the last Teyaluate_in_ss [ms] period becomes better than the threshold Qin_ssg Within Teyaiate_in_sss [ms] evaluation
period.

TEvalnate_ont_SsB and TEvaluate_in_SSB are defined in Table 8.1.2.2-1 for FR1.

Tevaluate_out_ssB aNd Teyaluate_in_ssB are defined in Table 8.1.2.2-2 for FR2 with scaling factor N=8.




image4.png
For an inter-frequency cell that has been already detected, but that has not been reselected to, the filtering shall be such
that the UE shall be capable of evaluating that the inter-frequency cell has met reselection criterion defined TS 38.304
[1] within Kearrier * Tevatuate NR_Inter When Tresetection = 0 as specified in table 4.2.2.4-1 provided that the reselection criteria
is met by

- the condition when performing equal priority reselection and
when rangeToBestCell is not configured:
- the cell is at least 5dB better ranked in FR1 or 6.5dB better ranked in FR2 or.
when rangeToBestCell is configured:

- the cell has the highest number of beams above the threshold absThreshSS-BlocksConsolidation among
all detected cells whose cell-ranking criterion R value in TS38.304 [1] is within rangeToBestCell of the
cell-ranking criterion R value of the highest ranked cell.

- if there are multiple such cells, the cell has the highest rank among them

- the cell is [at least SdB better ranked in FR1 or 6.5dB better ranked in FR2 if the current serving cell is

among them. or

‘When evaluating cells for reselection, the SSB side conditions apply to both serving and inter-frequency cells.
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Table 7.6.4-2: Maximum receive timing difference requirement for inter-band NR carrier aggregation

Frequency Range of Maximum receive timing
the pair of carriers difference (us)
FR1 33
FR2 BERl
Between FR1 and FR2

Note1:  This requirement applies to the UE capable of
independent beam management for FR2 inter-band
CA.
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Table 10.1.21.3-3: Inter frequency SFTD measurement accuracy

Accuracy Conditions
Es/lot Note 2 Frequency range
Ts Note 1 dB
40*64*Tc >-3 FR1, FR2

NOTE 1: Tc is the basic timing unit defined in TS 38.211 [6].
NOTE 2: The parameter Es/lot is the minimum Es/Iot of the pair of cells to which the

requirement applies.
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Table 7.1.2-2: The Value of Ny,

Frequency range and band of cell used for uplink
transmission

Nra offser (Unit: Tc)

FR1 FDD or TDD band with neither E-UTRA-NR nor
NB-loT-NR coexistence case

25600 (Note 1)

FR1 FDD band with E-UTRA-NR and/or NB-loT-NR
coexistence case

0 (Note 1)

FR1 TDD band with E-UTRA-NR and/or NB-loT-NR
coexistence case

39936 (Note 1)

Note 1:  The UE identifies Ny, o based on the information n-
TimingAdvanceOffset as specified in TS 38.331 [2]. If UE is not provided
with the information n-TimingAdvanceOffset, the default value of Ny e
is set as 25600 for FR1 band. In case of multiple UL carriers in the same
TAG, UE expects that the same value of n-TimingAdvanceOffset is
provided for all the UL carriers according to clause 4.2 in TS 38.213 [3] and
the value 39936 of Nt ¢ Can also be provided for a FDD serving cell.

Note 2:  Void
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Table 8.2.1.2.3-2: Interruption length X1 and Y1 at SCell addition/Release

NR Slot Interruption length X1 (slots) Interruption length Y1 (slots)
length

(ms) of
victim
cell

1 1

-

0.5 2 2

0.25

0.125
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9.2.5.3.3 Scheduling availability of UE performing measurements on FR2
The following scheduling restriction applies due to SS-RSRP or SS-SINR measurement on an FR2 intra-frequency cell

The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/TRS/CSI-RS for CQI on
SSB symbols to be measured, and on I data symbol before each consecutive SSB symbols to be measured and 1]
data symbol after each consecutive SSB symbols to be measured within SMTC window duration| (The signaling
deriveSSB_IndexFromCell is always enabled for FR2). If the high layer signalling of smtc2 is configured in TS
38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtcl.
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Table 9.1.2-1: Gap Pattern Configurations

Gap Pattern | Measurement Gap Measurement
Id Length (MGL, ms) Gap Repetition
Period
(MGRP, ms)

0 6 40

1 6 80

2 3 40

3 3 80

4 6 20

5 6 160

6 4 20

7 4 40

8 4 80

9 4 160

10 3 20

11 3 160

12 55 20

13 5.5 40

14 5.5 80

L5} 5.5 160

16 3.5 20

17 3.5 40

18 3.5 80

19 3.5 160

20 1.5 20

21 1.5 40

22 1.5 80

23 1.5 160

24 10 80

25 20 160





