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1 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, 08:00am UTC. 
2 For the Chairman’s Notes

<TBD>

3 Discussion - Second Round

<TBD>
4 Discussion - First Round

4.1 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.

	
	
	


Moderator’s summary:
<TBD>

4.2 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.

	
	
	


Moderator’s summary:
<TBD>

4.3 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

	
	
	


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.

	
	
	


4.4 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.

	
	
	


Moderator’s summary:
<TBD>

4.5 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?

	
	
	


Moderator’s summary:
<TBD>

5 Conclusion, Recommendations [if needed]

If needed
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