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1. Introduction 
This is the report of the following offline discussion on remaining SMTC and gap issues:
[AT119-e][102][NR-NTN] SMTC and gaps (Intel)
Initial scope: Discuss corrections related to remaining SMTC and gaps issues (from proposals in R2-2207068, R2-2207149, R2-2207243, R2-2207268, R2-2207269, R2-2207270, R2-2207271, R2-2208214, R2-2208466)
Initial intended outcome: Summary of the offline discussion with e.g.:
         List of proposals for agreement (if any)
         List of proposals that require online discussions
         List of proposals that should not be pursued (if any)
Initial deadline (for companies' feedback): Thursday 2022-08-18 0600 UTC
Initial deadline (for rapporteur's summary in R2-2208752): Thursday 2022-08-18 1000 UTC
	tdoc list:
R2-2207271 Discussion on RAN4 reply LS on measurement gaps Intel Corporation discussion Rel-17 NR_NTN _solutions-Core
=> move from 6.10.1.1
R2-2207268 Draft 331 CR for NR NTN measurement related UE capabilities Intel Corporation draftCR Rel-17 38.331 17.1.0 F NR_NTN _solutions-Core
R2-2207269 Draft 306 CR for NR NTN measurement related UE capabilities Intel Corporation draftCR Rel-17 38.306 17.1.0 F NR_NTN _solutions-Core
R2-2207270 Discussion on UE capability for 2 SMTC in parallel Intel Corporation discussion Rel-17 NR_NTN _solutions-Core
=> move from 6.10.3.2.3
[bookmark: _Hlk111583864]R2-2207149 Remaining issues on SMTCs and gaps Huawei , HiSilicon discussion Rel-17 NR_NTN _solutions-Core
R2-2208214 Correction to associate two concurrent measurement gaps to one frequency layer for NR NTN Nokia, Nokia Shanghai Bell CR Rel-18 38.331 17.1.03382 - F NR_NTN _solutions-Core
R2-2208466 Correction for measurement gap Xiaomi draftCR Rel-17 38.331 17.1.0 NR_NTN _solutions-Core

R2-2207243   Draft 331 CR for NR NTN SMTC   Samsung Research America     draftCR Rel-17           38.331  17.1.0   F          NR_NTN_solutions-Core
R2-2207068   Correction on NTN UE capabiltiy   OPPO  CR       Rel-17  38.306  17.1.0   0758     -           F          NR_NTN_solutions-Core



2. Discussion 
2.1 Spec impact of RAN4 reply LS on measurement gaps

For Rel-17 NR NTN, RAN2 received the reply LS [1] from RAN4 on measurement gap enhancements for NTN. The content of this LS is as below:
	1. Overall Description:
RAN4 thanks RAN2 for the LS sent in R2-2204114 asking about the feasibility for NR NTN when one frequency layer is associated to both concurrent measurement gaps with the same gap type.

[bookmark: _Hlk109998872][bookmark: _Hlk109996399]RAN4 reached consensus in this matter that one frequency layer can be associated to both concurrent measurement gaps with the same gap type. There is no need to define additional NTN UE capability for this association.

2. Actions:
To RAN2
ACTION: 	RAN4 kindly asks RAN2 to take the above answers into account.



There are two pieces of key information for RAN2 to consider:
1.	One frequency layer can be associated to both concurrent measurement gaps with the same gap type
2.	There is no need to define additional NTN UE capability for this association
Regarding how to capture “One frequency layer can be associated to both concurrent measurement gaps with the same gap type”, the following papers provides the corresponding CR or TP.
	R2-2207271 
	MeasObjectNR ::=                    SEQUENCE {
……
    [[
[bookmark: _Hlk110000080]    associatedMeasGapSSB-r17            MeasGapId-r17                                                   OPTIONAL,   -- Need R
    associatedMeasGapCSIRS-r17          MeasGapId-r17                                                   OPTIONAL,   -- Need R
    smtc4list-r17                       SSB-MTC4List-r17                                                OPTIONAL,    -- Need R
    measCyclePSCell-r17                 ENUMERATED {ms160, ms256, ms320, ms512, ms640, ms1024, ms1280, spare1}
                                                                                                        OPTIONAL,   -- Need R
    cellsToAddModListExt-v1710          CellsToAddModListExt-v1710                                      OPTIONAL    -- Need N
   ]],
	[[
    associatedMeasGapSSB2-NTN-r17       MeasGapId-r17                                                   OPTIONAL,   -- Need R
    associatedMeasGapCSIRS2-NTN-r17     MeasGapId-r17                                                   OPTIONAL    -- Need R
	]]
}


	R2-2207149 
	MeasObjectNR ::=                    SEQUENCE {
    ……
    [[
    associatedMeasGapSSB-r17            MeasGapId-r17                                                   OPTIONAL,   -- Need R
    associatedMeasGapCSIRS-r17          MeasGapId-r17                                                   OPTIONAL,   -- Need R
    smtc4list-r17                       SSB-MTC4List-r17                                                OPTIONAL,    -- Need R
    measCyclePSCell-r17                 ENUMERATED {ms160, ms256, ms320, ms512, ms640, ms1024, ms1280, spare1}
                                                                                                        OPTIONAL,   -- Need R
    cellsToAddModListExt-v1710          CellsToAddModListExt-v1710                                      OPTIONAL    -- Need N
   ]]
   [[
    associatedMeasGapSSB2-v17xy         MeasGapId-r17                                                   OPTIONAL,   -- Need R
    associatedMeasGapCSIRS2-v17xy       MeasGapId-r17                                                   OPTIONAL,   -- Need R
   ]]
}


	R2-2208214 
	MeasObjectNR ::=                    SEQUENCE {
    ……                               
    [[
    associatedMeasGapSSB-r17            MeasGapId-r17                                                   OPTIONAL,   -- Need R
    associatedMeasGapCSIRS-r17          MeasGapId-r17                                                   OPTIONAL,   -- Need R
    smtc4list-r17                       SSB-MTC4List-r17                                                OPTIONAL,    -- Need R
    measCyclePSCell-r17                 ENUMERATED {ms160, ms256, ms320, ms512, ms640, ms1024, ms1280, spare1}
                                                                                                        OPTIONAL,   -- Need R
    cellsToAddModListExt-v1710          CellsToAddModListExt-v1710                                      OPTIONAL    -- Need N
   ]],
[[
    associatedMeasGapSSB2-r17            MeasGapId-r17                                                   OPTIONAL,  -- Cond NTN
]]

}


	R2-2208466 
	MeasObjectNR ::=                    SEQUENCE {
    ……
    [[
    associatedMeasGapSSB-r17            MeasGapId-r17                                                   OPTIONAL,   -- Need R
    associatedMeasGap2SSB-r17           MeasGapId-r17                                                   OPTIONAL,   -- Need R
    associatedMeasGapCSIRS-r17          MeasGapId-r17                                                   OPTIONAL,   -- Need R
    associatedMeasGap2CSIRS-r17         MeasGapId-r17                                                   OPTIONAL,   -- Need R
    smtc4list-r17                       SSB-MTC4List-r17                                                OPTIONAL,    -- Need R
    measCyclePSCell-r17                 ENUMERATED {ms160, ms256, ms320, ms512, ms640, ms1024, ms1280, spare1}
                                                                                                        OPTIONAL,   -- Need R
    cellsToAddModListExt-v1710          CellsToAddModListExt-v1710                                      OPTIONAL    -- Need N
   ]]
}




Based on companies’ papers, companies are aligned to capture the second measurement gap ID within IE Measobject NR in RRC spec. The difference is in CR detail. Since different reference signals within the same MeasObjectNR mean different measurement frequency layers, we need separate fields for SSB measurement and CSI-RS measurement.

Question 1: whether the following proposal is agreeable:
Proposal: RAN2 to capture in TS 38.331 RAN4 agreement that one frequency layer and two concurrent measurement gaps with the same gap type can be associated, i.e., associatedMeasGapSSB2 and associatedMeasGapCSIRS2 within IE MeasObjectNR.
	Company
	Y or N
	Additional comments

	Huawei, HiSilicon
	Y
	

	MediaTek
	Y
	

	Lenovo
	Y
	

	OPPO
	Y
	

	Ericsson
	Y
	

	Samsung
	Y
	

	Nokia
	Y
	

	Qualcomm
	Y
	

	China Telecom
	Y
	

	Google
	Y
	

	ZTE
	Y
	

	Xiaomi
	Y
	

	Apple
	Y
	

	Turkcell
	Y
	

	
	
	

	
	
	

	
	
	



Summary:
All participant companies agree to this proposal to address RAN4 reply LS on measurement gap.
Proposal 1: RAN2 to capture in TS 38.331 RAN4 agreement that one frequency layer and two concurrent measurement gaps with the same gap type can be associated, i.e., associatedMeasGapSSB2 and associatedMeasGapCSIRS2 within IE MeasObjectNR.

Regarding the UE capability, RAN4 indicates that “There is no need to define additional NTN UE capability for this association”. The following paper suggests to capture the support of this association as “if a UE supports both NTN features and concurrent gap features, it also supports the association between one frequency layer and two concurrent measurement gaps with the same gap type.” The TP is as below:
	R2-2207271 
	nonTerrestrialNetwork-r17
Indicates whether the UE supports NR NTN access. If the UE indicates this capability the UE shall support the following NTN essential features, i.e., timer extension in MAC/RLC/PDCP layers and RACH adaptation to handle long RTT, acquiring NTN specific SIB and more than one TAC per PLMN broadcast in one cell. A UE shall support two concurrent measurement gaps for one measurement object if the UE supports both concurrentMeasGap-r17 and nonTerrestrialNetwork-r17.

	R2-2207271 
	concurrentMeasGap-r17
Indicates whether the UE supports the concurrent measurements gaps as specified in TS 38.133 [5]. The capability signalling comprises the following parameters:
-	concurrentPerUE-OnlyMeasGap-r17 indicates whether the UE supports more than 1 per-UE measurement gap (i.e. gap combination configuration id = 2 as specified in TS38.133 [5]), or
-	concurrentPerUE-PerFRCombMeasGap-r17 indicates whether the UE supports all concurrent gap combination configurations  as specified in TS 38.133 [5] including support of more than 1 per-UE measurement gap configurations. For UE capable of Rel-15 per-FR gap (independentGapConfig), this field indicates whether the UE supports more than 1 per-FR gap measurement gap configurations in an FR, or simultaneous 1 per UE measurement gap plus 1 per-FR measurement gap configurations in an FR, or more than 1 per-UE measurement gap configurations.
A UE shall support two concurrent measurement gaps for one measurement object if the UE supports both concurrentMeasGap-r17 and nonTerrestrialNetwork-r17.



Question 2: whether the following proposal is agreeable:
Proposal: if a UE supports both NTN features and concurrent gap features, it also supports the association between one frequency layer and two concurrent measurement gaps with the same gap type. 
	Company
	Y or N
	Additional comments

	Huawei, HiSilicon
	N
	NTN features should not be mixed with MGE features, as RAN4 will not define the requirements for joint configuration of NTN and MGE in R17.

RAN4 has already introduced a feature for NTN multiple gaps (25-3 in RAN4 feature list):

	25.
NR_NTN_solutions
	25-3
	Parallel measurements with multiple measurement gaps
	
Support of 2 measurement gaps



In our understanding, “There is no need to define additional NTN UE capability for this association” in the RAN4 LS means that, if the UE supports 25-3, it will support 2 gaps associated with one frequency layer. No additional spec impact is needed.



	MediaTek
	N
	Agree with Huawei

	Lenovo
	N
	RAN4 indicates that “There is no need to define additional NTN UE capability for this association”, which means that feature for NTN multiple gaps (25-3) is sufficient.

	OPPO
	N
	Agree with Huawei

	Ericsson
	N
	Agree with HW

	Samsung
	N
	Agree with HW’s interpretation

	Nokia
	Y
	We do not understand the reasoning brought in the preceding comments on why such additional sentence as proposed in 7271 is not OK? RAN4 suggested there is no need to have a ‘separate capability’, but fine to clarify what is supported if the UE supports NTN and MG. 

	Qualcomm
	Y with comment
	Ok to have this clarification somewhere. 
NO in concurrentMeasGap-r17
OK in 
nonTerrestrialNetwork-r17
Indicates whether the UE supports NR NTN access. If the UE indicates this capability the UE shall support the following NTN essential features, i.e., timer extension in MAC/RLC/PDCP layers and RACH adaptation to handle long RTT, acquiring NTN specific SIB and more than one TAC per PLMN broadcast in one cell. A UE shall also support concurrent measurement gaps with two different measurement IDs for the same measurement object if the UE supports both concurrentMeasGap-r17 and nonTerrestrialNetwork-r17.

	Google
	Y
	We are okay to have clarification text to make it clear. Qualcomm’s suggestion looks fine to us. 

	ZTE
	N
	Agree with HW

	Xiaomi
	N
	Agree with HW

	Apple
	Comments
	WE prefer to make the clarification under the capability of parallelMeasurementGap-r17 (i.e. RAN4 feature 25-3).


	Turkcell
	N
	Agree with Huawei

	
	
	

	
	
	

	
	
	

	
	
	



[bookmark: _Hlk111728661]Summary:
Most companies think when a UE supports the 25-3 UE capability in RAN4 feature list, it also supports 2 gaps associated with one frequency layer. And other companies think it’s still good to make it clear what is supported if the UE supports NTN and MG.
The current field description of R4 25-3 is as below in R2-220726:
	parallelMeasurementGap-r17
Indicates whether the UE supports 2 parallel measurement gaps for NTN RRM measurements. If a UE does not include this field but includes nonTerrestrialNetwork-r17If the capability is not reported, the UE supports 1 measurement gap for NTN RRM measurements.
	UE
	No
	FDD only
	FR1 only




So, it only indicates whether the UE supports 2 parallel measurement gaps for NTN RRM measurements, but it’s not clear whether this association to one frequency layer can be supported. So, the following proposals are made according to companies’ views.
Proposal 2: RAN2 to confirm if a UE supports 25-3 in RAN4 feaure list (i.e., parallelMeasurementGap-r17), it also supports the association between one frequency layer and two measurement gaps with the same gap type.
Proposal 3: if P2 is agreed, RAN2 to further discuss whether further clarification in TS 38.306 is needed, e.g., 
	parallelMeasurementGap-r17
Indicates whether the UE supports 2 parallel measurement gaps for NTN RRM measurements. If a UE does not include this field but includes nonTerrestrialNetwork-r17, the UE supports 1 measurement gap for NTN RRM measurements. If this parameter is indicated, a UE shall also support that two parallel measurement gaps with the same gap type can be associated to one frequency layer.
	UE
	No
	FDD only
	FR1 only





2.2 UE capability for 2 SMTC in parallel 

In RAN2 118e meeting, the following agreement was made.  
The SMTC enhancements (event-triggered assistance information reporting, 2 SMTC in parallel) are optional for GSO capable UE.
The corresponding UE capability indication is not specified yet, and R2-2207243 proposes to define a UE capability for this feature as below.
	R2-2207243
	ntn-SMTC-GSO                            ENUMERATED {supported}                  OPTIONAL



But as explained in R2-2207270, there is a discrepancy for GSO capable UE. In the latest RAN4 feature list [2], NTN “UE is mandatory to support 2 and can optionally support 4 if the feature is supported” as below. In RAN4 feature list, there is no differentiation between GSO and NGSO UEs, i.e., for both of them, it is mandatory to support 2 SMTCs in parallel.
	Index
	Feature group
	Components

	Note

	25-1
	Parallel measurements on multiple SMTC-s for a single frequency carrier
	
Support of measurements on target cells belonging to 4 SMTC-s on a single frequency carrier
	
UE is mandatory to support 2 and can optionally support 4 if the feature is supported



RAN2 needs to discuss how to handle this discrepancy, i.e., to go with RAN4 feature list or go with RAN2 agreements. For example:
[bookmark: _Hlk111581636]Option 1) RAN2 agreement is updated to align with RAN4 agreement  
For this option 1), the TP for 25-1 of RAN4 feature list would be as below. In this case “2 SMTC-s on a single frequency carrier” is mandatory for both GSO capable UE and NGSO capable UE.
	[bookmark: _Hlk110006789]parallelSMTC-r17
Indicates whether the UE supports NTN RRM measurements on target cells belonging to 4 SMTC-s on a single frequency carrier. If a UE does not include this field but includes nonTerrestrialNetwork-r17, the UE supports NTN RRM measurements on target cells belonging to 2 SMTC-s on a single frequency carrier.



Option 2) RAN2 agreement is kept (and RAN4 is informed to update their specification)
For this option 2), we need to define a separate UE capability for the support of NTN RRM measurements on target cells belonging to 2 SMTC-s on a single frequency carrier and to 4 SMTC-s on a single frequency carrier. In addition, for the 2 SMTC-s on a single frequency carrier, it is defined that it is mandatory to report for NGSO capable UE (and optional for GSO capable UE). The corresponding TPs for the new UE capabilities for both 4 SMTC-s and 2 SMTC-s is as shown below as an example:
	parallelFourSMTC-r17
Indicates whether the UE supports NTN RRM measurements on target cells belonging to 4 SMTC-s on a single frequency carrier. 



	parallelTwoSMTC-r17
Indicates whether the UE supports NTN RRM measurements on target cells belonging to 2 SMTC-s on a single frequency carrier. It is mandatory to report for UE which supports the NTN features in NGSO scenario.



Question 3: regarding the UE capability for 2 SMTC in parallel, which option can be agreeable:
Option 1: RAN2 agreement is updated to align with RAN4 agreement, i.e., “2 SMTC-s on a single frequency carrier” is mandatory for both GSO capable UE and NGSO capable UE.
Option 2: RAN2 agreement is kept and RAN4 is informed to update their specification, i.e., it’s mandatory for NGSO capable UE but optional for GSO capable UE to support “2 SMTC-s on a single frequency carrier”.  
	Company
	which option is agreeable?
	Additional comments

	Huawei, HiSilicon
	No strong view
	Both options are ok for us.
The reason for not mandating the support of multiple SMTCs for GSO is that, GSO satellites are stationery, and will not cause the SMTC offset to change. But if GSO-NGSO mobility is considered, UEs will need to measure NGSO neighbours even if it is served by a GSO. In this sense, it is also reasonable for the UE to support multiple SMTCs.

	MediaTek
	No strong view
	

	Lenovo
	both acceptable
	We slightly prefer Option 1 as there is no restriction of GSO-NGSO mobility for now.

	OPPO
	Option 2
	

	Ericsson
	Option 1
	This is more straightforward and has less impact in the sense that it does not impact RAN4.

	Nokia
	Option 1
	We have a slight preference towards Option 1 as it does not introduce further UE capability differentiation.

	Qualcomm
	Option 1
	Option 1 is simple.

	China Telecom
	Option1
	

	Google
	Option 1
	Slightly prefer option 1. 

	ZTE
	Option 1
	

	Xiaomi
	Option 1
	

	Apple
	Option 1
	

	Turkcell
	Option 1
	

	
	
	

	
	
	

	
	
	

	
	
	



Summary:
Most companies agree that option 1 is more straightforward, and we could go with option 1. Since the following UE capability has been captured in the latest mega CR R2-2207276 as below, there is no need to make additional change.
	parallelSMTC-r17
Indicates whether the UE supports NTN RRM measurements on target cells belonging to 4 SMTC-s on a single frequency carrier. If a UE does not include this field but includes nonTerrestrialNetwork-r17, the UE supports NTN RRM measurements on target cells belonging to 2 SMTC-s on a single frequency carrier.
	UE
	No
	FDD only

	FR1 only




Proposal 4: RAN2 agreement is updated to align with RAN4 agreement, i.e., “2 SMTC-s on a single frequency carrier” is mandatory for both GSO capable UE and NGSO capable UE. No additional spec change is needed as it has been captured in the latest mega UE capability CR R2-2207276.

[bookmark: _Hlk111583149]2.3 UE capability for service link propagation delay difference report

To capture the UE capability for service link propagation delay difference report, the corresponding CR or TP are provided by papers as below:
	R2-2207268
	MeasAndMobParametersCommon ::=          SEQUENCE {
……
[[
serviceLinkPropDelayDiffReporting-r17	ENUMERATED {supported}                  OPTIONAL
]]
}



	[bookmark: _Hlk111582759]R2-2207269
	[image: ]

	R2-2207068
	[image: ]



The difference between them is in the 38.306 wording aspect. Since in RAN2#117 RAN2 agreed that “The SMTC enhancements (event-triggered assistance information reporting, 2 SMTC in parallel) are essential for NGSO capable UEs”, it seems R2-2207269 can be adopted as the baseline for final CR.
[bookmark: _Hlk111729866]Question 4: whether the draft CR R2-2207268 and R2-2207269 can be adopted as baseline for specifying the UE capability for service link propagation delay difference report:
	Company
	Y or N
	Additional comments

	Huawei, HiSilicon
	Y
	

	MediaTek
	Y
	

	Lenovo
	Y
	

	OPPO
	N
	In RAN2#118e, it is agreed to be an optional feature.
Agreements:
1. RAN2 adopts the following solution, as an optional feature, for assisting the NW in adjusting SMTCs in CONNECTED mode: service link propagation delay difference between the serving and each configured neighbour NTN cell is reported via UE Assistance Information. The reporting occurs when the propagation delay difference between the serving and any configured neighbour NTN cell becomes by offset smaller/larger than the value reported previously. Further Stage-3 details to be discussed based on what provided by OPPO to Q7.1 in R2-2206505.


	Ericsson
	Y
	

	Samsung
	See comment
	There seems a contradiction in RAN2 agreements: in RAN2#117 RAN2 agreed that “The SMTC enhancements (event-triggered assistance information reporting, 2 SMTC in parallel) are essential for NGSO capable UEs”; in RAN2#118 RAN2 agreed service link propagation delay difference report is an optional feature. We prefer to stick with the former agreement that it’s an essential feature.

	Nokia
	Y
	

	Qualcomm
	Y
	

	China Telecom
	Y
	

	Google
	Y
	

	ZTE
	Y
	

	Xiaomi
	Y
	

	Apple
	Y
	

	Turkcell
	Y
	

	
	
	

	
	
	

	
	
	



Summary:
Most companies agree to follow the agreements made in RAN2#117 in which “The SMTC enhancements (event-triggered assistance information reporting, 2 SMTC in parallel) are essential for NGSO capable UEs”. So, the draft CR R2-2207268 and R2-2207269 can be adopted as baseline for specifying the UE capability for service link propagation delay difference report.
Proposal 5: the draft CR R2-2207268 and R2-2207269 can be adopted as baseline for specifying the UE capability for service link propagation delay difference report.

2.4 Corrections on NTN SMTC enhancements

As spotted by R2-2207149 and R2-2207243, “In IE SSB-MTC4, pci-List and offset are specified, and the periodicity and duration parameters have to be derived from smtc1 configuration”, and current description in clause 5.5.2.10 of 38.331 is not aligned with this design. So, the following changes are proposed:
	R2-2207149
	If smtc4list is present, for cells indicated in the pci-List parameter in each SSB-MTC4 element of the list in the same MeasObjectNR, the UE shall setup an additional SS /PBCH block measurement timing configuration (SMTC) in accordance with the received received periodicity and duration parameter in the smtc4 smtc1 configuration and use the Offset (derived from parameter periodicityAndOffset) and duration parameter from each SSB-MTC4the smtc1 configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell meeting the above condition.

	R2-2207243
	If smtc4list is present, for cells indicated in the pci-List parameter in each SSB-MTC4 element of the list in the same MeasObjectNR, the UE shall setup an additional SS /PBCH block measurement timing configuration (SMTC) in accordance with the received received periodicityoffset parameter in the SSB-MTC4smtc4 configuration and use the periodicityOffset (derived from parameter periodicityAndOffset) and duration parameter from the smtc1 configuration. The first subframe of each SMTC occasion occurs at an SFN and subframe of the NR SpCell meeting the above condition.



[bookmark: _Hlk111584811]The intention of these two papers is the same, but with different CR wordings. Considering the offset-r17 in IE SSB-MTC4 is provided directly, i.e., NOT “derived from parameter periodicityAndOffset”, R2-2207243 seems more accurate. And since the change is for wording correction, the agreed change can be merged to NR NTN RRC Rapporteur correction CR.
[bookmark: _Hlk111730843]Question 5: whether the spec change on smtc4list related description in clause 5.5.2.10 of 38.331 in  CR R2-2207243 can be agreed, and merged into NR NTN RRC Rapporteur correction CR?
	Company
	Y or N
	Additional comments

	Huawei, HiSilicon
	Y
	

	MediaTek
	Y
	

	Lenovo
	Y
	

	OPPO
	Y
	

	Ericsson
	Y, but
	This is already in the rapporteur CR

	Samsung
	Y
	

	Nokia
	Y
	

	Qualcomm
	Y
	Yes it is already in rapporteur CR. We should try to include such editorial correction in Rapporteur CR.

	China Telecom
	Y
	

	Google
	Y
	

	ZTE
	Y, but
	Already included in the rapporteur CR, we could merge instead of agreeing two separate CRs.

	Xiaomi
	Y
	

	Apple
	Y
	

	Turkcell
	Y
	

	
	
	

	
	
	

	
	
	



Summary:
All participant companies agree that the spec change on smtc4list related description in clause 5.5.2.10 of 38.331 in  CR R2-2207243 can be agreed. Since it is already captured in the rapporteur CR, no additional spec change is needed.
Proposal 6: the spec change on smtc4list related description in clause 5.5.2.10 of 38.331 in CR R2-2207243 is merged to NR NTN RRC Rapporteur CR.

Regarding further clarification on SMTC related NW/UE behaviour, the following proposals are made in R2-2207149. Since no other papers have the similar proposals or focus on the same issue, these proposals could be discussed one by one.
	Proposal 1: For UEs in RRC_CONNECTED, the SMTC configured by the NW can be directly used by the UE, i.e., no need to add the PDD to the configured offset.
Proposal 2: For UEs in RRC_CONNECTED, to assist the NW adjust SMTC, clarify the intended UE behavior:
· Option 1: UE reports SFTD in an event-triggered manner, or the NW configures the UE to (re-)report SFTD once in a while. PDD reporting is not needed.
· Option 2: UE reports SFTD only once, and report PDD in an event-triggered manner subsequently.
Proposal 3: In SIB2/SIB4, the NW can broadcast at most 2 SMTCs per frequency.
Proposal 4: The SMTC in SIB2/4 is based on a common understanding, and RAN2 chooses from the following:
· Option 1: The broadcast SMTC assumes PDD = X ms. The PDD in Idle/Inactive includes both service link and feeder link. (applicable for intra-NTN)
· Option 2: The broadcast SMTC assumes the UE is located at the reference location. (applicable for intra-NTN)
· Option 3: UE ignores the offset of SMTC, and determines the SMTC offset by blind detection. (applicable for both intra-NTN and NTN-TN)
Proposal 5: The UE reports the calculated SMTC offset upon entering RRC_CONNCTED.



Question 6: whether P1 in R2-2207149 is agreeable?
Proposal 1: For UEs in RRC_CONNECTED, the SMTC configured by the NW can be directly used by the UE, i.e., no need to add the PDD to the configured offset.
	Company
	Y or N
	Additional comments

	Huawei, HiSilicon
	Y
	We think it’s useful to figure out which interpretation is correct:
· Understanding 1: The SMTC configured by the NW assumes PDD = 0. When using the SMTC, the actual offset equals to the configured offset plus the PDD.
· Understanding 2: The SMTC configured by the NW can be directly used by the UE. If the PDD changes later, the UE reports the new PDD, and NW adjusts accordingly.
The first understanding brings extra complexity at the UE side, as the SMTC involves multiple neighbor cells on the same frequency, and each of them has a different PDD. Understanding 2 is simpler, and can guarantee the NW and UE are aligned.


	MediaTek
	Y
	

	Lenovo
	Y with comments
	A pre-condition is that NW has received a reported PDD from the UE. As long as the NW has a reported PDD before the configuration, UE can assume that NW calculation is accurate and directly use the configuration. New PDD can be reported if there is further change.

	OPPO
	Y
	

	Ericsson
	Y
	The main argument in favour of this proposal is it (i.e. “understanding 2”) allows the UE and the serving gNB to be aligned with regards to the SMTC timing (i.e. the UE and the serving gNB have a common perception of the timing of the SMTC window), which facilitates accurate configuration of measurement gaps.

	Samsung
	Y
	NW configuration should already take into account reported PDD.

	Nokia
	Y
	Agree with Lenovo, if the UE has reported PDD, the NW configures SMTC appropriately and the UE does not have to execute further adjustments. 

	Qualcomm
	Y
	

	China Telecom
	Y
	Agree with Samsung

	Google
	Y
	

	ZTE
	Y
	

	Xiaomi
	Y
	

	Apple
	Y
	

	Turkcell
	Y
	

	
	
	

	
	
	

	
	
	



Summary:
All participant companies think P1 in R2-2207149 is agreeable.
Proposal 7: For UEs in RRC_CONNECTED, the SMTC configured by the NW can be directly used by the UE, i.e., no need to add the PDD (service link propagation delay difference) to the configured offset.

Question 7: regarding P2 in R2-2207149, which option is agreeable?
Proposal 2: For UEs in RRC_CONNECTED, to assist the NW adjust SMTC, clarify the intended UE behavior:
· Option 1: UE reports SFTD in an event-triggered manner, or the NW configures the UE to (re-)report SFTD once in a while. PDD reporting is not needed.
· [bookmark: _Hlk111732337]Option 2: UE reports SFTD only once, and report PDD in an event-triggered manner subsequently.
	Company
	which option is agreeable?
	Additional comments

	Huawei, HiSilicon
	Both are ok
	The intention is that, SFTD is essential for the NW to configured SMTC, but is has not been discussed in NTN.
Besides, the PDD agreed in the previous meeting refers to the timing difference between serving cell and neighbor cell, which is exactly the role of SFTD. Therefore, RAN2 should at least figure out the relationship between PDD and SFTD.
Below are some further clarifications:
To configure the SMTC for neighbor cell measurements correctly, the serving cell needs to obtain the following information:
1 The SSB transmission pattern of neighbor cell, which is included in the inter-node message MeasurementTimingConfiguration. However, the timing of the SSB configuration in MeasurementTimingConfiguration is based on the cell for which the message is included. So an additional information is also needed (as in ②).
2 The timing difference between serving cell and neighbor cell, i.e., SFTD. 
These information are enough for terrestrial network, but in NTN, there are some other considerations. Firstly, in terrestrial network, the SFTD is per cell. However, the NTN cell has a large coverage, and the SFTD value for each UE is various, so the SFTD measured and reported by one UE cannot be applicable to all UEs in the cell. Moreover, the satellite is moving continuously, causing the timing difference between the serving cell and neighbor cell to change.
Among the two options listed, Option 2 has fewer spec impact as PDD reporting is already captured in the spec, but Option 1 is actually simpler because the UE only needs to report SFTD, no need to report PDD.

[image: ]



	MediaTek
	No strong view
	

	Lenovo
	Option 2
	Reporting new PDD upon change is sufficient and has fewer spec impact.

	OPPO
	No
	We already have the propagation delay different reporting and the existing PDD reporting (using UAI) procedure already can solve the first-time reporting, i.e. reporting upon NW configuring the PDD reporting (in OtherConfig). No need for over-optimization.

	Ericsson
	Option 2
	The choice between reporting SFTD and PDD is not critical, but reporting PDD is slightly better, since the UE does not have to receive any signal to determine the PDD (it can calculate it based on the ephemeris of the two satellites and its own location), while SFTD requires the UE to receive and detect frames borders for the two cells.

	Samsung
	No, see comment
	For NTN, NW should reply on PDD report to adjust SMTC. SFTD has not been discussed in NTN. The intention and function between PDD and SFTD are the same, but they require different UE capabilities. SFTD is an optional feature and may require UE uses separate RF to detect neighbour cell SSB. PDD is essential for NGSO. 

	Nokia
	Option 2, if any
	We understand the purpose of PDD was similar to SFTD, but with specific applicability to NTN. Then we think periodic or event-triggered reporting of SFTD is not essential. 

	Qualcomm
	No
	We are not aware when did we discuss such SFTD. What we have now in place is PDD report, that should be enough.

	China Telecom
	Option 2
	Reporting either SFTD or PDD can work. We prefer Option2 for less spec impact.

	Google
	No
	PDD reporting is sufficient. We prefer NOT to further optimize it using SFTD. 

	ZTE
	No
	We do not think such clarification is needed. 
SFTD and PDD reporting are both supported in spec and it is up to NW to configure what to report for UE and NW can use the information reported from UE (SFTD or PDD) to adjust its configuration and there is no need to further clarify or over specify this.

	Xiaomi
	No
	[bookmark: _Hlk111732691]PDD reporting is sufficient.

	Apple
	No
	[bookmark: _Hlk111732283]Current PDD reporting is sufficient. 

	Turkcell
	Option 2
	

	
	
	

	
	
	

	
	
	



Summary:
The slight majority view is that the current PDD reporting is sufficient, and no further optimization is necessary. Several companies prefer option 2, i.e., UE reports SFTD only once, and report PDD in an event-triggered manner subsequently. Since there is no clear consensus, we could continue discussion on this point in PH2.
Proposal 8: For UEs in RRC_CONNECTED, to assist the NW adjust SMTC, which option can be agreeable:
-	Option 1: PDD reporting is sufficient, and no need to further optimize.
-	Option 2: UE reports SFTD only once, and report PDD in an event-triggered manner subsequently.

Question 8: whether P3 in R2-2207149 is agreeable?
[bookmark: _Hlk111733214]Proposal 3: In SIB2/SIB4, the NW can broadcast at most 2 SMTCs per frequency.
	Company
	Y or N
	Additional comments

	Huawei, HiSilicon
	Y
	

	MediaTek
	Y
	

	Lenovo
	Y
	

	OPPO
	Y
	

	Ericsson
	N
	There is no reason to restrict the network’s possibility to configure up to 4 SMTCs (of type SSB-MTC4) per carrier frequency, just as the network can configure up to 4 SMTCs (of type SSB-MTC4) in a measurement object (MeasObjectNR) for a UE in RRC_CONNECTED state. A UE that does not support 4 parallel SMTCs (e.g. supports only 2 parallel SMTCs) can employ implementation specific strategies to deal with the situation, e.g. time-sharing between two pairs of parallel SMTCs.

	Samsung
	N
	Up to NW configuration. As UE in idle/inactive autonomously adjust SMTC, UE can also just use the offset in smtc in SIB2/SIB4 as default value, and derive UE specific SMTC offsets for different neighbour cells. The number of SMTC offsets configured in SIB2/SIB4 does not matter.

	Nokia
	N
	Agree with Ericsson.

	Qualcomm
	Y
	

	Google
	N
	Agree with Ericsson.

	ZTE
	N
	Agree with Ericsson

	Xiaomi
	Y
	

	Apple
	Y
	

	Turkcell
	N
	Agree with Ericsson

	
	
	

	
	
	

	
	
	

	
	
	



Summary:
The slight majority view is to support this network restriction, meanwhile other companies point out it’s also possible to configure up to 4 SMTCs per carrier, so there is no need to have this restriction. Or current smtc in SIB2/4 is sufficient, “UE can also just use the offset in smtc in SIB2/SIB4 as default value, and derive UE specific SMTC offsets for different neighbour cells”. Since there is no clear consensus, we could continue discussion on this point in PH2.
Proposal 9: for the number of SMTC configured in SIB2/4, which option can be agreeable:
-	Option 1: the NW can broadcast at most 2 SMTCs per frequency.
-	Option 2: it’s also possible to configure up to 4 SMTCs per frequency.
-	Option 3: one SMTC is sufficient, as UE can just use the offset in smtc in SIB2/SIB4 as default value, and derive UE specific SMTC offsets for different neighbour cells.



Question 9: regarding P4 in R2-2207149, which option is agreeable?
[bookmark: _Hlk111734550]Proposal 4: The SMTC in SIB2/4 is based on a common understanding, and RAN2 chooses from the following:
· Option 1: The broadcast SMTC assumes PDD = X ms. The PDD in Idle/Inactive includes both service link and feeder link. (applicable for intra-NTN)
· Option 2: The broadcast SMTC assumes the UE is located at the reference location. (applicable for intra-NTN)
· Option 3: UE ignores the offset of SMTC, and determines the SMTC offset by blind detection. (applicable for both intra-NTN and NTN-TN)
	Company
	which option is agreeable?
	Additional comments

	Huawei, HiSilicon
	Slightly prefer Option 1
	The issue is that, UEs at different locations have different PDD, while the SMTC in SIB is a cell-specific information. So the NW and UE needs to have an aligned understanding of the SMTC.
The baseline should be the TN operation.
In TN, there is no PDD, so the broadcast SMTC assumes PDD = 0 ms. Similar assumption should be made in NTN.
Otherwise the NW does not know how to configure the SMTC.

	MediaTek
	Option 1
	

	Lenovo
	Option 1
	[bookmark: _Hlk111734746]For broadcast NW can assume PDD=0 or X (e.g. PDD at ref location).

	OPPO
	Option 1
	

	Ericsson
	Option 2 
	Or Option 3 if offset is not signalled. UE ignoring the offset is not preferred

	Samsung
	Option 1
	

	Nokia
	
	Agree with Huawei, that is why we have argued for a couple of meetings the UE in IDLE/Inactive should be allowed to perform individual, semi-autonomous shift of received, cell-specific SMTC.

	Qualcomm
	Option 2
	What is reasonable to do is the network provides the SMTC based on reference location. All the UEs then can estimate the relative distance from the reference location to adjust SMTC.

	China Telecom
	Option 2
	

	Google
	Option 2
	

	ZTE
	Option 2
	

	Xiaomi
	Option 1
	

	Apple
	Option 1
	

	Turkcell
	Option 2
	

	
	
	

	
	
	

	
	
	



Summary:
All participant companies agree to clarify the common understanding of the SMTC in SIB2/4. But there is no consensus on which option can be adopted.
Proposal 10: the broadcast SMTC in SIB2/4 assumes PDD = X ms. The exact value of X is FFS, e.g., PDD=0 or PDD at reference location.

[bookmark: _Hlk111734894]Question 10: whether P5 in R2-2207149 is agreeable?
Proposal 5: The UE reports the calculated SMTC offset upon entering RRC_CONNCTED.
	Company
	Y or N
	Additional comments

	Huawei, HiSilicon
	Y
	If not reported, the NW needs to configure the UE to report SFTD and then configure the SMTC to the UE for measurements.
Since the UE already has the estimated value, the SFTD reporting procedure can be omitted if the value is reported to the NW.

	MediaTek
	Y
	

	Lenovo
	
	UE can calculate and report PDD as assistance information after entering CONNECTED, and we think it would be sufficient.

	OPPO
	N
	

	Ericsson
	No strong view.
	Maybe somewhat useful, but, on the other hand not so much, since the UE subsequently anyway will follow another principle, i.e. with PDD reporting, to facilitate for the serving gNB to keep the SMTCs updated.

	Samsung
	N
	Current RRC specifies UE report PDD if it’s configured when entering connected mode, NW can adjust accordingly.

	Nokia
	
	No strong view, for simplicity it can report upon being configured to do so. 

	Qualcomm
	N
	

	China Telecom
	Y
	

	Google
	No strong view
	

	ZTE
	N
	UE report PDD upon configuration. 

	Xiaomi
	N
	

	Apple
	N
	

	Turkcell
	
	No strong view.

	
	
	

	
	
	

	
	
	



Summary:
Regarding this P5 in R2-2207149, companies point out this optimization is not really needed, as in current spec UE reports PDD when it’s configured or when the change of PDD is larger than an offset, so current mechanism is sufficient.
Proposal 11:  “The UE reports the calculated SMTC offset upon entering RRC_CONNCTED” is not pursued.
3. Conclusion
In this offline discussion, the following proposals are made according to companies’ views:
•         List of proposals for agreement 
Related to RRC spec:
Proposal 1: RAN2 to capture in TS 38.331 RAN4 agreement that one frequency layer and two concurrent measurement gaps with the same gap type can be associated, i.e., associatedMeasGapSSB2 and associatedMeasGapCSIRS2 within IE MeasObjectNR.
Proposal 6: the spec change on smtc4list related description in clause 5.5.2.10 of 38.331 in CR R2-2207243 is merged to NR NTN RRC Rapporteur CR.
Proposal 7: For UEs in RRC_CONNECTED, the SMTC configured by the NW can be directly used by the UE, i.e., no need to add the PDD (service link propagation delay difference) to the configured offset.

Related to UE capability:
Proposal 2: RAN2 to confirm if a UE supports 25-3 in RAN4 feaure list (i.e., parallelMeasurementGap-r17), it also supports the association between one frequency layer and two measurement gaps with the same gap type.
Proposal 4: RAN2 agreement is updated to align with RAN4 agreement, i.e., “2 SMTC-s on a single frequency carrier” is mandatory for both GSO capable UE and NGSO capable UE. No additional spec change is needed as it has been captured in the latest mega UE capability CR R2-2207276.
Proposal 5: the draft CR R2-2207268 and R2-2207269 can be adopted as baseline for specifying the UE capability for service link propagation delay difference report.

•         List of proposals that require online discussions
Proposal 3: if P2 is agreed, RAN2 to further discuss whether further clarification in TS 38.306 is needed, e.g., 
	parallelMeasurementGap-r17
Indicates whether the UE supports 2 parallel measurement gaps for NTN RRM measurements. If a UE does not include this field but includes nonTerrestrialNetwork-r17, the UE supports 1 measurement gap for NTN RRM measurements. If this parameter is indicated, a UE shall also support that two parallel measurement gaps with the same gap type can be associated to one frequency layer.
	UE
	No
	FDD only
	FR1 only




Proposal 8: For UEs in RRC_CONNECTED, to assist the NW adjust SMTC, which option can be agreeable:
-	Option 1: PDD reporting is sufficient, and no need to further optimize.
-	Option 2: UE reports SFTD only once, and report PDD in an event-triggered manner subsequently.
Proposal 9: for the number of SMTC configured in SIB2/4, which option can be agreeable:
-	Option 1: the NW can broadcast at most 2 SMTCs per frequency.
-	Option 2: it’s also possible to configure up to 4 SMTCs per frequency.
-	Option 3: one SMTC is sufficient, as UE can just use the offset in smtc in SIB2/SIB4 as default value, and derive UE specific SMTC offsets for different neighbour cells.
Proposal 10: the broadcast SMTC in SIB2/4 assumes PDD = X ms. The exact value of X is FFS, e.g., PDD=0 or PDD at reference location.
Proposal 11:  “The UE reports the calculated SMTC offset upon entering RRC_CONNCTED” is not pursued.
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Indicates whether the UE supports the reporting of service link propagation delay
difference between serving cell and neighbour cell(s). A UE supporting this feature

shall also indicate the support of nonTerrestrialNetwork-r17. It is mandatory to
report for UE which supports the NTN features in NGSO scenario.
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Indicates whether the UE supports reporting service link propagation delay
difference between serving cell and neighbour cell(s) in NTN.
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