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Introduction

This contribution is to kick off the following discussion.
	CB: # 15_GapRelated

- Introduce a new IE to indicate the requested gap type from the gNB-CU in the F1AP messages?

- How RAN3 supports the progress in RAN2 on concurrent gap operation, Pre-configured Gap and NCSG?

- Allow for signalling of the interFrequencyConfig-NoGap-r16 IE over F1 from CU to DU or from DU to CU？
- Check with RAN2 for guidance on how to achieve signalling of the interFrequencyConfig-NoGap-r16 IE from MN to SN?

- DU decides the UL-GapFR2-Config as octet string, and signal to the CU?

- Capture agreements and provide CRs if agreeable

(ZTE - moderator)
Summary of offline disc R3-225002


For the first round, we focus on the technical issues and try to reach some agreements. The deadline is Thursday, August 18th, 08:00am UTC. 
For the second round, we focus on the left issue in the first round and clean up the CRs if agreeable. The deadline is Tuesday, August 23th, 06:00am UTC. 
For the Chairman’s Notes

Proposal 1: Add NeedForGapNCSG-InfoNR, NeedForGapNCSG-InfoEUTRA and NeedForGapsInfoNR in CU to DU RRC Information. R3-225183 and R3-225184 (was R3-224618 and R3-224619 respectively) are agreed.

Proposal 2: Add the ul-GapFR2-Config IE in the DU to CU RRC Information. R3-225107 (was R3-224873) is agreed.

Proposal 3: Add the interFrequencyConfig-NoGap IE in the DU to CU RRC Information. R3-224729 and R3-224730 are agreed.

Proposal 4: No consensus on LS to RAN2 on signalling of the interFrequencyConfig-NoGap-r16 IE from MN to SN.

Proposal 5: No consensus on adding the interFrequencyConfig-NoGap IE in the CU to DU RRC Information

Proposal 6: No consensus on the generation of gap type over F1.
Proposal 7: No consensus on sending the Gap Association Information from DU to CU for concurrent gap configuration.
Discussion - Second Round

Issue 1: Clarification on the generation of gap type over F1
In the first round, whether the gap type should be decided by the gNB-CU or the gNB-DU has been discussed, while there is no consensus on this issue. 

This intention of this issue is that there is ambiguity on the description of MeasConfig and MeasGapConfig in current F1AP specification, and this ambiguity should be clarified.
	MeasConfig 
	O
	
	OCTET STRING
	MeasConfig, as defined in TS 38.331 [8] (without MeasGapConfig). 

For EN-DC/NGEN-DC operation, includes the list of FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps.

For NG-RAN,NE-DC and MN for NR-NR DC, includes the list of FR1 and/or FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps and the gap type (per-UE or per-FR).
	-
	


In the MeasConfig, it is said “the gNB-CU requests the gNB-DU to generate the gap type (per-UE or per-FR)”, which means the gNB-DU shall generate the gap type.
	MeasGapConfig
	O
	
	OCTET STRING
	MeasGapConfig as defined in TS 38.331 [8].

For EN-DC/NGEN-DC operation, includes the gap for FR2, as requested by the gNB-CU via MeasConfig IE. 

For NG-RAN,NE-DC and MN for NR-NR DC, includes the gap(s) for FR1 and/or FR2, as requested by the gNB-CU via MeasConfig IE and according to the requested gap type (per-UE or per-FR).
	
	


While, in the MeasGapConfig, it is said “as requested by the gNB-CU via MeasConfig IE and according to the requested gap type (per-UE or per-FR)”, which means the gNB-CU shall generate the gap type.
Based on the above analysis, there are two options to clarify the ambiguity.

Option 1: We agree that the gNB-CU shall generate the gap type and send it to the gNB-DU via CU to DU RRC Information.
Option 2: We agree that the gNB-DU shall generate the gap type, and we can remove the ambiguous description in the MeasGapConfig, which is shown as below.

	MeasGapConfig
	O
	
	OCTET STRING
	MeasGapConfig as defined in TS 38.331 [8].

For EN-DC/NGEN-DC operation, includes the gap for FR2, as requested by the gNB-CU via MeasConfig IE. 

For NG-RAN,NE-DC and MN for NR-NR DC, includes the gap(s) for FR1 and/or FR2, as requested by the gNB-CU via MeasConfig IE.
	
	


Question 1: For the generation of gap type over F1, which option do you prefer?
	Company
	Option 1 or Option 2
	Comment

	ZTE
	Slightly prefer Option 2
	Actually, our intention of raising this issue is to clarify the ambiguous description of MeasConfig and MeasGapConfig, and we have no strong view on whether the gap type is generated by the gNB-CU or the gNB-DU. 

From our point of view, both of the options could work. For the Option 1, we need to introduce the gap type in the CU to DU RRC Information. Currently, the IEs included in the CU to DU RRC Information are all RRC Information, it is a little strange to include a “gap type” in the CU to DU RRC Information. While for Option 2, only semantics description needs to be corrected.

Considering the impact on the specification, the Option 2 could be better.

	Huawei
	Option 2
	We are fine to remove the “and according to the requested gap type (per-UE or per-FR)”, since this is what RAN3 agreed long time ago. 

	Nokia
	Option 2
	

	Qualcomm
	Option 2
	We are fine either way But if DU itself can generate gap type and gap configuration, we are fine with that approach instead of splitting between CU and DU.

	CATT
	Option 2
	

	Ericsson
	Option 1
	There is no discrepancy in the semantics description of MeasGapConfig and MeasConfig.

The semantics description nof MeasGapConfig clearly state that the gNB-CU shall assign the gap type. 

The MeasConfig states that:

“For NG-RAN,NE-DC and MN for NR-NR DC, includes the list of FR1 and/or FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps and the gap type (per-UE or per-FR).”
Namely, the IE includes the list of frequencies for which the gNB-CU requests gaps, AND, it includes the gap type.

Therefore it is clear from the specifications that the CU generates the gap type. This is also logical as the gNB-CU decides the configuration of the type of gap it wants, while the DU simply decides the actual gap details (e.g. gap timing).
For this Option 2 is not backwards compatible.
We acknowledge the observation from ZTE that the CU toi DU RRC Information IE contains only RRC encoded information. If adding a Gap Type IE in the CU toi DU RRC Information IE is a problem, then we can add it in the UE context Setup and UE context Modification messages as originally proposed by ZTE.

	Samsung
	Option 2
	


Moderator’s summary:

6 of 7 companies agree with Option 2 that the gNB-DU shall generate the gap type, while one company insists that the gNB-CU shall generate the gap type.
For Chairman Notes:
No consensus on the generation of gap type over F1.
Issue 2: Concurrent gap configuration over F1
In the first round, the concurrent gap configuration over F1 has not been discussed. And we can discuss this issue in the second round. For the concurrent gap, the gap combination information (as shown in Section 9.1.8.2 from TS38.133) should be considered to support two or three types of measurement gap simultaneously. 
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To minimize the impact on F1, the gap combination information could be decided by the Gnb-DU. After the Gnb-DU generates the corresponding measurement gaps and the gap association (to link the mapping of measurement gap and measurement object), it shall send the gap association back to the Gnb-CU. Then, the Gnb-CU shall re-configure the measurement object based on the received gap association.

Therefore, we think the Gap Association Information List should be sent from the Gnb-DU to the Gnb-CU to help the Gnb-CU re-configure the measurement object. 
	Gap Association Information List
	
	0..1
	
	
	YES
	ignore

	>Gap Association Item Ies
	
	1.. <maxnoofGaps>
	
	
	EACH
	ignore

	>>Measurement Gap ID
	M
	
	INTEGER (1..8)
	Gap Identifier
	-
	

	>>Gap Mapped to MeasObject List
	
	1
	
	
	-
	

	>>>Gap Mapped to MeasObject Item Ies
	
	1.. <maxnoofMeasObjects>
	
	
	-
	

	>>>>MeasObject ID
	M
	
	INTEGER (1..64)
	Measurement Object Identifier
	-
	


Question 2: Do you agree that RAN3 should support the concurrent gap enhancements over F1? If so, do you agree to transfer the Gap Association Information List from the Gnb-DU to the Gnb-CU?
	Company
	Yes or No
	Comment

	ZTE
	Yes
	As the description above, to support the concurrent gap configuration over F1, the Gap Association Information List should be sent from the Gnb-DU to the Gnb-CU.

	Huawei
	No
	The concurrent gap configuration is included in the MeasGapConfig to the CU. Based on that, we understand that the CU can decide how to link the Gap ID with the MO. 

There is no need for the DU to explicitly indicate the linkage ot the CU. 

	CATT
	Yes
	From our point of view,in MeasGapConfig,there is no link between Gap ID and MO,only after DU provide the information to CU,CU could send to UE.

	Ericsson
	No
	We believe that the concurrent gap configuration shall be provided by the CU to the DU

	Samsung
	
	Prefer Huawei’s view


Moderator’s summary:

2 of 5 companies agree to transfer the Gap Association Information List from the gNB-DU to gNB-CU, while the three remaining companies disagree.
For Chairman Notes:
No consensus on sending the Gap Association Information from DU to CU for concurrent gap configuration.
Issue 3: LS to RAN2 on signalling of the interFrequencyConfig-NoGap-r16 IE from MN to SN
In the first round, most of the companies are fine to send the LS to RAN2 to clarify whether the interFrequencyConfig-NoGap-r16 should be signalled from MN to SN. As mentioned by some companies, RAN2 has never discussed the proposals addressing MN to SN signalling of the interFrequencyConfig-NoGap-r16. Although RAN2 had the proposal on the table, there was no time to discuss. Therefore, the LS to RAN2 about this issue could be beneficial. 

Question 3: Based on the further clarification, do you agree to send the LS to RAN2 as given in [8]?
	Company
	Yes or No
	Comment

	ZTE
	Yes
	If RAN2 agrees to introduce the signalling of interFrequencyConfig-NoGap-r16 from MN to SN, RAN3 shall update the F1 specification accordingly for DC case. Otherwise, no action is needed in RAN3.

	Huawei
	No
	Companies can bring contributions directly to RAN2, as we commented in the first round. 



	Nokia
	No
	Same view as Huawei

	Qualcomm
	Yes
	

	Ericsson
	Yes
	It is against our way of working to take agreements in RAN3 on a feature for which RAN2 needs to also take decisions, without informing RAN2. This is especially true if the feature in question does not work without the RAN2 parts. We cannot understand why RAN3 would accept a broken specification and only fix parts of the problem without sending an LS to RAN2. Note that without RAN2 parts DC use cases do not work and the feature is broken.

	Samsung
	Yes
	


Moderator’s summary:

4 of 6 companies agree to send the LS to RAN2 on signalling of the interFrequencyConfig-NoGap-r16 IE from MN to SN, while the two remaining companies disagree.
For Chairman Notes:
No consensus on LS to RAN2 on signalling of the interFrequencyConfig-NoGap-r16 IE from MN to SN.
Discussion - First Round

Issue 1: Requested gap type from the gNB-CU over F1
Based on the discussion in Rel-15, RAN3’s common understanding is that the gNB-CU shall send the gap type(per-UE/per-FR) to the gNB-DU, then the gNB-DU shall generate the measurement gap. And the detailed background has been given in [1].

However, this mechanism cannot be supported in current TS 38.473. In normal case, the gNB-CU shall transfer the MeasConfig and MeasurementTimingConfiguration via CU to DU RRC Information to indicate the gNB-DU to generate measurement gap, and the gap type shall be included in MeasConfig. While, in current TS 38.473, the MeasGapConfig has been removed from the MeasConfig.
	MeasConfig
	O
	
	OCTET STRING
	MeasConfig, as defined in TS 38.331 [8] (without MeasGapConfig).
For EN-DC/NGEN-DC operation, includes the list of FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps.
For NG-RAN,NE-DC and MN for NR-NR DC, includes the list of FR1 and/or FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps and the gap type (per-UE or per-FR).
	-
	


Furthermore, in the current TS38.331, the gap type is only included in MeasGapConfig. And this misalignment cannot meet the requirement of "gNB-CU shall send the gap type to the gNB-DU".
	–
MeasGapConfig
The IE MeasGapConfig specifies the measurement gap configuration and controls setup/release of measurement gaps.

MeasGapConfig information element

-- ASN1START

-- TAG-MEASGAPCONFIG-START

MeasGapConfig ::=                   SEQUENCE {

    gapFR2                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M

    ...,

    [[

    gapFR1                              SetupRelease { GapConfig }                                              OPTIONAL,   -- Need M

    gapUE                               SetupRelease { GapConfig }                                              OPTIONAL    -- Need M

    ]],

    [[

    gapToAddModList-r17           SEQUENCE (SIZE (1..maxNrofGapId-r17)) OF GapConfig-r17                    OPTIONAL,   -- Need N

    gapToReleaseList-r17          SEQUENCE (SIZE (1..maxNrofGapId-r17)) OF MeasGapId-r17                    OPTIONAL,   -- Need N

    posMeasGapPreConfigToAddModList-r17      PosMeasGapPreConfigToAddModList-r17                                OPTIONAL,   -- Need N

    posMeasGapPreConfigToReleaseList-r17     PosMeasGapPreConfigToReleaseList-r17                               OPTIONAL    -- Need N

    ]]

}

GapConfig ::=                       SEQUENCE {

    gapOffset                           INTEGER (0..159),

    mgl                                 ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6},

    mgrp                                ENUMERATED {ms20, ms40, ms80, ms160},

    mgta                                ENUMERATED {ms0, ms0dot25, ms0dot5},

    ...,

    [[

    refServCellIndicator                ENUMERATED {pCell, pSCell, mcg-FR2}                                 OPTIONAL   -- Cond NEDCorNRDC

    ]],

    [[

    refFR2ServCellAsyncCA-r16           ServCellIndex                                                       OPTIONAL,   -- Cond AsyncCA

    mgl-r16                             ENUMERATED {ms10, ms20}                                             OPTIONAL    -- Cond PRS

    ]]

}

GapConfig-r17 ::=                   SEQUENCE {

    measGapId-r17                       MeasGapId-r17,

    gapType-r17                         ENUMERATED {perUE, perFR1, perFR2},

    gapOffset-r17                       INTEGER (0..159),

    mgl-r17                             ENUMERATED {ms1, ms1dot5, ms2, ms3, ms3dot5, ms4, ms5, ms5dot5, ms6, ms10, ms20},

    mgrp-r17                            ENUMERATED {ms20, ms40, ms80, ms160},

    mgta-r17                            ENUMERATED {ms0, ms0dot25, ms0dot5, ms0dot75},

    refServCellIndicator-r17            ENUMERATED {pCell, pSCell, mcg-FR2}                                 OPTIONAL,   -- Cond NEDCorNRDC

    refFR2-ServCellAsyncCA-r17          ServCellIndex                                                       OPTIONAL,   -- Cond AsyncCA

    preConfigInd-r17                    ENUMERATED {true}                                                   OPTIONAL,   -- Need R

    ncsgInd-r17                         ENUMERATED {true}                                                   OPTIONAL,   -- Need R

    gapAssociationPRS-r17               ENUMERATED {true}                                                   OPTIONAL,   -- Need R

    gapSharing-r17                      MeasGapSharingScheme                                                OPTIONAL,   -- Need R

    gapPriority-r17                     GapPriority-r17                                                     OPTIONAL,   -- Need R

    ...

}

PosMeasGapPreConfigToAddModList-r17 ::= SEQUENCE (SIZE (1..maxNrofPreConfigPosGapId-r17)) OF PosGapConfig-r17

PosMeasGapPreConfigToReleaseList-r17 ::= SEQUENCE (SIZE (1..maxNrofPreConfigPosGapId-r17)) OF MeasPosPreConfigGapId-r17

PosGapConfig-r17 ::=                SEQUENCE {

    measPosPreConfigGapId-r17           MeasPosPreConfigGapId-r17,
    gapOffset-r17                       INTEGER (0..159),

    mgl-r17                             ENUMERATED {ms1dot5, ms3, ms3dot5, ms4, ms5dot5, ms6, ms10, ms20},

    mgrp-r17                            ENUMERATED {ms20, ms40, ms80, ms160},

    mgta-r17                            ENUMERATED {ms0, ms0dot25, ms0dot5},

    gapType-r17                         ENUMERATED {perUE, perFR1, perFR2},

    ...

}

MeasPosPreConfigGapId-r17 ::= INTEGER (1..maxNrofPreConfigPosGapId-r17)

-- TAG-MEASGAPCONFIG-STOP

-- ASN1STOP




To solve the above issue, we suggest to introduce a new IE "Gap Type" in the UE Context Setup Request/UE Context Modification Request message to transfer the requested gap type from the gNB-CU explicitly. 

The discussion paper is given in [1], and the corresponding CRs for Rel-15, Rel-16 and Rel-17 are included in [3], [4] and [5] respectively.
Question 1: Do you agree with above clarification and agree to add a new IE “Gap Type” over F1, as given in [3], [4] and [5] respectively?
	Company
	Yes or No
	Comment

	Ericsson
	
	We agree that the gap type shall be decided by the CU and signalled to the DU. However, signalling it over UE context setup and UE context modification is not appropriate as this parameter is associated to measurements and it can change quite dynamically. For that we propose to include the Gap Type in the CU to DU RRC Information as an explicit IE, so that the DU can use it to generate the MeasGapConfig.

	Qualcomm
	Yes but
	Agree with Intention. Like Ericsson commented, we also prefer to add new IE within CU to DU RRC Information IE.

	Huawei
	So far No
	We think this breaks the RAN3 agreements long ago. At least we found the following agreement in R3-182486 (also reflected by the current specification),
The gNB-CU includes the MeasConfig IE which is defined in 38.331 in the CU to DU RRC information IE to enable the gNB-DU to generate gaps. Then, the gNB-DU generates the MeasGapConfig IE and includes this IE in the DU to CU RRC information IE, which is sent to the gNB-CU.
This means that the DU itself can decide the gap type based on the MeasConfig IE from the CU (as well as UE radio capabilities). 

	Nokia
	No
	We are not fully convinced this signaling is needed yet.

Similarly, as pointed by others, even if RAN3 ultimately decides to include it, the IE should not be included in top level as in the CR proposed.

	CATT
	Depends on which nodes decides the gap type
	Since it is DU to decide the measurement gap, we think it seems more proper for DU to decide the gap type as DU also have the necessary information. But we are open for further discussion.

	ZTE
	Yes but
	To Huawei, Nokia and CATT, in addition to the history info for Rel-15 measurement gap provided in the description, by checking the IE description of MeasGapConfig in DU to CU RRC Information, the wording “according to the requested gap type” also indicates the gNB-CU shall send the gap type to the gNB-DU. 
[image: image2.png]MeasGapConfig 0 OCTET
STRING TS 38.331 8]

For EN-DC/NGEN-DC
operation, indudes the gap for
FR2, as requested by the
gNB-CU via MeasConfig IE





Therefore, we think the gap type should be decided by the gNB-CU. And the new IE indicating the gap type should be transferred from the gNB-CU to the gNB-DU.
For the IE allocation, as all the IEs in the CU to DU RRC Information are RRC information, we are not sure whether it is appropriate to put the “Gap Type” there. While, if companies think the “Gap Type” should be included in CU to DU RRC Information, we are fine with this understanding. And the revised CR could be provided in the second round.

	Samsung
	No
	Agree with Huawei. 

Gap type is related to source allocation of DU, and DU can decide the gap type based on MeasConfig IE provided by CU. In addition, MeasConfig IE has be defined as below:

“For NG-RAN,NE-DC and MN for NR-NR DC, includes the list of FR1 and/or FR2 frequencies for which the gNB-CU requests the gNB-DU to generate gaps and the gap type (per-UE or per-FR).”


Moderator’s summary:
No consensus on adding the “Gap Type” IE from CU to DU.
Issue 2: Measurement gap enhancements over F1
In Rel-17, RAN2 has discussed the measurement gap enhancements and introduced three new kinds of measurement gap, i.e. concurrent gap, pre-configured gap and NCSG(Network Controlled Small Gap). Considering the measurement gap configuration should be transferred over F1, it is proposed to add a new IE “Gap Type Enhanced” in the UE Context Setup Request/UE Context Modificaiton Request message to transfer the type of three kinds of newly introduced measurement gap in Rel-17.

For concurrent gap, the gap combination information should be introduced to support two or three types of measurement gap simultaneously. And we think this gap combination information should be decided by gNB-CU and sent to the gNB-DU, then the gNB-DU shall generate the corresponding measurement gaps and the gap association (to link the mapping of measurement gap and measurement object), and send the gap assoication back to the gNB-CU. Finally, the gNB-CU shall re-configure the measurement object based on the received gap association.

For pre-configured gap, there are two activation/deactivation gap mechanism, i.e., Network controlled mechanism and UE autonomous mechanism. While, we think the selection of the two kinds of mechanism can be decided by the gNB-DU. Therefore, there is no more impact on the F1.

For NCSG, in addition to the “Gap Type Enhanced”, the gNB-CU needs to send the NCSG related information to the gNB-DU, i.e. NeedForGapNCSG-InfoNR and NeedForGapNCSG-InfoEUTRA. As the two IEs are RRC information, they can be involved in the CU to DU RRC Information. Furthermore, since the reporting mechanism of the two IE follows the way of NeedForGapsInfoNR which was introduced in Rel-16, the NeedForGapsInfoNR could also be involved in CU to DU RRC Information.

The corresponding description and background of the three new kinds of enhanced measurement gap are given in [2], and the corresponding CR is included in [5].

In addition, as discussed in [2], RAN3 shall transfer the NeedForGap over F1 to follow RAN2’s progress in Release 16, and the corresponding CR is included in [4].
Question 2: Do you agree that RAN3 should support the measurement gap enhancements over F1? If so, do you agree with the corresponding corrections in [4] and [5]?
	Company
	Yes or No
	Comment

	Ericsson
	
	We agree that a correction is needed and that the best way would be to signal missing info from CU to DU via the CU to DU RRC Informaiton. However, we are checking the details still.

	Qualcomm
	Yes but
	This can be signaled via CU to DU RRC Information.

	Huawei
	Yes for NeedForGapNCSG-InfoNR and NeedForGapNCSG-InfoEUTRA and NeedForGapsInfoNR;

No for the rest
	We understand that the DU itself can determine the concurrent gap and pre-configured gap and NCSG, based on the UE radio capability. Thus there is no need for the CU to indicate the gap type information. 
About the NeedForGapNCSG-InfoNR and NeedForGapNCSG-InfoEUTRA/ NeedForGapsInfoNR, they are provided by the UE in the RRCResumeComplete/ RRCReconfigurationComplete. Then this should be delivered by the CU to the DU to generate the approximate gaps.  


	Nokia
	No
	Do not agree with the CRs proposed, as the changes should not be introduced in that way.

NeedForGapNCSG-InfoNR and NeedForGapNCSG-InfoEUTRA and NeedForGapsInfoNR should be included within CU to DU RRC Information IE and not on top level as in the proposed CRs.

For “gap type”, this is treated in previous question. 

	CATT
	
	We agree that NeedForGapNCSG-InfoNR, NeedForGapNCSG-InfoEUTRA and NeedForGapsInfoNR IE should be sent from CU to DU.
For gap type,similar view as for Q1  

	ZTE
	Yes
	To Huawei, following the similar principle for the gap type transfer in Rel-15 measurement gap configuration, for the Rel-17 enhanced measurement gap configuration, the gNB-CU shall send the gap type of the enhanced measurement gap to the gNB-DU. Therefore, the “Gap Type Enhanced” is needed. 

Same situation as Q1, if companies prefer to include the “Gap Type Enhanced” into CU to DU RRC Information, we are fine with it.
For the concurrent gap, as given in the description, we think this gap combination information (as shown in Section 9.1.8.2 from TS38.133) should be decided by gNB-CU and sent to the gNB-DU.
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Then, the gNB-DU shall generate the corresponding measurement gaps and the gap association (to link the mapping of measurement gap and measurement object), and send the gap assoication back to the gNB-CU. Finally, the gNB-CU shall re-configure the measurement object based on the received gap association.
Therefore, we think the Gap Combination Info should be sent from the gNB-CU to the gNB-DU, and the Gap Association Info Information List should be sent from the gNB-DU to the gNB-DU. Of course, they could be included in the CU to DU RRC Information and DU to CU RRC Information respectively, if companies want.

	Samsung
	
	Same view with Huawei. See the comments proposed in Question 1.


Moderator’s summary:
Add NeedForGapNCSG-InfoNR, NeedForGapNCSG-InfoEUTRA and NeedForGapsInfoNR in CU to DU RRC Information.

No consensus on adding the “Gap Type Enhanced” IE from CU to DU.

Issue 3: Signalling of the interFrequencyConfig-NoGap-r16 IE over F1
In TS 38.331, in the MeasConfig configured to the UE, the interFrequencyConfig-NoGap-r16 IE is included (which was agreed in R2-2006261). The purpose of this IE is that: 

If the field is set to true, UE is configured to perform SSB based inter-frequency measurement without measurement gaps when the inter-frequency SSB is completely contained in the active DL BWP of the UE, as specified in TS 38.133 [14], clause 9.3

Also as described in R2-2006261, RAN4 makes agreements that: 

If network configures the flag, when SMTC is partially overlapped with network configured MG, UE perform inter-frequency without MG measurement outside gap

If network does not configure the flag, when SMTC is partially overlapped with network configured MG, UE perform inter-frequency measurement within gap.

In the CU-DU architecture, the gap configuratons are generated by the DU and sent to the CU. However, in the current DU to CU RRC Information, only two gap related IEs (MeasGapConfig and MeasGapSharingConfig) are included, while the interFrequencyConfig-NoGap is missing.

In addition, though only one codepoint “true” is indicated in TS 38.331 (as copied below), the need code is “R” which means it can be released when absent. Thus, two codepoints are needed over F1AP in case of change of interFrequencyConfig-NoGap. 

interFrequencyConfig-NoGap-r16      ENUMERATED {true}                                                   OPTIONAL    -- Need R
Question 3-1: Do you agree to add the interFrequencyConfig-NoGap IE in the DU to CU RRC Information as given in [6] and [7]?
	Company
	Yes or No
	Comment

	Ericsson
	Yes but
	As explained in R3-224570 (revision of R3-225039) signalling from DU to CU is only one part of the inter frequency no gap problem. We are ok to endorse the CRs in [6] and [7] provided that we also address the DC problem as per R3-224570, R3-224571, R3-224572

	Qualcomm
	Yes
	Same view as Ericsson

	Huawei
	Yes
	

	Nokia
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	

	Samsung
	Yes
	


In TS 38.331, in the MeasConfig configured to the UE, the interFrequencyConfig-NoGap-r16 IE is included (which was agreed in R2-2006261). The purpose of this IE is that: 

If the field is set to true, UE is configured to perform SSB based inter-frequency measurement without measurement gaps when the inter-frequency SSB is completely contained in the active DL BWP of the UE, as specified in TS 38.133 [14], clause 9.3

RAN2 has also captured in TS38.331 that “In NR-DC, the field can only be configured in the measConfig associated with MCG, and when configured, it applies to all the inter-frequency measurements configured by MN and SN.”

With such RAN2 agreement it is needed that the SN is informed of an interFrequencyConfig-NoGap-r16 configuration by the MN.

In order to inform the SN gNB-DU of an interFrequencyConfig-NoGap-r16 configuration it is needed that the SN gNB-CU signals the interFrequencyConfig-NoGap-r16 IE to the SN gNB-DU.

Question 3-2: Do you agree to add the interFrequencyConfig-NoGap IE in the CU to DU RRC Information as given in [9] and [10]?
	Company
	Yes or No
	Comment

	Ericsson
	Yes
	As stated above, R3-224571 and R3-224572 (revisions of [9] and [10]) are the other part of the solution needed to address the DC case. By allowing the SN CU to signal the interFrequencyConfig-NoGap IE to the SN DU, the SN DU can allocate appropriate active BWPs and enable the UE to measure the measurement object without gaps. Therefore this part of the solution is needed.

	Qualcomm
	Yes
	Same view as Ericsson.

	Huawei
	No
	First for DC case, how to support the NoGap feature should be decided by RAN2. Note that the RAN2#116 meeting already discussed this (see the proposal 5 in R2-2111505).    

Even if RAN2 finally agrees that there is any need. This can be included in the inter-node RRC message from the MN to SN (the same as measGapConfig, gapPurpose, measGapConfigFR2 etc), then there is no RAN3 specification impact foreseen. Typically, 
In TS 38.423, the M-NG-RAN node to S-NG-RAN node Container IE (i.e. CG-ConfigInfo) is already included in the S-NODE ADDITION REQUEST message
In TS 38.473, the CG-ConfigInfo IE is already included in the CU to DU RRC Information in the UE CONTEXT SETUP REQUEST message. 


	Nokia
	No
	Similar view as Huawei.

Firstly, the discussion in RAN2 should conclude prior to introducing any changes in F1. 

	CATT
	No
	We agree that in case of NR-DC,DU of S-NG-RAN node should be aware of the no gap configraution.However,as indicate by Huawei,this information is already included in CG-ConfigInfo IE and no need to introduce duplicated information in F1

	ZTE
	No
	Share the view with Huawei, Nokia and CATT, the support of DC case should be decided by RAN2, if RAN2 agrees to support it, our RAN3 could update the F1 specification accordingly.

	Samsung
	No
	Same view with Huawei. 

	Ericsson
	
	Can companies indicate where in CG-ConfigInfo is the interFrequencyConfig-NoGap I included?


Moderator’s summary:
Add the interFrequencyConfig-NoGap IE in the DU to CU RRC Information

No consensus on adding the interFrequencyConfig-NoGap IE in the CU to DU RRC Information

Issue 4: LS to RAN2 on signalling of the interFrequencyConfig-NoGap-r16 IE from MN to SN
In [8], it is proposed to send a LS to confirm the signalling of the interFrequencyConfig-NoGap-r16 over F1 as given in [6] and [9], and ask RAN2’s opinion on whether the interFrequencyConfig-NoGap-r16 should be signalled implicitly or explicitly over Xn.
Question 4: Do you agree to send the LS to RAN2 as given in [8]?
	Company
	Yes or No
	Comment

	Ericsson
	Yes but
	RAN3 could fix all problems by itself and agree to signal the interFrequencyConfig-NoGap IE over the Xn as an explicit IE. This alternative is valid and we can accept it.

RAN3 could also send an LS to RAN2, where it could state that the two F1AP CRs in [6] and [9] have been endorsed and where it could ask whether RAN2 has an opinion on how the interFrequencyConfig-NoGap IE should be signalled from MN to SN. We can also support this way forward. With the first approach RAN3 can close all corrections in one meeting, which is faster. With the second RAN2´s opinion is needed, which takes more time but that may lead to a better solution.

	Qualcomm
	Yes
	We are fine to define it as part of Xn-AP or Inter node RRC.

	Huawei
	Tends to No
	This can be contribution driven in RAN2. 

As commented above, RAN2 already discussed and was aware of the issue (see the proposal 5 where in R2-2111505)

	Nokia
	No
	No need for the LS. 

RAN2 is already aware of the issue and should proceed there contribution driven. RAN3 can handle required (if any) based on RAN2 progress on this matter later on.

	CATT
	
	If it could help make progress on this topic,we are fine

	ZTE
	No strong view
	Just for clarification, as explained by Huawei, it seems that RAN2 has already discussed this issue without final conclusion.

	Samsung
	Yes
	Prefer Yes, and no strong view.

	Ericsson
	
	RAN2 has never discussed the proposals addressing MN to SN signalling of the interFrequencyConfig-NoGap configuration, RAN2 had the proposal on the table but there was no time to discuss. If RAN3 wants to fix this issue then an LS to RAN2 should be sent and the full issue for SA and DC should be solved. Fixing only half of the issue is not acceptable.


Moderator’s summary:
No consensus on LS to RAN2 on signalling of the interFrequencyConfig-NoGap-r16 IE from MN to SN.
Issue 5: Transfer of UL-GapFR2-Config from DU to CU
In TS 38.331, the ul-GapFR2-Config-r17 IE is introduced in RRCReconfiguration message (as first agreed in R2-2204230), which is used to indicate the FR2 UL gap configuration to UE. 

UL-GapFR2-Config-r17 ::=      SEQUENCE {

    gapOffset-r17                 INTEGER (0..159),

    ugl-r17                       ENUMERATED {ms0dot125, ms0dot25, ms0dot5, ms1},

    ugrp-r17                      ENUMERATED {ms5, ms20, ms40, ms160},

    refFR2-ServCellAsyncCA-r17    ServCellIndex                                                      OPTIONAL -- Cond AsyncCA

}

In addition, in MR-DC case, as specified in TS 38.331 below, 

In EN-DC and NGEN-DC, the SN decides and configures the FR2 UL gap pattern. In NE-DC, the MN decides and configures the FR2 UL gap pattern. In NR-DC without FR2-FR2 band combination, the network entity which is configured with FR2 serving cell(s) decides and configures the FR2 UL gap pattern.
This is to support one objective in RAN4 lead WI in RP-213666: UL gaps for self-calibration and monitoring. The main use case of the UL gap is to let UE detect whether human body is close to the Tx antennas during UL gaps, thus avoiding any unnecessary P-MPR.   

In CU/DU split scenario, it should be the DU that decides the UL-GapFR2-Config as octet string, and signal to the CU. 
Question 5: Do you agree to add the ul-GapFR2-Config IE in the DU to CU RRC Information as given in [11]?

	Company
	Yes or No
	Comment

	Ericsson
	
	In general we are ok with this approach. One question that remain unsolved though is how would the UL gaps get removed?

	Qualcomm
	Yes
	

	Huawei
	Yes
	About Ericsson question, this seems a general question not just related to UL-GapFR2-Config. Currently most of IE type in the DU to CU RRC Information is OCTET STRING, we need to consider all cases, e.g., if the OCTET STRING carrying NULL can be regarded as released.   


	Nokia
	Yes
	

	CATT
	Yes
	

	ZTE
	Yes
	

	Samsung
	Yes
	


Moderator’s summary:

Add the ul-GapFR2-Config IE in the DU to CU RRC Information.
Conclusion, Recommendations [if needed]

If needed
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