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1	Introduction
In this contribution, we discuss RRC aspects as raised in 	R2-2202058 [1].
[bookmark: _Ref178064866]2	Discussion
2.1	Signaling of the Q value
The following has been captured in the running RRC CR, R2-2201975:
	subCarrierSpacingCommon
[bookmark: _Hlk95314845]Subcarrier spacing for SIB1, Msg.2/4 and MsgB for initial access, paging and broadcast SI-messages. If the UE acquires this MIB on an FR1 carrier frequency, the value scs15or60 corresponds to 15 kHz and the value scs30or120 corresponds to 30 kHz. If the UE acquires this MIB on an FR2 carrier frequency, the value scs15or60 corresponds to 60 kHz and the value scs30or120 corresponds to 120 kHz. For operation with shared spectrum channel access in FR1 (see 37.213 [48]) and for operation in FR2-2, the subcarrier spacing for SIB1, Msg.2/4 and MsgB for initial access, paging and broadcast SI-messages is same as that for the corresponding SSB and this field instead is used for deriving the QCL relation between SS/PBCH blocks as specified in TS 38.213 [13], clause 4.1.



This was to capture the RAN1 agreement that for FR2-2 only the same SCS for SSB and coreset 0 is supported. However, the QCL relation which is derived from subcarrierSpacingCommon is only needed for shared spectrum channel access as can be derived from RAN1 TS 38.213.
For licensed operation, the following is stated related to cell search in TS 38.213, clause 4.1:
For operation without shared spectrum channel access, an SS/PBCH block index is same as a candidate SS/PBCH block index.
For operation with shared spectrum channel access, the following is stated related to cell search in TS 38.213, clause 4.1:
For operation with shared spectrum channel access in FR2-2, a UE assumes that SS/PBCH blocks in a serving cell that are within a same discovery burst transmission window or across discovery burst transmission windows are quasi co-located with respect to average gain, quasi co-location 'typeA' and 'typeD' properties, when applicable, if a value of  is same among the SS/PBCH blocks, where  is the candidate SS/PBCH block index.  is either provided by ssb-PositionQCL or, if ssb-PositionQCL is not provided, obtained from a MIB provided by a SS/PBCH block according to Table 4.1-2. The UE can determine an SS/PBCH block index according to .
To align with RAN1 understanding that the QCL relation is not used for licensed operation, this should be clarified in the field description as follows:
For operation with shared spectrum channel access in FR1 (see 37.213 [48]) and for operation in FR2-2, the subcarrier spacing for SIB1, Msg.2/4 and MsgB for initial access, paging and broadcast SI-messages is same as that for the corresponding SSB. For operation with shared spectrum channel access, this field instead is used for deriving the QCL relation between SS/PBCH blocks as specified in TS 38.213 [13], clause 4.1.

[bookmark: _Toc95749519]To align with RAN1 understanding, clarify in the field description for subCarrierSpacingCommon that only for operation with shared spectrum channel access, this field is used for deriving the QCL value.   
2.2	New value ranges
RAN2#116bis-e has agreed on the following:
New values, e.g. 0.0313ms, 0.0156ms, 0.01ms, are added to maxPUSCH-Duration for FR2-2.

The agreement does not capture, which of the values should be added for FR2-2.
The maximum PUSCH duration is intended for scheduling of latency critical data.
The current values for maxPUSCH-Duration are listed below.
ENUMERATED {ms0p02, ms0p04, ms0p0625, ms0p125, ms0p25, ms0p5, spare2, spare1}

These values mainly cover the following (mini-)slot durations:
	0.02 ms
	2 OS for 120 kHz ~ 0.018 ms
	
	

	0.04 ms
	4 OS for 120 kHz ~ 0.036 ms
	4 OS for 120 kHz ~ 0.036 ms
	2 OS for 60 kHz ~ 0.036 ms

	0.0625 ms
	7 OS for 120 kHz
	4 OS for 120 kHz ~ 0.036 ms
	2 OS for 60 kHz ~ 0.036 ms

	0.125 ms
	7 OS for 60 kHz
	4 OS for 60 kHz ~ 0.07 ms
	2 OS for 30 kHz ~ 0.07 ms

	0.25 ms
	7 OS for 30 kHz
	4 OS for 30 kHz ~ 0.14 ms
	2 OS for 15 kHz ~ 0.14 ms

	0.5 ms
	7 OS for 15 kHz
	4 OS for 15 kHz ~ 0.29 ms
	



For FR2-2, we have new slot durations, i.e. 0.03125 ms for 480 kHz and 0.015625 ms for 960 kHz. These could be covered by the existing values, 0.04 ms and 0.02 ms, respectively.  If UE needs to distinguish a PUSCH with SCS 480 kHz or 960 kHz from a PUSCH with shorter than 1 slot with 120 kHz, the gNB can configure allowedSCS-List to the UE in addition to maxPUSCH-Duration.
it is also possible to support mini-slot duration with SCS 480 and 960 kHz, therefore, it would be straightforward to also support shorter values which allows PUSCH transmission with shorter duration than one slot. Therefore, at least the additional value of 0.01ms should be supported which would allow a PUSCH transmission with duration shorter than 1 slot with 960.
[bookmark: _Toc95749520]Only add ms0p01 to maxPUSCH-Duration.

For msgB-ResponseWindow-r17, RAN2#116bis-e agreed to add the values {sl640, sl960, sl1280, sl1920, sl2560}. The RAN1 LS suggests to additionally add sl240. This value can be used for the ra‑ResponseWindow‑r17 and we think it is beneficial to align these value ranges.
[bookmark: _Toc95749521]Add sl240 to msgB-ResponseWindow-r17.

2.3	Configuration of UEAssistanceInformation for FR2-2
New values are added to IEs in UAI power saving and overheating parameters to reflect the new SCS, K0/K2, and bandwidth sizes for FR2-2

2.3.1	Dependency between the new and legacy parameters
As it is not possible to extend maxBW-Preference, maxMIMO‑LayerPreference, minSchedulingOffsetPreference, the new parameters for FR2-2 need to be defined separately. The new parameter and the corresponding old parameter should not be seen completely decoupled. To make sure that e.g. all bandwidth related preferences are sent in the same message, a common prohibit timer should be used when sending any BW preference (independent of the frequency range) for a specific cell group (the cells can be in FR1, FR2-1, and/or FR2-2) in the UAI message, and the maxBW-PreferenceFR2-2 should be seen as an extension to the existing framework.
[bookmark: _Toc95749522]The configuration of the new power saving parameters / overheating indication is coupled to the existing parameter configurations, i.e. a common timer is used.
2.3.2	Implicit vs. explicit configuration
It is FFS whether there is a need to introduce new indicators in OtherConfig IE to configure the report of newly introduced power saving/overheating parameters for FR2-2.
Option 1: Implicit configuration 
If any cell in the cell group is in FR2-2 and the UE is configured with a corresponding power saving/overheating parameter. This assumes that the gNB supports that deploys cells in FR2-2 and configures UE power saving supports the UE preference reporting for FR2-2.
Option 2: explicit indication in OtherConfig
An explicit indication can be provided in OtherConfig IE so that the UE would only report the extended preferences when explicitly requested by the gNB.
This allows for clear separation between existing and extensions of the UE’s preferences.
[bookmark: _Toc95749523]Use explicit indications in OtherConfig to enable reporting of extended UE preferences for FR2-2.
2.3.3	Additional capabilities for UAI
RAN2 agreed that maxBW-Preference and maxMIMO-Preference will be added for FR2-2. On the other hand, overheatingInd and minSchedulingOffsetPreference are provided as UE capability.
As the overheating indication contains information about the requested maximum BW and MIMO layer configuration, it would be consistent to add a capability for FR2-2.
For FR2-2, the UE anyway will have to understand new value ranges for K0 and K2. However, the UE may need to understand which K0/K2 values would lead to what amount of power saving. Thus, a new capability could be useful also for higher subcarrier spacings. It should be noted that for 120 kHz SCS, the legacy capability and reporting can be reused. So minSchedulingOffsetPreference for Rel-17 should not include the FR2-2 tag. 
[bookmark: _Toc95749524]Introduce overheatingInd-r17 and minSchedulingOffsetPreference-r17 for the extension of the UAI reporting.
2.3.3	New value ranges
Preferred maximum bandwidth
Current value range for the maximum bandwidth that is common for FR1 and FR2-1 is 
ReducedAggregatedBandwidth ::= ENUMERATED {mhz0, mhz10, mhz20, mhz30, mhz40, mhz50, mhz60, mhz80, mhz100, mhz200, mhz300, mhz400}

At RAN4#100, the following was agreed:
Agreement: For intermediate CBWs between min and max CBWs,
· Integer multiples of the min CBW for each SCS
· 120 kHz: 100 MHz (min), 400 MHz (max)
· 480 kHz: 400 MHz (min), 800 MHz, 1600 MHz (max)
· 960 kHz: 400 MHz (min), 800 MHz, 1600 MHz, 2000 MHz (max) 
· FFS whether 1200Mhz CBW is needed for 480KHz SCS and 960Khz SCS
· FFS whether 200MHz CBW is needed for 120KHz SCS

For FR2-1, the largest value corresponds to the maximum channel bandwidth. This could be similar for FR2‑2:
ReducedAggregatedBandwidth-r17 ::= ENUMERATED {mhz0, mhz100, mhz200, mhz400, mhz800, mhz1200, mhz1600, mhz2000} 
Preferred min K0/K2 scheduling offset in UAI
For Rel-16, the values for K0 and K2 range from 0-32. The value for Rel-17 was increased by a factor of 4, i.e. the new range is from 0-128.

For the preferred K0/K2 (range is identical for K0 and K2), the following can be indicated by the UE:
    preferredK2-r16                       SEQUENCE {
        preferredK2-SCS-15kHz-r16             ENUMERATED {sl1, sl2, sl4, sl6}             OPTIONAL,
        preferredK2-SCS-30kHz-r16             ENUMERATED {sl1, sl2, sl4, sl6}             OPTIONAL,
        preferredK2-SCS-60kHz-r16             ENUMERATED {sl2, sl4, sl8, sl12}            OPTIONAL,
        preferredK2-SCS-120kHz-r16            ENUMERATED {sl2, sl4, sl8, sl12}            OPTIONAL
    }                                                                                 OPTIONAL

As a rule of thumb, values for SCS 480 kHz are scaled by a factor of 4 and values for CS 960 kHz are scaled by a factor of 8.
Thus, we propose the following value ranges for 480 kHz and 960 kHz. Specifically, for SCS 960 kHz, the value of sl96 seems to be over-dimensioned.
    preferredK2-r17                       SEQUENCE {
        preferredK2-SCS-480kHz-r17            ENUMERATED {sl8, sl16, sl32, sl48}           OPTIONAL,
        preferredK2-SCS-960kHz-r17            ENUMERATED {sl16, sl32, sl48, sl64}          OPTIONAL
    }                                                                                 OPTIONAL

[bookmark: _Toc95749525]For SCS 480 kHz preferredK2/K0 is {sl8, sl16, sl32, sl48}
[bookmark: _Toc95749526]For SCS 960 kHz preferredK2/K0 is {sl16, sl32, sl48, sl64}

maxSchedulingK0/2-SchedulingOffset
For minimumSchedulingOffsetK2, maxK2-SchedulingOffset is 16. 
minimumSchedulingOffsetK2-r16           SetupRelease { MinSchedulingOffsetK2-Values-r16 }             OPTIONAL,  -- Need M

[bookmark: _Hlk95734352]MinSchedulingOffsetK2-Values-r16 ::=    SEQUENCE (SIZE (1..maxNrOfMinSchedulingOffsetValues-r16)) OF INTEGER (0..maxK2-SchedulingOffset-r16)


Compared to SCS up to 120 kHz,  the maximum value for K0/K2 with SCS 480 and 960 kHz increased from 32 to 128, i.e. by a factor of 4, maxK2-SchedulingOffset can be defined as *16 = 64 for SCS 480 and 960 kHz.

[bookmark: _Toc95749527]maxK0-SchedulingOffset and maxK2-SchedulingOffset are defined as 64 for SCS 480 and 960 kHz.

2.4	MAC related changes

Issue B3: New absolute periodicity and offset values for Configured Grant

For configured grant, the periodicity [symbols] can be reused as is, and there is already an extension, periodicityExt which is used to derive the actual periodicity [symbols]. periodicityExt and timeDomainOffset [slots] can be scaled by a factor of 4 for 480 kHz SCS and by a factor of 8 for 960 kHz SCS to avoid unnecessarily large value ranges or many values in ENUMERATED.
[bookmark: _Toc95749528]For ConfiguredGrantConfig, periodicityExt and timeDomainOffset legacy values are reused and scaled by a factor of 4 for 480 kHz and by a factor of 8 for 960 kHz to achieve the same absolute periodicities/offsets.

Issue B4: New absolute periodicity and offset values for Scheduling Request

For SchedulingRequestResourceConfig, the values in the ASN.1 provide the periodicity and offset values in slots. Here, it is better to extend the SchedulingRequestResourceConfig with larger values to avoid ambiguities with regard to the unit. 
[bookmark: _Toc95749529]For SchedulingRequestResourceConfig, new values are introduced to provide larger values for periodicityAndOffset.

[bookmark: OLE_LINK345][bookmark: OLE_LINK346][bookmark: OLE_LINK347][bookmark: OLE_LINK348][bookmark: OLE_LINK349]Issue B6: Secondary DRX for FR2-2

The field description for the secondary DRX group is defined below. 
	secondaryDRX-GroupConfig
The field is used to indicate whether the SCell belongs to the secondary DRX group. All serving cells in the secondary DRX group shall belong to one Frequency Range and all serving cells in the legacy DRX group shall belong to another Frequency Range.



As per work item description, FR2 comprises both FR2-1 and FR2-2, unless stated otherwise. Thus, the legacy DRX group would belong to FR1 and the secondary group (FR2-1 and FR2-2) would belong to the other frequency range.
[bookmark: _Toc95742361]There is no need to clarify that secondary DRX is supported for FR2-2.
4	Conclusion
In the previous sections we made the following observations: 
Observation 1	There is no need to clarify that secondary DRX is supported for FR2-2.

Based on the discussion in the previous sections we propose the following:
Proposal 1	To align with RAN1 understanding, clarify in the field description for subCarrierSpacingCommon that only for operation with shared spectrum channel access, this field is used for deriving the QCL value.
Proposal 2	Only add ms0p01 to maxPUSCH-Duration.
Proposal 3	Add sl240 to msgB-ResponseWindow-r17.
Proposal 4	The configuration of the new power saving parameters / overheating indication is coupled to the existing parameter configurations, i.e. a common timer is used.
Proposal 5	Use explicit indications in OtherConfig to enable reporting of extended UE preferences for FR2-2.
Proposal 6	Introduce overheatingInd-r17 and minSchedulingOffsetPreference-r17 for the extension of the UAI reporting.
Proposal 7	For SCS 480 kHz preferredK2/K0 is {sl8, sl16, sl32, sl48}
Proposal 8	For SCS 960 kHz preferredK2/K0 is {sl16, sl32, sl48, sl64}
Proposal 9	maxK0-SchedulingOffset and maxK2-SchedulingOffset are defined as 64 for SCS 480 and 960 kHz.
Proposal 10	For ConfiguredGrantConfig, periodicityExt and timeDomainOffset legacy values are reused and scaled by a factor of 4 for 480 kHz and by a factor of 8 for 960 kHz to achieve the same absolute periodicities/offsets.
Proposal 11	For SchedulingRequestResourceConfig, new values are introduced to provide larger values for periodicityAndOffset.
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