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Introduction
In WID RP-212637[1], for data and control channels, new SCS, 480kHz and 960kHz will be specified. 
	According to the outcome of the study item on Supporting NR above 52.6GHz and leveraging FR2 design to the extent possible, this WI extends NR operation up to 71GHz considering, both, licensed and unlicensed operation, with the following objectives:
· Physical layer aspects including [RAN1]:
· [bookmark: _Hlk58583563][bookmark: _Hlk26996217]In addition to 120kHz SCS, specify new SCS, 480kHz and 960kHz, and define maximum bandwidth(s), for operation in this frequency range for data and control channels and reference signals, only NCP supported. 
[bookmark: _Hlk58594267]Note: Except for timing line related aspects, a common design framework shall be adopted for 480kHz to 960kHz
· Supports 120kHz SCS for SSB and 120kHz SCS for initial access related signals/channels in an initial BWP.
· Study and specify, if needed, additional SCS (480kHz, 960kHz) for SSB for cases other than initial access.
· Note: coverage enhancement for SSB is not pursued.
· In addition to 120kHz, support 480 kHz SSB for initial access with support of CORESET#0/Type0-PDCCH configuration in the MIB with following constraints:
· Limited sync raster entry numbers
· It is assumed that RAN4 supports a channelization design which results in the total number of synchronization raster entries considering both licensed and unlicensed operation in a 52.6 – 71 GHz band no larger than 665 (Note: the total number of synchronization raster entries in FR2 for band n259 + n257 is 599). If the assumption cannot be satisfied, it’s up to RAN4 to decide its applicability to bands in 52.6 – 71 GHz.
· only 480kHz CORESET#0/Type0-PDCCH SCS supported for 480 kHz SSB SCS.
· Prioritize support SSB-CORESET#0 multiplexing pattern 1. Other patterns discussed on a best effort basis.
· 960 kHz numerology for the SSB is not supported by the UE for initial access in Rel-17.


In RAN1 #104e[2], the following agreements were reached regarding PRACH SCS.
	Agreement:
· For initial access and non-initial access use cases, support 120kHz PRACH SCS with sequence length L=571, 1151 (in addition to L=139) for PRACH Formats A1~A3, B1~B4, C0, and C2.
· For non-initial access use cases, 
· if 480kHz and/or 960 kHz SSB SCS is agreed to be supported, support 480 and/or 960 kHz PRACH SCS with sequence length L=139 for PRACH Formats A1~A3, B1~B4, C0, and C2, respectively.
· FFS: support of sequence length L = 571, 1151
· FFS: Support of 480 and/or 960 kHz PRACH SCS for initial access use cases, if 480 and/or 960 kHz SSB SCS is agreed to be supported for initial access


In RAN1 #104bis[3], for SSB in non-initial access, the following agreements were reached.
	Agreement:
For the case where SSB location and SCS are explicitly provided to the UE (non-initial access) and SSB does not configure Type-0 PDCCH, support 480 kHz and 960 kHz numerologies for the SSB
· Note: Strive to minimize specification impact due to the new SCS for SSB



	Agreement:
For 120kHz SCS, for [image: IMG_256] values:
· If 2 bits are available in MIB for [image: IMG_257], at least support {16, 32, 64}
· If 1 bit is available in MIB for [image: IMG_258], support {32, 64}
· FFS: methods to indicate more [image: IMG_259] values without increasing used number of bits, e.g., {16, 32, 64}
· Note: value [image: IMG_260] < 64 indicates DBTW enabled/supported and operation with shared spectrum.
· Note: For operation without shared spectrum channel access, a UE expects to be configured with [image: IMG_261] = 64. Use of [image: IMG_262]=64 in shared spectrum is not precluded.
· FFS: 1 bit or 2 bits used for [image: IMG_263]


According to the WID and the previous agreements in RAN1, for SSB in initial access, 120kHz and 480kHz SCS are supported. For SSB in non-initial access, 120kHz, 480kHz and 960kHz are supported. For data, control channels and reference signals, 120kHz, 480kHz and 960kHz SCS are supported. For PRACH SCS, they are dependent on SSB SCS. Since 480kHz and 960kHz have been supported for SSB SCS in non-initial access, they should also be supported for PRACH in non-initial access.
In this contribution, we will discuss the impact of the new SCS and L3-RSSI impact on RRC, and provide our views.
[bookmark: _Ref525834269][bookmark: _Toc16701630]Discussion
[bookmark: _Toc20486583][bookmark: _Toc19791224]As mentioned in the introduction, for SSB, PRACH, data and control channels and reference signals (CSI-RS/SRS), some new SCSs will be supported. And RRC parameters related to SCS have been discussed as below in RAN1[5].
[image: ]
Figure 1 parameter definition in RAN1
For these two SCSs, since they are defined in multiple positions in TS 38.331, it is important to consider how to define them so as to minimize spec impact. According to the Figure 1 above, new SCS parameters can be added in multiple positions.
It is noted that there are three spare values in SubcarrierSpacing. Since only 480kHz and 960 kHz SCS are introduced, two spare values may be used to define them. This is shown below. Compared with new adding new SCS for BWP SCS and PRACH SCS, this scheme has smaller impact on spec. In this way, only the corresponding field descriptions will be modified according to the supported SCSs for different channels or signals.
SubcarrierSpacing ::=               ENUMERATED {kHz15, kHz30, kHz60, kHz120, kHz240, kHz480-v1710, kHz960-v1710, spare1}
Proposal 1: Spare values in SubcarrierSpacing are used to define new introduced 480kHz and 960kHz SCS.
In RAN1 #106bis, regarding L3-RSSI, the following agreements were reached.
	Agreement:
Support extending Rel.16 L3-RSSI to unlicensed operation in FR2-2
·        Introduce RRC configuration for reference SCS, measurement duration, and measurement bandwidth
o   Extend the reference SCS/CP field (ref-SCS-CP-r16) and measurement duration field (measDurationSymbols-r16) in RMTC-Config
·        FFS value range and valid combinations for ref-SCS-CP-r16 and measDurationSymbols-r16
o   Introduce parameter in RMTC-Config to indicate the measurement bandwidth
·        FFS: Value range for measurement bandwidth
·        For the QCL Type-D of L3-RSSI measurement, down-select one or both of the following alternatives
o   Alt 1: gNB configures the beam when configures the L3-RSSI measurement
o   Alt 2: Use the QCL type-D of the latest received PDSCH and the latest monitored CORESET


According to the agreement, Rel-16 L3-RSSI with some enhancements is supported in FR2-2. Firstly, since new SCSs are introduced, new reference SCS for RSSI should be defined, such as 120kHz, 480kHz and 960kHz. The possible change needed is as below.
RMTC-Config-r16 ::=                 SEQUENCE {
    rmtc-Periodicity-r16                ENUMERATED {ms40, ms80, ms160, ms320, ms640},
    rmtc-SubframeOffset-r16             INTEGER(0..639)                                                 OPTIONAL,   -- Need M
    measDurationSymbols-r16             ENUMERATED {sym1, sym14or12, sym28or24, sym42or36, sym70or60},
    rmtc-Frequency-r16                  ARFCN-ValueNR,
ref-SCS-CP-r16                      ENUMERATED {kHz15, kHz30, kHz60-NCP, kHz60-ECP},
ref-SCS-v1710                       ENUMERATED {kHz120, kHz480, kHz960},
    ...
}
Proposal 2: For FR2-2, new SCSs should be added as reference SCS for RSSI measurement.
For the QCL type-D of L3-RSSI measurement, if Alt 1 is adopted, the current beam configurations may be reused. But for RSSI measurement reporting, measurement result per beam should be reported. If Alt 2 is adopted, similar to CLI, it is only captured into TS38.133, which has no impact on TS 38.331.
Proposal 3: For the QCL Type-D of L3-RSSI measurement, if gNB configures the beams, RSSI measurement result per beam should be reported.
In addition, RSSI measurement result per beam should be the linear average of sample values provided by lower layer in the reportInterval similar to NR-U RSSI in Rel-16.
Proposal 4: RSSI measurement result per beam should be linear average of sample values from the physical layer.
In Rel-16 NR-U, only periodical reporting is supported for RSSI. In order to timely inform gNB the measurement result so as to find the hidden node, we think event triggered reporting may be considered for L3-RSSI measurement in FR2-2. In addition, in Rel-16 CLI, I1 event is introduced to report CLI-RSSI. When interference becomes higher than threshold, the measurement result is reported, which may be considered to use for L3-RSSI in FR2-2. 
Proposal 5: Event triggered reporting may be considered to use for L3-RSSI measurement in FR2-2, such as I1 event.
Conclusion
[bookmark: _Hlk528066018]Based on the discussion in section 2 we observe and propose the following:
Proposal 1: Spare values in SubcarrierSpacing are used to define new introduced 480kHz and 960kHz SCS.
Proposal 2: For FR2-2, new SCSs should be added as reference SCS for RSSI measurement.
Proposal 3: For the QCL Type-D of L3-RSSI measurement, if gNB configures the beams, RSSI measurement result per beam should be reported.
Proposal 4: RSSI measurement result per beam should be linear average of sample values from the physical layer.
Proposal 5: Event triggered reporting may be considered to use for L3-RSSI measurement in FR2-2, such as I1 event.
References
1. TS 38.331 g60.
1. WID RP-212637.
1. Draft_Minutes_report_RAN1#104-e_v010.
1. Final_Minutes_report_RAN1#104bis-e_v100.
1. Draft_Minutes_report_RAN1#106-e_v020.
1. RAN1#106bis-e_Rel-17_RRC_B52_v12.



	4/4	
image2.png
Per (UE, cell,

Parameter name in the spec Value range =P
similar to legacy SubcarrierSpacing and for FR2-2.

Subcarriersy 17 Ne KHZ120, KHZ480, KHZ960)

carmierSpacing-r W |(May not need if subcarrierSpacing reserved values can be used) it g g 4

similar to legacy subcarrierSpacing in BWP and for FR2-2.

subcarrierSpacing-r17 New |(May not need if subcarrierSpacing reserved values can be used) |SubcarrierSpacing-r17 | BWP
ISimilar to legacy msg1-SubCartierSpacing in RACH-ConfigCommon and for FR2-2

msg1-SubcarrierSpacing-r17 New |(May not need if subcarrierSpacing reserved values can be used) |SubcarrierSpacing-r17 |RACH-ConfigCom
New SCS support for mSgA for 2-step RACH for FR2-2.

msgA-SubcarrierSpacing-r17 New |(May not need if subcarrierSpacing reserved values can be used) |SubcarrierSpacing-r17 |RACH-ConfigCom
indicating S8 SCS FR2-2

ssbSubcarrierSpacing-r17 New [0y notnaed it ubcarorSpacing reserved values can be used) SubcarrierSpacing-r17  |Muttple locations
For FR2-2, on SCS for S8B.and to rted. The field can b ”

subCarrierSpacingCommon lexisting orFR2-2, 0l same SCS for SSB and coreset 015 supported. The fleld can e rEUSed  ng change. Reinterpretaiis
per aditional agreements





image1.png
NocE




