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Introduction
This document is to summarize the contributions from companies in order to resolving the issues and attempt to finalize the RRC CR for 71 GHz.
· [AT119-e][210][71 GHz] RRC corrections to 71 GHz (Ericsson)
      Scope: Discuss RRC corrections for 71 GHz marked for this discussion.
	Intended outcome: Report in in R2-2208739. Merged 38.331 CR in R2-2208740.
	Deadline: Deadline 1 (report) / Deadline 2 (final CRs)
Deadline 1 (discussions for 2nd week online sessions) 
· Comment deadline: Tuesday W2, 0700 UTC (for collecting views)
· Rapporteur proposals: Wednesday W2, 0700 UTC (proposed outcome)
· Document deadline: 1h before session (discussion report)
[bookmark: _Hlk93561990]Deadline 2 (CR/LS approval via email):
· Comment deadline: Thursday W2, 1200 UTC (for collecting views)
· Rapporteur proposals: EOM (LS and/or agreed CRs) 
· If not agreeable, may continue to short post-meeting email (based on chair decision).
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Issues to resolve
In this section, we summarize the remaining issues captured by the contributions listed in the references. 
Issue 1 – BWP index in RMTC-Config
As described in [1] and [2], one remaining issue is regarding whether a BWP index needs to be included in RMTC-Config for indicating the reference BWP for RSSI measurement according to the configured TCI state. The issue actually links to the QCL behaviour of RSSI measurement for UE. 
The UE derives the QCL relation for the measurement resources according to the TCI state in the RMTC-Configuration. Because the TCI state is configured to the UE by the gNB per BWP and per serving cell, the UE therefore needs to be aware of both the reference serving cell index and the reference BWP index for a specific TCI state. However, there is only the reference serving cell index defined in tci-StateInfo-r17 in the RRC spec:
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},
    ...,
    [[
    rmtc-Bandwidth-r17              ENUMERATED {mhz100, mhz400, mhz800, mhz1600, mhz2000}    OPTIONAL,   -- Need R
    measDurationSymbols-v1700       ENUMERATED {sym140, sym560, sym1120}                     OPTIONAL,   -- Need R
    ref-SCS-CP-v1700                ENUMERATED {kHz120, kHz480, kHz960}                     OPTIONAL,    -- Need R
    tci-StateInfo-r17           SEQUENCE {
        tci-StateId                  TCI-StateId,
        ref-ServCellId               ServCellIndex                                          OPTIONAL   -- Need R
    } OPTIONAL -- Need R
    ]]
}
From rapporteur’s view, it is apparent that the reference BWP index is missing in tci-StateInfo-r17. This would cause the feature to be broken. 
It is necessary to check companies’ views.
Q1-1: do companies agree that the reference BWP index needs to be added in tci-StateInfo-r17?
	Company
	Yes or No
	Comments

	Ericsson
	Yes
	it is apparent that the reference BWP index is missing in tci-StateInfo-r17. This would cause the feature to be broken

	Qualcomm
	Yes but
	It is not a critical correction and we wouldn’t say that the feature is “broken” as this is only needed if the NW wants to configure TCI from another BWP. The NW may potentially find other UEs in those BWP to report RSSI. But we are fine with this addition.
Rapp-> actually, without the BWP index in RMTC-Config, the gNB will not be able to signal a UE to measure RSSI for a beam in an inactive BWP. In other words, the UE owuld be only able to measure RSSI for a beam in the current active BWP. Therefore the feature is actually broken.

	Intel
	Yes
	

	vivo
	Yes
	Agree witht the rapporteur.

	Nokia
	Yes
	

	Huawi, HiSilicon
	Yes
	If to agree this change, we should make the modification backward compatible.

	ZTE
	Yes
	

	LGE
	Yes
	

	Google
	Yes
	



There are three different options to adopt the changes suggested in [1] and [2].
Option 1:
RMTC-Config-r16 ::=                 SEQUENCE {
           Irrelevant texts are skipped
    tci-StateInfo-r17               SEQUENCE {
        tci-StateId                      TCI-StateId,
        ref-ServCellId                   ServCellIndex,          OPTIONAL   -- Need R
            ref-BWPId                        BWP-Id
    } OPTIONAL -- Need R
    ]]
}
Option 2: 
RMTC-Config-r16 ::=                 SEQUENCE {
            Irrelevant texts are skipped
    tci-StateInfo-r17                   SEQUENCE {
        tci-StateId                      TCI-StateId,
        ref-ServCellId                   ServCellIndex                      OPTIONAL   -- Need R
    } TCI-StateInfo-r17                                               OPTIONAL    -- Need R
]],
    [[
    tci-StateInfo-v17xy                 TCI-StateInfo-v17xy                OPTIONAL   -- Need R
    ]]


}
TCI-StateInfo-r17 ::=               SEQUENCE {
tci-StateId-r17              TCI-StateId,
ref-ServCellId-r17           ServCellIndex OPTIONAL   -- Need R
} 

TCI-StateInfo-v17xy ::=               SEQUENCE {
     ref-BWPId-r17          BWP-Id    OPTIONAL   -- Need R
} 

	RMTC-Config field descriptions

	tci-StateInfo
Configure the TCI state for the RSSI measurement. tci-StateInfo-r17 is configured simultaneously with tci-StateInfo-v17xy.

	servCellId
Indicates the reference serving cell index for the TCI state.

	tci-StateId
Indicates the TCI state to be used for RSSI measurements. This field is only applicable for shared spectrum channel access in FR2-2.



	TCI-StateInfo field descriptions

	ref-servCellId
Indicates the reference serving cell index for the TCI state. 

	tci-StateId
Indicates the TCI state to be used for RSSI measurements. This field is only applicable for shared spectrum channel access in FR2-2.

	ref-BWPId
Indicates the reference bandwidth part of the reference serving cell for the TCI state.



Option 3: 
RMTC-Config-r16 ::=                 SEQUENCE {
                        Irrelevant texts are skipped
    tci-StateInfo-r17               SEQUENCE {
        tci-StateId                      TCI-StateId,
        ref-ServCellId                   ServCellIndex                                                  OPTIONAL   -- Need R
    } OPTIONAL -- Need R
    ]]
	[[
	ref-BWPId-v17xy                      BWP-Id                 OPTIONAL   -- Need R
	]]
}
	RMTC-Config field descriptions

	ref-BWPId
Indicates the reference BWP for the TCI state indicated in tci-StateInfo.

	ref-ServCellId
Indicates the reference serving cell index for the TCI state.

	


	tci-StateId
Indicates the TCI state to be used for RSSI measurements. This field is only applicable for shared spectrum channel access in FR2-2.



Rapporteur’s view: 
· For all options, it would be necessary to always configure/not configure the three fields (i.e., the TCI state, the reference BWP index and the reference serving cell index) together to achieve consistency and simplify UE behaviours.
· Option 1 is an NBC option. This option is feasible given the feature is already broken in the current RRC version V17.1.0. in addition, in Option 1, the field ref-ServCellId is updated to be mandatory.
· Option 2 is one ASN.1 BC option. With Option 2, all three fields (i.e., the TCI state, the reference BWP index and the reference serving cell index) are always present or absent together. 
· Option 3 is one ASN.1 BC option, with Option 3, the three fields (i.e., the TCI state, the reference BWP index and the reference serving cell index) may be not configured together.
It is necessary to check companies’ views.
Q1-2: if the answer of Q1-2 is yes, do companies agree to choose which option for introducing the changes in RRC?
Option 1 in R2-2207255:
Option 2 in R2-2207255:
Option 3 in R2-2208063:
Others if any
	Company
	Which option
	Comments

	Ericsson
	Option 1 (proponent)
	We would like to support a lean option, given that the feature is already broken. We can address all issues including
1) the field ref-ServCellId is updated to be mandatory.
2) Add the BWP index field

	Qualcomm
	Option 3
	Don’t see a major advantage of others over this BC option. In general, we prefer to avoid NBC changes unless it is the only option.
Rapp-> as commented above, the feature is actually broken. But, we are also fine to adopt Option 2 or 3. Comparing option 2 and 3, option 2 is better, both options are compatible, option 2 groups the three fields in the same IE/structure, which will be easider for the gNB to always configure the three fields simultaneously. 
While with option 3, the field description of the three fields need to be updated, to capture that, the three fields need to be configured simulateouly. 

	Intel
	Option 2 or 3
	We prefer a backward compatible correction. 

	vivo
	Option 3 with comments
	Option 3 is compatible. Moreover, a comma is missing (i.e. as the following comma is red). 
RMTC-Config-r16 ::=                 SEQUENCE {
                        Irrelevant texts are skipped
    tci-StateInfo-r17               SEQUENCE {
        tci-StateId                      TCI-StateId,
        ref-ServCellId                   ServCellIndex                                                  OPTIONAL   -- Need R
    } OPTIONAL -- Need R
    ]],
	[[
	ref-BWPId-v17xy                      BWP-Id                 OPTIONAL   -- Need R
	]]
}
Rapp-> as commented above, the feature is actually broken. But, we are also fine to adopt Option 2 or 3. Comparing option 2 and 3, option 2 is better, both options are compatible, option 2 groups the three fields in the same IE/structure, which will be easider for the gNB to always configure the three fields simultaneously. 
While with option 3, the field description of the three fields need to be updated, to capture that, the three fields need to be configured simulateouly.

	Nokia
	Option 1
	As Ericsson mentioned Feature is broken and June 2021 cannot be implemented. Same to do NBC change.

	Huawei, HiSilicon
	Option 3
	We agree with Rapporteur, FD could be modified to reflect that these three parameters need to be configure together. We disagree NBC changes at this stage. 

	ZTE
	Option 1
	Given the change is anyway functionally NBC as rapporteur clarified, we are okay to make a clean change. 

	LGE
	Option 2 or 3 is preferred, but can consider other option
	Prefer a backward compatible correction. 
If companies think a lean and clean approach is viable, we can refer to the IE ServingCellAndBWP-Id-r17
ServingCellAndBWP-Id-r17 ::= SEQUENCE {
    servingcell-r17              ServCellIndex,
    bwp-r17                      BWP-Id
}

	Google
	Option 3
	We prefer a backward compatible change. Options 2 and 3 are the same from ASN.1 perspective. Grouping IEs in a parent IE can be done anytime if needed. Right now, we don’t see a need to group TCI-StateId and ServCellIndex.




Rapporteur summary: 
9 companies have provided comments. The selected options are summarized as the below
Option 1: 3
Option 2: 2
Option 3: 6
Since there are a majority of support for Option 3, Rapporteur suggests to adopt Option 3. In addition, rapporteur suggests to adopt the following update to the field descriptions 
a. For the field ref-BWPId, add “Network includes this field if and only if tci-StateInfo-r17 is present” in the field descrpiton
b. For the field ref-ServCellId. Add ” Network includes this field if and only if tci-StateInfo-r17 is present” in the field description

[bookmark: _Hlk112155181]and thus would like to suggest:
[bookmark: _Toc112163519][bookmark: _Hlk112155208](6/9) Add ref-BWPId in the IE RMTC-Config-r16 via a BC fashion (as captured in R2-2208063 with the following update
a. [bookmark: _Toc112163520]For the field ref-BWPId, add “Network includes this field if and only if tci-StateInfo is present” in the field description.
b. [bookmark: _Toc112163521]For the field ref-ServCellId, add “Network includes this field if and only if tci-StateInfo is present” in the field description.
Issue 2 – UE capability
Regarding UE capabilities, RAN2 has made the following agreements
P5: For the existing channelBWs-UL/DL, add sentence " This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent." (no change to optionality column)
Keep separate structure but extend CBW bitmap size to 8. The bitmap only contains the optional CBWs.
Can re-discuss how to handle mandatory CBW support bits in August RAN2 meeting (based on the agreed structure). This can include adding 120 kHz CBW capability entry.

As described in [3], Since Rel-15 the capability parameters for subcarrier spacings and channel bandwidths are defined in a common structure which the UE provides separately for each band (in BandNR). Such structure could in principle be used to convey the supported subcarrier spacings and channel bandwidths in a simple, lean and unambiguous manner. Unfortunately, RAN2 decided that...
absence of the optional IEs implies “support” 
no bits are needed for “mandatory” bandwidths (e.g. no bit for 100 MHz on FR1, no bit for 400 MHz for FR2)
The hope of some companies was apparently that this would force UE vendors to support more bandwidths and subcarrier spacings. However, it turned out quickly that UE vendors supported anyway only a limited set of SCSs and carrier bandwidths (e.g. for FR2 only 50 and 100 MHz at 120 kHz SCS). Since the channelBWs-DL structure did not allow to convey this (in-)capability to the network, they used instead the FeatureSetDownlinkPerCC which the NW must respect, too. 
Besides additional overhead and confusing capability signalling, the work-around complicated also the validation of the UE capabilities: Instead of having one place (e.g. BandNR[n261]-> channelBWs-DL->fr2->scs120Khz) to check whether the UE supports a required BW and SCS, the network must crawl through all band combinations, feature sets and feature sets per CC to assess whether it is possible to configure a UE on a certain carrier. 
Furthermore, RAN2 noticed soon that interpreting absence of bits and absence of fields as support for a channel bandwidth caused ambiguity. E.g. RAN4 specified some bands initially without a channel bandwidth of 100 MHz. Hence, UEs did of course not support that bandwidth. When RAN4 introduced 100 MHz for that band in a later version of the specification, the newer UEs had no possibility to indicate their support since there was (intentionally) not bit for 100 MHz. RAN2 introduced a new bit in a new bit... but older UEs did of course not set this bit for bands that defined 100 MHz earlier. RAN2 had to come up with an ugly work around: 
“Absence of the channelBWs-DL (without suffix) for a band or absence of specific scs-XXkHz entry for a supported subcarrier spacing means that the UE supports the channel bandwidths among [5, 10, 15, 20, 25, 30, 40, 50, 60, 80, 100] and [50, 100, 200] that were defined in clause 5.3.5 of TS 38.101-1 version 15.7.0 [2] and TS 38.101-2 version 15.7.0 [3] for the given band or the specific SCS entry”
By that time RAN2 agreed and told RAN1, RAN4 and RAN in LS R2-2002378 to pay attention not to do such mistakes in the future. Specifically, absence of capability bits shall not imply support of functionality – particularly not if that functionality does not even exist at that point in time (as e.g. a certain bandwidth in a not yet defined band). RAN2 should follow their own guidance and specify the signalling forward compatible and unambiguously.
Give the above history information in mind, rapporteur would like to check companies’ view on the following question.
Q2-1: do companies agree that the UE shall indicate all supported channel bandwidths explicitly in BandNR?
	Company
	Yes or No
	Comments

	Ericsson
	Yes (proponent)
	

	Qualcomm
	Yes
	We are fine with this direction of the capability signaling.

	Intel
	See comments
	This is just to explain the current signalling.

Our understanding is that UE supporting SCS120kHz in FR2-2 (i.e. dl-FR2-2-SCS-120kHz-r17, ul-FR2-2-SCS-120kHz-r17) is mandated to support 100MHz and 400MHz without further signalling. I.e. dl-FR2-2-SCS-120kHz-r17 and ul-FR2-2-SCS-120kHz-r17 implicitly signal the support of 100 MHz and 400MHz. 
Agreement: Mandatory channel bandwidths 
· 120 kHz: mandatory (100 MHz, 400 MHz) 
· 480 kHz: mandatory (400 MHz), optional (800 MHz, 1600 MHz) 
· 960 kHz: mandatory (400 MHz,), optional (800MHz, 1600 MHz, 2000 MHz) 
 
Similarly for 480kHz and 960KHz SCS, support of “dl-FR2-2-SCS-480kHz-r17/ul-FR2-2-SCS-480kHz-r17” and/or “dl-FR2-2-SCS-960kHz-r17/ul-FR2-2-SCS-960kHz-r17” implicitly signal UE support of 400MHz BW for SCS480kHz and SCS960kHz respectively. The channelBWs-DL-SCS-480kHz-FR2-2-r17, channelBWs-UL-SCS-480kHz-FR2-2-r17, channelBWs-DL-SCS-960kHz-FR2-2-r17 and channelBWs-DL-SCS-960kHz-FR2-2-r17 are used to indicate whether the UE support the optional BW for SCS480 and 960kHz.  

However, we are fine if majority of companies think that explicit IOT signalling is also needed for each manddatory channel bandwidth. Currently the only channel bandwidths not separately signalled are 100MHz and 400MHz BW mandatory for SCS120kHz. 


	vivo
	Yes
	

	Nokia
	No
	Nothing seems to broken and current signaling is sufficient to implement all the agreements in RAN1/RAN4. Although we also see that proposal does not brake anything but just adds unnecessary details in the signaling.

	Huawei, HiSilicon
	See comments
	We can understand the intention, but on the other hand we’d like to understand how to reflect the agreements as cited by Intel from RAN4.

	ZTE
	
	Same view as Intel. 

	LGE
	Yes
	

	Google
	Yes
	


9 companies have provided comments. The selected options are summarized as the below
Yes: 5
No: 4
Meanwhile, 1 company out of the 4 companies is also fine to support explicit signaling for mandatory channel bandwidth support if there is a majority of view.
Rapporteur suggests to adopt Option 3 and thus would like to suggest:
[bookmark: _Toc112163522](5/9) The UE shall indicate all supported channel bandwidths explicitly in BandNR. 

For 120 kHz the existing channelBWs-DL/UL structure (with and without extension) should be used. Since version 15.7.0 of 38.101 did not specify any FR2-2 band, the rules about absence (see above) do not apply, i.e., the network would interpret absence as that the UE does not support any SCS and no bandwidth. Hence UEs supporting an FR2-2 band need to include the channelBWs-DL/UL structures explicitly in the corresponding BandNR entry and set the bandwidths therein. 
Unfortunately, RAN2 added the following statement to the field description:
This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent.
Besides being incomprehensible as currently phrased, the approach would repeat the same mistake that RAN2 did in the beginning of Rel-15 and suffered from in subsequent versions of the specifications. To avoid running into similar situations again, the following is suggested in [3]:
[bookmark: _Ref110861694][bookmark: _Toc110939506]Remove the statement “This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent” to avoid repeating the Rel-15 issue and to ensure that the UE indicates all supported channel bandwidths explicitly. 
Q2-2: For the existing channelBWs-UL/DL, do companies agree to remove the statement “This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent”?

	Company
	Yes or No
	Comments

	Ericsson
	Yes (proponent)
	RAN2 should avoid repeating the same mistake that RAN2 did in the beginning of Rel-15 and suffered from in subsequent versions of the specifications

	Qualcomm
	Yes but
	Agree that explicit indication is better. It is not clear how the UE can signal 400Mhz support for SCS 120Khz though.

	Intel
	See comments
	Currently, as explained in our response to Q2-1, the reason the sentence is added is that the UE supporting SCS120kHz in FR2-2 (i.e. dl-FR2-2-SCS-120kHz-r17, ul-FR2-2-SCS-120kHz-r17) has to mandatorily support both 100MHz and 400MHz. Hence there is no need to use channelBW-DL/UL for SCS120kHz. 

	vivo
	Yes
	Agree with Ericsson. 

	Nokia
	Agree with Intel
	

	Huawei, HiSilicon
	See comments
	Agree with Intel. Currently, channelBW can only be used to indicate support of 100M bandwidth for 120KHz FR2-2 bands. But according to the current spec, for channelBW, the third / rightmost bit (for 200MHz) shall be set to 1, this is only applicable to FR2-1 but not for FR2-2.

	ZTE
	
	Agree with Intel 

	LGE
	Yes
	Agree with Ericsson.

	Google
	Yes
	



9 companies have provided comments. The selected options are summarized as the below
Yes: 5
No: 4
Regarding the question raised by Qualcomm on how to signal 400Mhz support for SCS 120Khz, we think this is a flaw caused by the legacy, i.e., the BIT STRINGs in ChannelBWs-DL/UL do not specify a code point for 400 MHz in FR2. Hence, the network derives support for 400 MHz in FR2 from the FeatureSetUp/DownlinkPerCC-> supportedBandwidthDL/UL. Rapporteur suggests to follow the majority of view and thus would like to suggest:
[bookmark: _Toc112163523](5/9) Remove the statement “This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent” to avoid repeating the Rel-15 issue and to ensure that the UE indicates all supported channel bandwidths explicitly. 


further, [3] has suggested the following changes to the channelBWs-DL-SCS-480kHz-FR2-2-r17”, channelBWs-UL-SCS-480kHz-FR2-2-r17, channelBWs-DL-SCS-960kHz-FR2-2-r17 and channelBWs-DL-SCS-960kHz-FR2-2-r17 so that the first bit in the BIT STRING indicates support for 400 MHz.
Indicates the UE supported channel bandwidths in DL for the SCS 480kHz. The bits in channelBWs-DL-SCS-480kHz-FR2-2 starting from the leading / leftmost bit indicate 400, 800 and 1600MHz. 400 MHz is a mandatory channel bandwidth if the UE supports 480 kHz SCS.
Indicates the UE supported channel bandwidths in DL for the SCS 960kHz. The bits in channelBWs-DL-SCS-960kHz-FR2-2 starting from the leading / leftmost bit indicate 400, 800,1600 and 2000MHz. 400 MHz is a mandatory channel bandwidth if the UE supports 960 kHz SCS

Q2-3: do companies agree to change the field descriptions of “channelBWs-DL-SCS-480kHz-FR2-2-r17”, channelBWs-UL-SCS-480kHz-FR2-2-r17, channelBWs-DL-SCS-960kHz-FR2-2-r17 and channelBWs-DL-SCS-960kHz-FR2-2-r17 so that the first bit in the BIT STRING indicates support for 400 MHz?
	Company
	Yes or No
	Comments

	Ericsson
	Yes (proponent)
	

	Qualcomm
	Yes
	

	Intel
	See comments
	If companies want to explicit signal the mandatory channel bandwidth for SCS 120kHz, 480kHz and 960kHz, then this can be included. 

	vivo
	Yes
	

	Nokia
	Agree with Intel
	

	Huawei, HiSilicon
	See comments
	This would fundamentally change the current capability reporting agreed for FR2-2, we are not sure whether this is that essential.

	ZTE
	
	Agree with Intel 

	LGE
	Yes
	

	Google
	Yes
	



9 companies have provided comments. The selected options are summarized as the below
Yes: 5
No: 4
1 out of the 4 companies is also fine to support the suggested change, if there is a majority of view.
Rapporteur suggests to follow the majority of view and thus would like to suggest:
[bookmark: _Toc112163524](5/9) Change the field descriptions of “channelBWs-DL-SCS-480kHz-FR2-2-r17”, channelBWs-UL-SCS-480kHz-FR2-2-r17, channelBWs-DL-SCS-960kHz-FR2-2-r17 and channelBWs-DL-SCS-960kHz-FR2-2-r17 so that the first bit in the BIT STRING indicates support for 400 MHz. 

RAN2 introduced two new bits in BandNR-> FR2-2-AccessParamsPerBand-r17 by which the UE indicates explicit support for the three SCSs: dl-FR2-2-SCS-120kHz-r17”, “ul-FR2-2-SCS-120kHz-r17”, “dl-FR2-2-SCS-480kHz-r17”, “ul-FR2-2-SCS-480kHz-r17”, “dl-FR2-2-SCS-960kHz-r17” and “ul-FR2-2-SCS-960kHz-r17. 
For FR1 and FR2-1 the support of the different SCSs is determined based on the channelBWs-DL/UL fields and, in addition, based on the FeatureSetUp/DownlinkPerCC-> supportedSubcarrierSpacingUL/DL. According to [3], It is suggested to remove these additional capability bits for FR2-2. It would be necessary to check companies’ view on this.
Q2-4: do companies agree to remove the capability bits “dl-FR2-2-SCS-120kHz-r17”, “ul-FR2-2-SCS-120kHz-r17”, “dl-FR2-2-SCS-480kHz-r17”, “ul-FR2-2-SCS-480kHz-r17”, “dl-FR2-2-SCS-960kHz-r17” and “ul-FR2-2-SCS-960kHz-r17 and move the field description text about basic FR2-2 capabilities into the corresponding channelBWs-DL/UL field descriptions respectively?
	Company
	Yes or No
	Comments

	Ericsson
	Yes (proponent)
	

	Qualcomm
	Yes
	

	Intel
	See comments
	As mentioned, our understanding is that “dl-FR2-2-SCS-120kHz-r17” and “ul-FR2-2-SCS-120kHz-r17” are used to indicate the mandatory channel bandwidth support for 120kHz SCS, instead of the existing channelBW-DL/UL for 120kHz.  
Likewise for SCS 480 and 960kHz, support of “dl-FR2-2-SCS-480kHz-r17/ul-FR2-2-SCS-480kHz-r17” and/or “dl-FR2-2-SCS-960kHz-r17/ul-FR2-2-SCS-960kHz-r17” implicitly signal UE support of 400MHz BW for SCS480kHz and SCS960kHz respectively. 
One observation of removing this capability bits is that the function of those capability bits have to be included into the respective channelBW. E.g. for SCS480kHz DL, the following is added to channelBWs-DL-SCS-480kHz-FR2-2-r17: 
- Reception of 480kHz subcarrier spacing for DL data and control channels, SSB, and reference signals in FR2-2 for non-initial access. 
- Multiple-slot PDCCH monitoring for 480kHz with (Xs,Ys) = (4,1) 
- Multi-PDSCH scheduling by single DCI for the operation with 480 kHz SCS and corresponding HARQ enhancements. 
- Within the Ys = 1 slot (with Xs=4), monitoring of type 1 CSS with dedicated RRC configuration, type 3 CSS, and UE-SS with a maximum of two monitoring spans per slot with a span duration of Y symbols and a minimum gap of X symbols between the start of two spans, where (X,Y) = (4, 3) and (7, 3) are supported. 
- Processing one unicast DCI scheduling DL and one unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for FDD. 
- Processing one unicast DCI scheduling DL and 2 unicast DCI scheduling UL per slot group of Xs slots per scheduled CC for TDD. 
This looks a bit odd in our view since those functions have no bearing with channel bandwidth. 

Also “dl-FR2-2-SCS-120kHz-r17”, “ul-FR2-2-SCS-120kHz-r17”, “dl-FR2-2-SCS-480kHz-r17”, “ul-FR2-2-SCS-480kHz-r17”, “dl-FR2-2-SCS-960kHz-r17” and “ul-FR2-2-SCS-960kHz-r17” are pre-requisite of other UE capabilities for FR2-2. Removing these capability means that they will have to be replaced by the corresponding channelBW UE capabilities. 

	vivo
	Yes
	

	Nokia
	Agree with Intel
	

	Huawei, HiSilicon
	See comments
	We think the current dl/ul-FR2-2-SCS-xxxkHz-r17 field indicates the basic capability for FR2-2 operation, it is not preferred to be mixed with the channelBW capabilities.
As mentioned by Intel, these capabilities have been captured as prerequisite for other capabilities, so we suggest to keep them in the spec.

	ZTE
	
	Agree with Intel 

	LGE
	Yes
	

	Google
	Yes
	



9 companies have provided comments. The selected options are summarized as the below
Yes: 5
No: 4
There is one company commenting the move of the capability descriptions. However, since Rel-15 the “channel-BW” IEs comprise information about both the supported channel BWs and the supported SCS. Therefore, the suggested changes are just following the legacy rules.
Rapporteur suggests to follow the majority of view and thus would like to suggest:
[bookmark: _Toc110939508][bookmark: _Ref110938659][bookmark: _Toc112163525][bookmark: _Toc110939509](5/9) Remove the capability bits “dl-FR2-2-SCS-120kHz-r17”, “ul-FR2-2-SCS-120kHz-r17”, “dl-FR2-2-SCS-480kHz-r17”, “ul-FR2-2-SCS-480kHz-r17”, “dl-FR2-2-SCS-960kHz-r17” and “ul-FR2-2-SCS-960kHz-r17”, and move the field description text about basic FR2-2 capabilities into the corresponding channelBWs-DL/UL field descriptions respectively.  
Other changes
Other miscellaneous changes captured in the contributions [4-8] are summarized in this section.  
For [4], it is suggested the following UE preference indication configurations are released upon RRC connection reestablishment.
· maxBW-PreferenceConfigFR2-2
· maxMIMO-LayerPreferenceConfigFR2-2
· minSchedulingOffsetPreferenceConfigExt
According to rapporteur’s view, the procedural text does not need to mention extensions of fields explicitly. The existing bullets for the original fields should be sufficiently clear.
Therefore, rapporteur would like to check companies’ view on this.

Q3-1: do companies agree to adopt changes proposed in R2-2207959?
	Company
	Yes or No
	Comments

	Ericsson
	No
	the procedural text does not need to mention extensions of fields explicitly. The existing bullets for the original fields should be sufficiently clear

	Qualcomm
	Yes
	This seems in-line with the other UAI parameters as listed in the procedural text above.

	Intel
	Yes
	Agree that this will be in line with other UAI parameters

	vivo
	Yes
	We are fine with this correction.

	Nokia
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	LGE
	Yes
	

	Google
	Yes
	Proponent



9 companies have provided comments. The selected options are summarized as the below
Yes: 8
No: 1
Rapporteur suggests to follow the majority of view and thus would like to suggest:
[bookmark: _Toc112163526](8/9) The following UE preference indication configurations are released upon RRC connection reestablishment (as captured in R2-2207959).
c. [bookmark: _Toc112163527]maxBW-PreferenceConfigFR2-2
d. [bookmark: _Toc112163528]maxMIMO-LayerPreferenceConfigFR2-2
e. [bookmark: _Toc112163529]minSchedulingOffsetPreferenceConfigExt

For [5], two issues are discussed.
Issue 1):
For CSI-RS measurement for mobility, the periodicity and the corresponding offset are configured as below:
CSI-RS-Resource-Mobility ::=        SEQUENCE {
    csi-RS-Index                        CSI-RS-Index,
    slotConfig                          CHOICE {
        ms4                                 INTEGER (0..31),
        ms5                                 INTEGER (0..39),
        ms10                                INTEGER (0..79),
        ms20                                INTEGER (0..159),
        ms40                                INTEGER (0..319)
},
...
}
For each SCS, the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40 is summarized as Table 1 below based on the field description for slotConfig.
Table 1 the maximum offset values for each periodicity and SCS
	SCS
	the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40

	15kHz
	3/4/9/19/39 slots

	30kHz
	7/9/19/39/79 slots

	60kHz
	15/19/39/79/159 slots

	120kHz
	31/39/79/159/319 slots



Since SCS of 480kHz and 960kHz for CSI-RS are added, the corresponding maximum offset values for each periodicity should be extended. Otherwise, only 1/8 periodicity offset may be used for 960kHz SCS. Such a restriction has an impact on CSI-RS measurement and seems unintended. So, it is necessary to extend periodicity offset for 480 and 960kHz SCS. The extension may be based on the scaling principle, i.e. the maximum periodicity offset = periodicity * new SCS / 15 as shown below in Table 2.
Table 2 the maximum offset values for 480 and 960kHz SCS
	SCS
	the maximum offset values for periodicities ms4/ms5/ms10/ms20/ms40

	480kHz
	127/159/319/639/1279 slots

	960kHz
	255/319/639/1279/2559 slots



Issue 2)
For CSI-RS SCS used for mobility measurement, there is a typo. In FR2-1, the applicable SCS should be 60 kHz or 120 kHz, not 120kHz or 240kHz.

To address the issues, it is suggested that
Proposal 1: For CSI-RS measurement for mobility, the maximum offset values for periodicity of 480 and 960kHz should be defined (as proposed in the attached draft CR – see Annex).
Proposal 2: RAN2 to discuss whether a new UE capability is needed to support the new periodicity values and if deemed necessary, add a UE capability to indicate whether the UE supports periodicity offset value extension.
Proposal 3：CSI-RS SCS in FR2-1 should be modified as 60kHz or 120kHz as proposed in the attached draft CR.

For rapporteur’s view, for 480 and 960 kHz, it is perhaps not critical to support same absolute periodicity value as those for lower SCSs. In addition, new UE capability should be avoided, since the WI is already frozen. Only small correction is allowed. For issue 2, the typo should be fixed.
It is necessary to check companies’ view on this issue.
Q3-2: regaridng Issue 1 in [5], Ffor CSI-RS measurement for mobility, do companies agree to define new maximum offset values for periodicity of 480 and 960kHz?
	Company
	Yes or No
	Comments

	Ericsson
	No
	for 480 and 960 kHz, it is perhaps not critial to support same absolute periodicity value as those for lower SCSs. In addition, new UE capability should be avoided, since the WI is already frozen. Only small correction is allowed

	Qualcomm
	Maybe
	We are fine with adding this without UE capability if it can be done in this meeting.

	Intel
	
	It is good to provide the flexibility of setting the absolute periodicity value 

	vivo
	Yes
	No new capability is needed. 

	Nokia
	Yes
	Without capability this is OK for us

	Huawei, HiSilicon
	Yes
	Without capability then it is fine.

	ZTE
	Yes
	Proponent. 
For 480 and 960kHz SCS, though there are the same absolute periodicity with the lower SCS, the current periodicity offset definition has a big impact. For example, for 960kHz, only 1/8 periodicity offset may be configured, so we think it is necessary to extend it.
We don’t think a capability is needed. 

	LGE
	Yes
	Ok without capability.

	Google
	Yes
	No new capability is defined.




Q3-3: If the answer for Q3-2 is Yes (i.e., define new maximum offset values for periodicity of 480 and 960kHz), do companies agree to define a new UE capability to indicate whether the UE supports periodicity offset value extension?

	Company
	Yes or No
	Comments

	Qualcomm
	No
	If a UE capability is needed, then it is addition of a feature and should not be pursued.

	Intel
	No
	We do not think new UE capability signalling is needed as long as UE indicate support of 480 and/or 960kHz SCS. 

	vivo
	No
	Introducing a new capability for this Rel-17 minor correction goes too far.  

	Nokia
	No
	

	Huawei, HiSilicon
	No
	

	ZTE
	No
	

	LGE
	No
	

	Google
	No
	



Regarding the issue 2 in [5]
For CSI-RS SCS used for mobility measurement, there is a typo. In FR2-1, the applicable SCS should be 60 kHz or 120 kHz, not 120kHz or 240kHz.
Rapporteur would like to raise the following question
Q3-3b: do companies agree that CSI-RS SCS in FR2-1 should be modified as 60kHz or 120kHz as proposed in the attached draft CR in R2-2207983?

	Company
	Yes or No
	Comments

	Ericsson
	Yes
	Changes are reasonable.

	vivo
	Yes 
	Fine with the change.

	Nokia
	Yes
	

	Huawei, HiSilicon
	Yes
	

	ZTE
	Yes
	

	LGE
	Yes
	

	Google
	Yes
	



9 companies have provided comments. The comments provided to the suggested changes are summarized as the below
Yes: 8
No: 1
In addition, all companies think there is no new UE capalibity is needed. 
Rapporteur suggests to follow the majority of view and thus would like to suggest:
[bookmark: _Toc112163530](8/9) For CSI-RS measurement for mobility, the maximum offset values for periodicity of 480 and 960kHz should be defined (as captured in the attached draft CR in R2-2207983).
[bookmark: _Toc112163531](8/9) CSI-RS SCS in FR2-1 should be modified as 60kHz or 120kHz (as captured in the attached draft CR in R2-2207983).

For [6], it is suggested that based on the approved CR R2-2206858, fields in firstPDCCH-MonitoringOccasionOfPO in the IE DownlinkConfigCommonSIB have been renamed to support cases for SCS 480kHz.
In addition to the IE DownlinkConfigCommonSIB, firstPDCCH-MonitoringOccasionOfPO can also be configured in the IE PDCCH-ConfigCommon. However, in the IE PDCCH-ConfigCommon, fields in firstPDCCH-MonitoringOccasionOfPO are not modified accordingly to support the cases for SCS 480kHz.
Rapporteur thinks the above issue is relevant, therefore, changes in [6] can be adopted.
It is necessary to check companies’ view on this issue.
Q3-4: do companies agree to adopt changes proposed in  R2-2208064?

	Company
	Yes or No
	Comments

	Ericsson
	Yes
	Changes are reasonable.

	Qualcomm
	Yes
	

	Intel
	Yes
	

	vivo
	Yes
	Agree with rapporteur.

	Nokia
	Yes
	

	Huawei, HiSilicon
	Yes (proponent)
	

	ZTE
	Yes
	

	LGE
	Yes
	

	Google
	Yes
	



9 companies have provided comments. The comments provided to the suggested changes are summarized as the below
Yes: 9
No: 0
Rapporteur suggests to follow the majority of view and thus would like to suggest:
[bookmark: _Toc112163532](9/9) Clarify in the field description of firstPDCCH-MonitoringOccasionOfPO in the IE PDCCH-ConfigCommon that existing value ranges are also applicable to cases of ‘onequarterT’, ‘halfT’, and ‘OneT’ for SCS 480kHz (as captured in R2-2208064).
For [7], it is observed that the duration for SCS 15/30/60/120kHz is different from duration-r17 for SCS 480/960 kHz and explanation/information for SCS 480/960 kHz is separately specified in the current RRC specification. However, in RAN1, The RAN1 intention on duration-r17 is only for SCS 480/960 kHz, not for SCS 15/30/60/120kHz. It is suggested that RAN2 defines the UE behaviour clearly when the duration-r17 is absent, i.e., “If duration-r17 is absent, the UE assumes the duration for SCS 480/960 kHz in slots is equal to L.” which is captured in the CR R2-2208516. If the proposal 1 is not agreed, the following clarification should be added in the field description for duration-r17, i.e., “Network always configures the UE with duration-r17 if SCS 480 KHz and SCS 960 KHz are used”.

From Rapporteur’s understanding, it is sufficient to leave to network implementation to address the issue. The existing texts in the RRC spec is sufficient. From the current specification it is clear that the NW must configure an appropriate value. 
It is necessary to check companies’ view on this issue.
Q3-5: do companies agree to adopt changes proposed in  R2-2208515 and R2-2208516?

	Company
	Yes or No
	Comments

	Ericsson
	No
	it is sufficient to leave to network implementation to address the issue. The existing texts in the RRC spec is sufficient. From the current specification it is clear that the NW must configure an appropriate value.

	Qualcomm
	No
	The field description seems clear enough that r17 is used for SCS 480 and 960.

	Intel
	No
	Agree with the rapporteur that it can be left to network implementation. 

	vivo
	No
	Same view as the rapporteur.

	Nokia
	Fine to agree
	No strong view on this. Can be solved by NW implementation but it would be fine to avoid this also in the signaling completely as proposed in P1

	Huawei, HiSilicon
	No
	Agree with Ericsson and Qualcomm.

	ZTE
	No
	No strong view can be left to network implementation. 

	LGE
	Yes (proponent)
	We are ok with NW implementation. However, it is still unclear which part of current specification indicates that the NW must configure the duration-r17 for SCS 480/960 kHz.

	Google
	No
	Agree with Ericsson and Qualcomm


Rapporteur summary: 
9 companies have provided comments. The comments provided to the suggested changes are summarized as the below
Yes: 2
No: 7
Rapporteur suggests to follow the majority of view and thus would like to suggest:
[bookmark: _Toc112163533](7/9) Changes captured in R2-2208515 and R2-2208516 are not adopted.

[bookmark: _Toc92896885]Conclusion

We have the following proposal:
Proposal 1	(6/9) Add ref-BWPId in the IE RMTC-Config-r16 via a BC fashion (as captured in R2-2208063 with the following update
a.	For the field ref-BWPId, add “Network includes this field if and only if tci-StateInfo is present” in the field description.
b.	For the field ref-ServCellId, add “Network includes this field if and only if tci-StateInfo is present” in the field description.
Proposal 2	(5/9) The UE shall indicate all supported channel bandwidths explicitly in BandNR.
Proposal 3	(5/9) Remove the statement “This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent” to avoid repeating the Rel-15 issue and to ensure that the UE indicates all supported channel bandwidths explicitly.
Proposal 4	(5/9) Change the field descriptions of “channelBWs-DL-SCS-480kHz-FR2-2-r17”, channelBWs-UL-SCS-480kHz-FR2-2-r17, channelBWs-DL-SCS-960kHz-FR2-2-r17 and channelBWs-DL-SCS-960kHz-FR2-2-r17 so that the first bit in the BIT STRING indicates support for 400 MHz.
Proposal 5	(5/9) Remove the capability bits “dl-FR2-2-SCS-120kHz-r17”, “ul-FR2-2-SCS-120kHz-r17”, “dl-FR2-2-SCS-480kHz-r17”, “ul-FR2-2-SCS-480kHz-r17”, “dl-FR2-2-SCS-960kHz-r17” and “ul-FR2-2-SCS-960kHz-r17”, and move the field description text about basic FR2-2 capabilities into the corresponding channelBWs-DL/UL field descriptions respectively.
Proposal 6	(8/9) The following UE preference indication configurations are released upon RRC connection reestablishment (as captured in R2-2207959).
a.	maxBW-PreferenceConfigFR2-2
b.	maxMIMO-LayerPreferenceConfigFR2-2
c.	minSchedulingOffsetPreferenceConfigExt
Proposal 7	(8/9) For CSI-RS measurement for mobility, the maximum offset values for periodicity of 480 and 960kHz should be defined (as captured in the attached draft CR in R2-2207983).
Proposal 8	(8/9) CSI-RS SCS in FR2-1 should be modified as 60kHz or 120kHz (as captured in the attached draft CR in R2-2207983).
Proposal 9	(9/9) Clarify in the field description of firstPDCCH-MonitoringOccasionOfPO in the IE PDCCH-ConfigCommon that existing value ranges are also applicable to cases of ‘onequarterT’, ‘halfT’, and ‘OneT’ for SCS 480kHz (as captured in R2-2208064).
Proposal 10	(7/9) Changes captured in R2-2208515 and R2-2208516 are not adopted.

3.1 Proposals in priority order
[Easy proposals]
Proposal 9	(9/9) Clarify in the field description of firstPDCCH-MonitoringOccasionOfPO in the IE PDCCH-ConfigCommon that existing value ranges are also applicable to cases of ‘onequarterT’, ‘halfT’, and ‘OneT’ for SCS 480kHz (as captured in R2-2208064).
Proposal 6	(8/9) The following UE preference indication configurations are released upon RRC connection reestablishment (as captured in R2-2207959).
a.	maxBW-PreferenceConfigFR2-2
b.	maxMIMO-LayerPreferenceConfigFR2-2
c.	minSchedulingOffsetPreferenceConfigExt
Proposal 7	(8/9) For CSI-RS measurement for mobility, the maximum offset values for periodicity of 480 and 960kHz should be defined (as captured in the attached draft CR in R2-2207983).
Proposal 8	(8/9) CSI-RS SCS in FR2-1 should be modified as 60kHz or 120kHz (as captured in the attached draft CR in R2-2207983).
Proposal 10	     (7/9) Changes captured in R2-2208515 and R2-2208516 are not adopted.
Proposal 1	(6/9) Add ref-BWPId in the IE RMTC-Config-r16 via a BC fashion (as captured in R2-2208063 with the following update
a.	For the field ref-BWPId, add “Network includes this field if and only if tci-StateInfo is present” in the field description.
b.	For the field ref-ServCellId, add “Network includes this field if and only if tci-StateInfo is present” in the field description.
[For discussion]
Proposal 2	(5/9) The UE shall indicate all supported channel bandwidths explicitly in BandNR.
Proposal 3	(5/9) Remove the statement “This feature is applicable only for FR1 and FR2-1 band, otherwise it is absent” to avoid repeating the Rel-15 issue and to ensure that the UE indicates all supported channel bandwidths explicitly.
Proposal 4	(5/9) Change the field descriptions of “channelBWs-DL-SCS-480kHz-FR2-2-r17”, channelBWs-UL-SCS-480kHz-FR2-2-r17, channelBWs-DL-SCS-960kHz-FR2-2-r17 and channelBWs-DL-SCS-960kHz-FR2-2-r17 so that the first bit in the BIT STRING indicates support for 400 MHz.
Proposal 5	(5/9) Remove the capability bits “dl-FR2-2-SCS-120kHz-r17”, “ul-FR2-2-SCS-120kHz-r17”, “dl-FR2-2-SCS-480kHz-r17”, “ul-FR2-2-SCS-480kHz-r17”, “dl-FR2-2-SCS-960kHz-r17” and “ul-FR2-2-SCS-960kHz-r17”, and move the field description text about basic FR2-2 capabilities into the corresponding channelBWs-DL/UL field descriptions respectively.
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