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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this paper we provide our view on certain open issues within Rel-17 maintainenc RRM requirements.
From RAN4 #108 meeting 
Rel-17 WF on LTE_NR_DC_ enh2 maintenance in  [1]
Rel-17 WF on GNSS-related and timing requirements for NR NTN, Xiaomi [4]
Rel-17 WF on NTN RAN task, MediaTek inc [5]
Rel-17 WF on further enhancements on measurement gaps and measurements without gaps [6]
Discussion
2.1 SCG activation LTE_NR_DC_enh2
The main agreement reached from RAN4 108 meeting is that in regarding SCG activation/deactivation side condition of known/unknown and UE procedure in RACH based or RACH-less activation is to levage the R17 mainenance conclusion.
The remaining issue mainly left in 2 areas
	1) Known and unknown conditions for the deactivated PSCell.
2) Tsearch delay for known and unknown PSCell being activated.



Firstly we would like to clarify the main issue regarding the UE behavior when choosing the RACH based or RACH-less activation for NR-DC.
· For example, when the L3 measurement report can not be reported due to the measurement cycle is relatively long to the 5s known condition time.
· For example, the time alignment timer is still running however the SNR value is releatively low for RAHC-less activation.
There are several rounds of debate what Tsearch value should be and whether there should be a requirement when target cell become unknown for RACH-less activation from Rel-17 to Rel-18. 
The current test case specifically stated that when testing RACH-less activation, the UE must configure with bfd-and-RLM with value true, PSCell and TCI state are known and it must be the 2nd time activation.
However the known condition especially the SSB SNR related side condition is not being tested or reflected, as there will not be very rapid radio environment change which can not reflect whether the SSB remain detectable in the test environment. 
What we would like to see is a requirement defined and the UE behavior can be guaranteed, especially under the situation that L3 measurement being reported has no logic relation to whether UE needs extra time to search for SSB for the target cell.
One option is to change the known/unknown condition for target PScell, as this L3 measurement report and Time alignment has no logic relation hence shall not impact the Tsearch value at all.
[bookmark: _Toc148608146][bookmark: _Toc149835043]Proposal 1: Remove the 5 seconds time constraint for the known/unkown side conditions


Another option is to update the RACH-less SCG activation test case A.7.5.15 to verfy all UE behavior. 
Currently the test case is defined in the way that the target PScell is not configured to do any measurement report, and the measurement cycle is not configured even though during the development of this feature a configurable measurement cycle is being introduced during deactivated states. The 2nd time activation will only be 1s after deactivation.  
To guarantee the UE behavior as what the RAN2 procedure defines and configures
Here we list certain thoughts on what can be updated for the test case A.7.5.15
· After T2 deactivation, the deactivated measCyclePscell shall be configured to guarantee the measurement as well as the detectability of the target cell SSB.
· The 2nd activation command shall be 5 seconds after deactivation to mimic the RAN4 known condition
· Both event triggered measurement report & periodical L3 measurement report shall be configured.
· For periodical L3 report, the current observation of SR mechnisum can be reused and guarantee the time shall be within requirements specified in Clause 8.17.2
· For event triggered measurement report, 2 scenario can be evaluated as pass the performance test
· UE transimitt SR within requirement 
· UE transimitte preamble in PRACH within RACH based activation requirement specified in clause 8.17.2
[bookmark: _Toc148608147][bookmark: _Toc149835044]Proposal 2: Update the current FR1-FR2 NR-DC SCG activation test case A.7.5.15 to garantee the UE performance.

2.2 Tmargin for NR UE Transmit Timing Test:
In RAN4 #108 meeting the additional margin for Te tests were discussed and a margin of 2 Ts was agreed in approved CRs [2,3]. In this contribution we estimate the uncertainty.
The existing test for NR terrestrial configurations have no extra , for example A.4.4.1.1, NR UE Transmit Timing Test for FR1:
	2.2.1.1.1 …

A.4.4.1.1.2	Test requirements
The test sequence shall be carried out in RRC_CONNECTED for every test case.
Following will be the test sequence for this test
1)	Set up E-UTRA PCell according to parameters given in Table A.3.7.2.1-1 and setup NR PSCell according to parameters given in Table A.4.4.1.1.1-1.
2)	After connection set up with the cell, the test equipment will verify that the timing of the NR cell is within (NTA + NTA_offset)×Tc ± Te of the first detected path of DL SSB.
a.	The NTA offset value (in Tc units) is 25600 
b.	The Te values depend on the DL and UL SCS for which the test is being run and are given in Table 7.1.2-1
3)	The test system shall adjust the timing of the DL path by values given in Table A.4.4.1.1.2-1
Table A.4.4.1.1.2-1: Adjustment Value for DL Timing
	SCS of SSB signals (kHz)
	Adjustment Value

	
	Test1
	Test2

	15
	+64*64Tc
	+32*64Tc

	30
	+32*64Tc
	+16*64Tc



4)	The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in Clause 7.1.2 Table 7.1.2.1-1 until the UE transmit timing offset is within (NTA + NTA_offset) ×Tc ± Te respective to the first detected path (in time) of DL SSB. Skip this step for test 2 with DRX configured.
5)	The test system shall verify that the UE transmit timing offset stays within (NTA + NTA_offset) ×Tc ± Te of the first detected path of DL SSB. For Test 2 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.

…



Observation 1: The existing UE Transmit Timing Test test for NR have no extra ±Tmargin.
In RAN4 #101 it was agreed to use the following equation [4], where 50 meters for UE positioning accuracy and 30 meters of satellite position accuracy was used:
	2.3 …
3.2 WF on UE initial transmit timing error requirements
· Issue 2-2-1: Timing error due to GNSS positioning accuracy (Te_GNSS).
· Agreement:
· Te_GNSS = 2* (GNSS positioning accuracy/c), where c = 3*108 m/s.
· Issue 2-2-2: Timing error due to serving-satellite position estimation error (Te_SAT).
· Agreement:
· Te_SAT = 2* (serving-satellite positioning estimation accuracy /c), where c = 3*108 m/s.
· Issue 2-2-5: Whether the equation of Te_NTN = Te + Te_GNSS + Te_SAT is captured in specification?
· Agreement:
· The equation of Te_NTN = Te + Te_GNSS + Te_SAT is not captured in TS38.133.
· Issue 2-2-6: Whether introduce the Te_NTN requirement for UL SCS = 60 KHz in Rel-17?
· Agreement:
· RAN4 is not to define Te_NTN requirement for UL SCS = 60 KHz in Rel-17.
· Issue 2-2-9: Requirement of UE initial transmit timing error (Te_NTN)
· Agreement:
	Frequency Range
	SCS of SSB signals (kHz)
	SCS of uplink signals (kHz)
	Te_NTN

	1
	15
	15
	[29]*64*Tc

	
	
	30
	24*64*Tc

	
	
	60
	N.A

	
	30
	15
	[24]*64*Tc

	
	
	30
	22*64*Tc

	
	
	60
	N.A

	NOTE:	Tc is the basic timing unit defined in TS 38.211



…



Observation 2: The existing 3GPP Te_NTN values include Timing error due to GNSS positioning accuracy of the UE and the satellite.
The procedure in 3GPP rel-17 and 18 looks like this, with  in yellow:
	…
2.3.1.1.1 A.14.3.1.1.2	Test requirements
The test sequence shall be carried out in RRC_CONNECTED for every test case.
Following will be the test sequence for this test
1)	Set up PCell according to parameters given in Table A.14.3.1.1.1-2.
[bookmark: _Hlk521604672]2)	After connection set up with the cell, the test equipment will verify that the timing of the NR cell is within   of the first detected path of DL SSB.
a.	The NTA_offset value (in Tc units) is 25600 
b.	The  value is derived from the higher-layer parameters TACommon, TACommonDrift, and TACommonDriftVariation.
c.	The  value is computed by the UE based on UE position and serving-satellite-ephemeris-related higher-layers parameters.
d.	The  values depend on the DL and UL SCS for which the test is being run and are given in Table 7.1C.2-1
e.	The  value (in Tc units) is 2*.
3)	If the NTN parameters are configured as GSO scenario, the test system shall adjust the timing of the DL path by values given in Table A.14.3.1.1.2-1. If the NTN parameters are configured as NGSO scenario, the test system shall adjust the timing of the DL path according to the serving-satellite-ephemeris-related higher-layers parameters.
Table A.14.3.1.1.2-1: Adjustment Value for DL Timing
	SCS of SSB signals (kHz)
	Adjustment Value

	
	Test1
	Test2

	15
	+64*64Tc
	+32*64Tc



4)	The test system shall verify that the adjustment step size and the adjustment rate shall be according to requirements specified in Clause 7.1C.2 Table 7.1C.2.1-1 until the UE transmit timing offset is within  respective to the first detected path (in time) of DL SSB. Skip this step for test 2 with DRX configured.
5)	The test system shall verify that the UE transmit timing offset stays within  of the first detected path of DL SSB. For Test 2 the UE transmit timing offset shall be verified for the first transmission in the DRX cycle immediately after DL timing adjustment.
…



In RAN4 #108bis it was agreed in R4-2316967, WF on NTN RAN task, MediaTek inc [5] we agreed the following:
	…
2.3.2 Issue 1-3: [NGSO][RRM] Range of Delay shift for RRM UL timing accuracy test cases
Agreement: confirmed online
· The range of the one-way delay from UE to satellite is within 2ms (lowest value for LEO orbit 600km) to 6.67ms (highest for LEO orbit 1200 km)
· Assuming that the absolute elevation angle is larger than 30 degree
· The range can be further limited, considering other factors like elevation angles and satellite height.
· The set of values is to be introduced by RAN4.  RAN5 to select from this set according to RAN4’s test case revision. 
· At least the worst-case value needs to be selected
· UE should derive the amount of time delay to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
· The same ephemeris info will be maintained during each single timing accuracy measurement of the TE
…
2.3.3 Issue 2-3: [GSO][RRM] Range of Delay shift for RRM UL timing accuracy test cases
Agreement
· The range of the one-way delay from UE to satellite is within 119.375ms to 128.79ms  
· Assuming that the absolute elevation angle is larger than 30 degree
· The range can be further limited, considering other factors like elevation angles and satellite height.
· The set of values is to be introduced by RAN4. RAN5 to select from this set according to RAN4’s test case revision. 
· At least the worst-case value needs to be selected
· UE should derive the amount of time delay to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
· The same ephemeris info will be maintained during each single timing accuracy measurement of the TE
…



The key agreements in [4] are: 
· UE should derive the amount of time delay to be pre-compensated based on the ephemeris info (SIB-19 or SIB-31) and UE location. 
· The same ephemeris info will be maintained during each single timing accuracy measurement of the TE
This means that the prediction will be based on the epoch time associate with ephemeris data, so in this case there is no prediction of delay in .

Observation 3: The prediction will be based on the epoch time associate with ephemeris data, so in this case there is no prediction of delay in .

Therefore based on the fact that is no prediction of delay and the fact that existing TN tests have no  we propose .
[bookmark: _Toc149835045]Proposal 3: For NTN UE Transmit Timing Test we have   = 0.

2.3 NCSG in NR_MG_enh-Core
In RAN4 #107 meeting, some remaining issues for NCSG were identified as follow.
	Sub-topic 4-4: Other Rel-17 rules to be revisited
Issue 4-4-1: [Case 2] Potential changes for NCSG upon SCell activation
< Agreements from meeting RAN4#106-bis-e >: 
· UE behavior for deactivated SCell measurements with NCSG in Case 2 is FFS
· Option 1: Legacy UE behavior (i.e. UE measures the deactivated SCell outside of MG)
· Option 2: When the SCell is deactivated, the deactivated SCell’s MO will be measured within NCSG if the SMTC is partially or fully overlapped.
< Agreements from online session >: 
· Option 1: 
· UE measures the deactivated SCell outside of MG
· Option 2: 
· When the SCell is deactivated, the deactivated SCell’s MO will be measured within NCSG if the SMTC is partially or fully overlapped with NCSG.
· FFS whether a new indication shall be introduced enable support of NCSG for deactivated SCell only.
< Agreement >: 
· Align the understanding of Rel-17 UE behaviours
· Only up to 1 NCSG can be configured. All activated Scell MOs are implicitly associated to the NCSG
· In the dynamic UE capability signalling, there is no separate indication for activated/deactivated serving cells. This implies UE only indicate the capability if it supports all scenarios, including
· deactivated Scell
· activated Scell but SSB not in active BWP
· Understanding to be clarified:
· Will all deactivated Scell be measured via NCSG regardless the UE capability report of intraFreq-needForNCSG?


One of the main purposes to introduce the NCSG is to control the interruption locations for deactivated SCell measurement. In Rel-15, UE will perform deactivated SCell measurement outside gaps with interruption. In Rel-17, RAN4 agrees to introduce NCSG. One of the use cases is to handle the deactivated SCell measurement. Deactivated SCell measurement is different with other inter-frequency measurement since no additional RF chain is needed. When UE supports NCSG capability which means UE can support the NCSG patterns. The intention of intraFreq-needForNCSG will be used to indicate whether the intra-frequency with SSB outside active BWP can be measured within NCSG other than MG. Thus, UE can perform deactivated SCell measurement within NCSG without any further band reporting.   
[bookmark: _Ref141278656][bookmark: _Toc149845971][bookmark: _Toc149835046]Proposal 4: In Rel-17, when UE supports NCSG capability, all deactivated SCell will be measured within NCSG regardless of further UE capability reporting of intraFreq-needForNCSG.
2.4 TA validation in NR_pos_enh-Core
For positioning in RRC_INACTIVE state, which was introduced in Rel-17 as part of the positioning enhancement WI, the UE can be configured for SRS transmission for performing UE Rx-Tx time difference measurement and/or for enabling the gNB to perform gNB Rx-Tx time difference measurement and/or UL RToA measurement. 
In Rel-17 RAN2 introduced, a TA validation procedure, which is used by the UE to validate the TA before every SRS transmission for the positioning. More specifically:
· TS 38.321 defines the MAC procedure in the UE for validating the TA for the SRS transmission in the following clause:
· 5.26.2	TA validation for SRS transmission in RRC_INACTIVE 
· TS 38.331 defines the RRC signaling and procedure related to the validation of the TA for the SRS transmission in the following clause:
· 5.7.17	Derivation of pathloss reference for TA validation of SRS for Positioning transmission and CG-SDT in RRC_INACTIVE.
However, the corresponding RAN4 requirement is missing for the TA validation procedure for SRS transmission. 
[bookmark: _Hlk149901921]The TA validation procedure for SRS transmission for positioning is fundamentally identical to the TA validation procedure used for CG-SDT transmission in SDT in the sense that the TA is valid provided that the magnitude of the difference between the stored RSRP (RSRP1) and the current RSRP (RSRP2) is not larger than the threshold. 
· One difference compared to CG-SDT is that the threshold is new parameter called as “inactivePosSRS-RSRP-ChangeThreshold”, which is signaled as part of SRS configuration in RRCrelease message according to TS 38.331 Rel-17 as follows:
SRS-PosRRC-InactiveConfig-r17 ::=       SEQUENCE {
    srs-PosConfigNUL-r17                    SRS-PosConfig-r17                                                   OPTIONAL,    -- Need R
    srs-PosConfigSUL-r17                    SRS-PosConfig-r17                                                   OPTIONAL,    -- Need R
    bwp-NUL-r17                             BWP                                                                 OPTIONAL,    -- Need S
    bwp-SUL-r17                             BWP                                                                 OPTIONAL,    -- Need S
    inactivePosSRS-TimeAlignmentTimer-r17   TimeAlignmentTimer                                                  OPTIONAL,    -- Need M
    inactivePosSRS-RSRP-ChangeThreshold-r17 RSRP-ChangeThreshold-r17                                            OPTIONAL     -- Need M
}


· Another difference compared to CG-SDT is that in CG-SDT, the CG-PUSCH comprises of at least an initial transmission and may also comprise of one or multiple subsequent transmissions. However, for positioning there is transmission of SRS in the configured SRS resources per SRS transmission period. 
Therefore, the TA validation requirements for SRS transmission can be based on the existing TA validation requirements defined for CG-SDT in clause 5.5.3 by adapting the SRS specific parameters (e.g. inactivePosSRS-RSRP-ChangeThreshold) and procedure (e.g. no subsequent SRS transmission per period).
Observation 4: The TA validation procedure, which is used by the UE to validate the TA for SRS transmission for positioning in RRC_INACTIVE state was introduced by RAN2 in their specifications in Rel-17 e.g. clause 5.26.2 in TS 38.321 and clause 5.7.17 in TS 38.331.
Observation 5: RAN4 requirements for the above TA validation procedure to validate the TA for SRS transmission for positioning in RRC_INACTIVE state are missing in TS 38.133.
Observation 6: TA validation procedure to validate the TA before every SRS transmission for the positioning in RRC_INACTIVE is fundamentally identical to the TA validation for CG-SDT transmission except that the former uses a new signaled threshold “inactivePosSRS-RSRP-ChangeThreshold” and there is no subsequent SRS transmissions within the same SRS period.
Proposal 5: Define TA validation requirements for SRS transmission for positioning in RRC_INACTIVE state in TS 38.133.
Proposal 6: The TA validation requirements for SRS transmission can be based on the existing TA validation requirements defined for CG-SDT in clause 5.5.3 by adapting the SRS specific as aspects e.g. using inactivePosSRS-RSRP-ChangeThreshold and no subsequent SRS transmission per period.
A Rel-17 Category F CR to introduce the TA validation requirements for SRS transmission in RRC_INACTIVE state for positioning in new clause 5.6.1B in TS 38.133 is provided in [7]. Note that the Rel-18 updates related to the TA validation requirements for SRS transmission will be covered by Rel-18 WI on positioning [NR_pos_enh2-Core].
3 Summary and Conclusion
In this contribution we have provided our views on Rel-17 RRM maintainence. The following proposals are made:
SCG activation LTE_NR_DC_enh2:
Proposal 1: Remove the 5 seconds time constraint for the known/unkown side conditions
Proposal 2: Update the current FR1-FR2 NR-DC SCG activation test case A.7.5.15 to garantee the UE performance.
Tmargin for NR UE Transmit Timing Test:
Proposal 3: For NTN UE Transmit Timing Test we have   = 0.
NCSG in NR_MG_enh-Core:
Proposal 4: In Rel-17, when UE supports NCSG capability, all deactivated SCell will be measured within NCSG regardless of further UE capability reporting of intraFreq-needForNCSG.
TA validation in NR_pos_enh-Core:
Observation 4: The TA validation procedure, which is used by the UE to validate the TA for SRS transmission for positioning in RRC_INACTIVE state was introduced by RAN2 in their specifications in Rel-17 e.g. clause 5.26.2 in TS 38.321 and clause 5.7.17 in TS 38.331.
Observation 5: RAN4 requirements for the above TA validation procedure to validate the TA for SRS transmission for positioning in RRC_INACTIVE state are missing in TS 38.133.
Observation 6: TA validation procedure to validate the TA before every SRS transmission for the positioning in RRC_INACTIVE is fundamentally identical to the TA validation for CG-SDT transmission except that the former uses a new signaled threshold “inactivePosSRS-RSRP-ChangeThreshold” and there is no subsequent SRS transmissions within the same SRS period.
Proposal 5: Define TA validation requirements for SRS transmission for positioning in RRC_INACTIVE state in TS 38.133.
Proposal 6: The TA validation requirements for SRS transmission can be based on the existing TA validation requirements defined for CG-SDT in clause 5.5.3 by adapting the SRS specific as aspects e.g. using inactivePosSRS-RSRP-ChangeThreshold and no subsequent SRS transmission per period.
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