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1. Introduction
In RAN2#121 meeting, companies discussed the ambiguity issue of refServCellIndicator field. 
	R2-2302272	Report of [AT121][003][R1516] Corrections on refServCellIndicator (ZTE)	ZTE Corporation
R2-2302273 	Corrections on refServCellIndicator	ZTE Corporation, Sanechips	CR	Rel-15	38.331	15.20.1	3877	1	F	NR_newRAT-Core
R2-2302274	Corrections on refServCellIndicator	ZTE Corporation, Sanechips	CR	Rel-16	38.331	16.11.0	3878	1	A	NR_newRAT-Core
R2-2302275 	Corrections on refServCellIndicator	ZTE Corporation, Sanechips	CR	Rel-17	38.331	17.3.0	3879	1	A	NR_newRAT-Core
-	Huawei think there are still issues with the proposal. The network always provides the other configuration. 
-	Ericsson think the need R is the important aspect
-	QC think we can cross check with procedure text. 
-	Samsung think indeed this is non-backwards compatible but was accepted during offline. 
CB later
-	ZTE reports that some companies want to postpone, 
· Postpone, companies to check


However, the discussion was postponed because of the concerns on the text procedure. In this contribution, we continue to discuss this issue and provide our views. 
2. Discussion
2.1. Gap reconfiguration when UE is in NE-DC or NR-DC
In the report[1] of offline[AT121][003], the following proposal is provided:
	Proposal 	RAN2 confirms the following behaviours can be supported since Rel-15. 
· Upon SN addition in NE-DC or NR-DC, network should always set the field refServCellIndicator, if the gap pattern is already configured;
· When UE in NE-DC or NR-DC is already configured with gap pattern together with refServCellIndicator, the network is allowed to update the refServCellIndicator, if needed; 
· Allow the network to release the field when releasing the SN and keeping the gap pattern unchanged.


The intention of second bullet to allow the network to reconfigure gap pattern without including refServCellIndicator when the UE is still configured with NE-DC or NR-DC (e.g. support delta configuration of refServCellIndicator). Strictly speaking, it is NBC according to current description of IE condition, but companies are willing to accept it since Rel-15.
During Friday CB session, company raised concern regarding the second bullet and think it conflicts with the text procedure in TS 38.331 (see below). 
	[bookmark: _Toc60776876][bookmark: _Toc124712738]5.5.2.9	Measurement gap configuration
The UE shall:
1>	if gapFR1 is set to setup:
2>	if an FR1 measurement gap configuration configured by gapFR1 is already setup, release the FR1 measurement gap configuration;
2>	setup the FR1 measurement gap configuration indicated by the gapFR1 in accordance with the received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following condition:
SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T = MGRP/10 as defined in TS 38.133 [14];
2>	apply the specified timing advance mgta to the gap occurrences calculated above (i.e. the UE starts the measurement mgta ms before the gap subframe occurrences);
1>	else if gapFR1 is set to release:
2>	release the FR1 measurement gap configuration configured by gapFR1;


According to above text procedure in TS 38.331, when reconfiguring the gap pattern, the UE will first release the gap configuration and then setup up a new one. thus it implies that any field within gapFR1 can’t support delta configuration. However, besides stopping the gap, it is unclear whether “releasing the gap configuration” also means clearing corresponding RRC parameters stored in UE’s memory. If the UE also clears RRC configuration of gapFR1 in its memory, it means that any field within gapFR1 (also for gapFR2, gapUE).
Observation 1	Based on text procedure, upon gap reconfiguration for gapFR1/gapFR2/gapUE, the UE first release gap configuration and then apply the new configuration. However, it is unclear whether the UE also deletes the stored RRC parameter when releasing old gap configuration.
However, we notice that the text procedures are defined differently for different scenarios:
For Rel-17 Pos gap, there is similar description that the UE will firstly release the gap configuration if already setup. 
	1>	for each PosGapConfig received in PosMeasGapPreConfigToAddModList:
2>	if a measurement gap configuration associated with the measPosPreConfigGapId indicated by the PosGapConfig is already setup:
3>	release the measurement gap configuration;
2>	setup measurement gap configuration indicated by the PosGapConfig in accordance with the received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following condition:
SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T = MGRP/10 as defined in TS 38.133 [14];
2>	apply the specified timing advance mgta to the gap occurrences calculated above (i.e. the UE starts the measurement mgta ms before the gap subframe occurrences);
2>	configure the measurement gap as indicated by gapType;


For Rel-17 concurrent gap, there is no “release” operation when updating a configured gap pattern. 
	1>	for each GapConfig received in gapToAddModList:
2>	setup measurement gap configuration indicated by the GapConfig in accordance with the received gapOffset, i.e., the first subframe of each gap occurs at an SFN and subframe meeting the following condition:
SFN mod T = FLOOR(gapOffset/10);
subframe = gapOffset mod 10;
with T = MGRP/10 as defined in TS 38.133 [14];
2>	apply the specified timing advance mgta to the gap occurrences calculated above (i.e. the UE starts the measurement mgta ms before the gap subframe occurrences);
2>	apply the measurement gap as per UE measurement gap, FR1 measurement gap, or FR2 measurement gap according to the gapType indicated by the GapConfig;
2>	associate the measurement gap with the measGapId indicated by the GapConfig;


Observation 2	In current spec, for different gap types, different UE behaviors are defined for gap reconfiguration.
Then back to ASN.1, the impacted IEs are “refServCellIndicator(-r17)” and “refFR2ServCellAsyncCA-r16 (-r17)”, because they are optional fields with “Need M” defined in GapConfig and GapConfig-r17, see below:
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
    ...
}
The conditions for these IEs are defined as below: 
	Conditional Presence
	Explanation

	AsyncCA
	This field is mandatory present when configuring FR2 gap pattern to UE in:
- (NG)EN-DC or NR SA with asynchronous CA involving FR2 carrier(s);
- NE-DC or NR-DC with asynchronous CA involving FR2 carrier(s), if the field refServCellIndicator is set to mcg-FR2.
In case the gap pattern to UE in NE-DC and NR-DC is already configured and the serving cell used for the gap calculation corresponds to a serving cell on FR2 frequency in MCG, then the field is optionally present, need M. Otherwise, it is absent, Need R.

	NEDCorNRDC
	This field is mandatory present when configuring gap pattern to UE in NE-DC or NR-DC. In case the gap pattern to UE in NE-DC and NR-DC is already configured, then the field is absent, need M. Otherwise, it is absent.


For GapConfig->refFR2ServCellAsyncCA-r16, based on the explanation of condition “AsyncCA”, delta configuration is support, but if the UE is supposed to clear the old RRC parameters upon gap reconfiguration, then this Need M is meaningless and may result in mismatch between the gNB and the UE, e.g. the network does not include the field and expects the UE to reuse previous value, but the UE deletes the field and considers the gap configuration is invalid. 
For GapConfig-r17->refFR2ServCellAsyncCA-r17, this problem does not exist because the UE does release the previous gap configuration based on current text procedure. 
Observation 3	For GapConfig->refFR2ServCellAsyncCA-r16, problem occurs if the network uses delta configuration but the UE indeed releases the previous RRC parameters upon gap reconfiguration.
Therefore, when discussing the ambiguity issue of refServCellIndicator, the refFR2ServCellAsyncCA field should also be taken into consideration. Based on the discussion, there are two options for clarifying the spec:
· Option 1: To support delta configuration (i.e. optional + Need M), based on the assumption that the UE does not release the previous RRC configuration upon gap reconfiguration; 
· Option 2: Do not support delta configuration (i.e. mandatory present for configuration/reconfiguration), based on the assumption that the UE may release the previous RRC configuration upon gap reconfiguration. 
For Option 1, it is more flexible, but we need to make sure it can be supported by all UEs/chipsets in the field (i.e. do not release the previous RRC configuration). The spec change of Option 1 is shown below:
	Conditional Presence
	Explanation

	AsyncCA
	This field is mandatory present when configuring FR2 gap pattern to UE in:
- (NG)EN-DC or NR SA with asynchronous CA involving FR2 carrier(s);
- NE-DC or NR-DC with asynchronous CA involving FR2 carrier(s), if the field refServCellIndicator is set to mcg-FR2.
In case the gap pattern to UE in NE-DC and NR-DC is already configured and the serving cell used for the gap calculation corresponds to a serving cell on FR2 frequency in MCG, then the field is optionally present, need M. Otherwise, it is absent, Need R.

	NEDCorNRDC
	This field is mandatory present when configuring gap pattern to UE in NE-DC or NR-DC. In case the gap pattern to UE in NE-DC and NR-DC is already configured, then the field is absentoptionally present, need M. Otherwise, it is absent.


For Option 2, it requires the network to always provide the fields when reconfiguring gap, but it can accommodate different UE implementations, if have. But from specification point of view, it is NBC change because the “Optional, Need M” description should be removed from Cond AsyncCA. The spec change of Option 2 is shown below:
	Conditional Presence
	Explanation

	AsyncCA
	This field is mandatory present when configuring and reconfiguring FR2 gap pattern to UE in:
- (NG)EN-DC or NR SA with asynchronous CA involving FR2 carrier(s);
- NE-DC or NR-DC with asynchronous CA involving FR2 carrier(s), if the field refServCellIndicator is set to mcg-FR2.
In case the gap pattern to UE in NE-DC and NR-DC is already configured and the serving cell used for the gap calculation corresponds to a serving cell on FR2 frequency in MCG, then the field is optionally present, need M. Otherwise, it is absent, Need R.

	NEDCorNRDC
	This field is mandatory present when configuring and reconfiguring gap pattern to UE in NE-DC or NR-DC. In case the gap pattern to UE in NE-DC and NR-DC is already configured, then the field is absent, need M. Otherwise, it is absent.


From network implementation point of view, both Option 1 and Option 2 are acceptable, but we hesitate to accept Option 2 if none of UEs in the field release the previous RRC configuration upon gap reconfiguration. (Option 2 can be considered as a compromise)
Proposal 1	To confirm the UE does not release previous RRC configuration upon gap reconfiguration. To support delta configuration for fields refServCellIndicator (w/wo suffix) and refFR2ServCellAsyncCA (with R16/17 suffix).
2.2. Gap reconfiguration when releasing the SN
Based on offline[AT121][003], for SN release case, the proposal is given in blue. 
	Proposal 	RAN2 confirms the following behaviours can be supported since Rel-15. 
· Upon SN addition in NE-DC or NR-DC, network should always set the field refServCellIndicator, if the gap pattern is already configured;
· When UE in NE-DC or NR-DC is already configured with gap pattern together with refServCellIndicator, the network is allowed to update the refServCellIndicator, if needed; 
· Allow the network to release the field when releasing the SN and keeping the gap pattern unchanged.


The proposal is to add “Need R” to condition NEDCorNRDC, similar to condition AsyncCA:
	Conditional Presence
	Explanation

	AsyncCA
	This field is mandatory present when configuring FR2 gap pattern to UE in:
- (NG)EN-DC or NR SA with asynchronous CA involving FR2 carrier(s);
- NE-DC or NR-DC with asynchronous CA involving FR2 carrier(s), if the field refServCellIndicator is set to mcg-FR2.
In case the gap pattern to UE in NE-DC and NR-DC is already configured and the serving cell used for the gap calculation corresponds to a serving cell on FR2 frequency in MCG, then the field is optionally present, need M. Otherwise, it is absent, Need R.

	NEDCorNRDC
	This field is mandatory present when configuring gap pattern to UE in NE-DC or NR-DC. In case the gap pattern to UE in NE-DC and NR-DC is already configured, then the field is absent, need M. Otherwise, it is absent, Need R.


Based on the discussion in RAN2#121, all companies support this change. During offline, some companies indicate that the UE will not apply the corresponding field when the SN is released, the UE can even autonomously remove the field upon SN release, so the network is not required to include gap pattern configuration in the SN release message. However, we are not sure this can be supported by all UEs. To avoid inter-operability issue, we suggest to keep the original proposal, e.g. expecting the network to explicitly reconfigure gap pattern and remove the field that is not applicable. 
Proposal 2	Add “Need R” to the explanation of Cond NEDCorNRDC, so the network can release refServCellIndicator(w/wo suffix) field when releasing the SN.
The Rel-15/16/17 CRs are provided in [2][3][4].
Proposal 3	Agree CRs in [2][3][4].
3. Conclusion
In this contribution, proposals and observations are:
Observation 1	Based on text procedure, upon gap reconfiguration for gapFR1/gapFR2/gapUE, the UE first release gap configuration and then apply the new configuration. However, it is unclear whether the UE also deletes the stored RRC parameter when releasing old gap configuration.
Observation 2	In current spec, for different gap types, different UE behaviors are defined for gap reconfiguration.
Observation 3	For GapConfig->refFR2ServCellAsyncCA-r16, problem occurs if the network uses delta configuration but the UE indeed releases the previous RRC parameters upon gap reconfiguration.
Proposal 1	To confirm the UE does not release previous RRC configuration upon gap reconfiguration. To support delta configuration for fields refServCellIndicator (w/wo suffix) and refFR2ServCellAsyncCA (with R16/17 suffix).
Proposal 2	Add “Need R” to the explanation of Cond NEDCorNRDC, so the network can release refServCellIndicator(w/wo suffix) field when releasing the SN.
Proposal 3	Agree CRs in [2][3][4].
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