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1	Introduction
A WF on Rel-18 R18 eFeRRM was approved in RAN4#105 meeting [1]. In this contribution, we discuss the leftover issues of RRM requirements for FR1-FR1 NR-DC.
3GPP RAN4 #106 meeting (Feb-Mar, 2023, 1TU, Core part)
· Define RRM requirements for FR1-FR1 NR-DC scenarios [RAN4]
· Discussion on RRM requirements for FR1-FR1 NR-DC scenarios, including the number of serving carriers, PSCell addition/release delay requirement, PSCell change and conditional PSCell change delay, scheduling availability, and CSSF
· Initial TP on TS38.133 is expected if possible 
· Discussion on RRM requirements for FR1-FR1 NR-DC including HO with PSCell, SCG activation/deactivation and CPAC
· Initial TP on TS38.133 is expected if possible
· Sending LS to other working group(s) if needed
2	Discussion
General and TP/CR plan
Based on the agreements and discussion in previous meetings, the requirements for FR1+FR1 NR-DC can be summarised as below. As work plan states, initial TP on TS38.133 is expected if possible for RRM requirements for FR1-FR1 NR-DC. We suggest to discuss and agree on the work split of TPs or CRs on this feature. It may contain the related changes for R15/R16/R17 features.
Table 1: The summary of requirements for FR1+FR1 NR-DC
	Potential RRM requirements for FR1+FR1 NR-DC
	Discussion Status
	Whether TP/CR is needed
	Impacted section/clause in TS 38.133
	Note
(volunteer of draft TP or CR)

	Applicability rule
	complete
	Yes
	3.6.2.4
	

	PSCell addition/release delay and conditional PSCell addition delay
	complete
	Yes
	8.2.4.1,
8.9.2
	

	Scheduling availability
	On going
	Yes
	TBD
	

	Measurement restriction
	On going
	Yes
	TBD
	

	CSSF 
	complete
	Yes
	9.1.5.1.4,
9.1.5.2.4
	

	HO with PSCell
	complete
	Yes
	6.1.5.1,
6.1.5.4
	

	SCG activation/deactivation
	complete
	Yes
	8.17.2
	

	MTTD/MRTD
	complete
	No
	N/A
	


Observation 1: Potential TPs/CRs on TS38.133 are listed as the table above for RRM requirements for FR1-FR1 NR-DC scenarios. 
Proposal 1: Discuss and agree on the work split of TPs or CRs on this feature. It may contain the related changes for R15/R16/R17 spec.
Attached please find the TP for the agreed parts of RRM requirements for FR1-FR1 NR-DC scenarios for information.
Scheduling availability
	[bookmark: _Hlk119502504]Issue 1-3-1: Scheduling availability for RLM/BFD/CBD/L1-RSRP measurements
Agreement:
· For RLM/BFD/CBD/L1-RSRP when FR1+FR1 NR-DC is performed, there are no scheduling restrictions on FR1 serving cell(s) in the bands due to RLM/BFD/CBD/L1-RSRP performed on FR1 serving PCell or PSCell in different bands
Issue 1-3-2: How to capture scheduling availability for RLM/BFD/CBD/L1-RSRP measurements for FR1-FR1 NR-DC in TS 38.133
Way forward: 
· Discuss in CR stage
	Scheduling availability requirements for L1 measurement
	Option 1: if specified in section of FR1-FR1 NR-DC, the impacted clauses are: 
	Option 2: if specified in existing section of FR1, the impacted clauses are 

	RLM
	8.1.7.4 for all NR-DC cases
(Note: the title may need updated)
	8.1.7.1, 8.1.7.2 for FR1

	BFD
	8.5.7.4 for all NR-DC cases
(Note: the title may need updated)
	8.5.7.1, 8.5.7.2 for FR1

	CBD
	8.5.8.4 for all NR-DC cases
(Note: the title may need updated)
	8.5.8.1, 8.5.8.2 for FR1

	L1-RSRP measurement
	New section (as no dedicated clause for NR-DC case in current spec) 
	9.5.6.1, 9.5.6.2 for FR1






As agreed in previous meetings, for RLM/BFD/CBD/L1-RSRP, the existing scheduling availability requirement for FR1 inter-band CA can be reused for FR1-FR1 NR-DC scenario. We prefer option 2 to update the requirements for in the existing sections for FR1. For example, the text proposals for Scheduling availability of UE during RLM/BFD/CBD/L1-RSRP measurement are provided as below.
[bookmark: _Hlk127376606]Proposal 2：Prefer option 2 to update the requirements for FR1+FR1 NR-DC in the existing section. Approve the text proposals for scheduling availability of UE during RLM/BFD/CBD/L1-RSRP measurement provided as below.
*************** Text proposal for scheduling availability of UE during RLM measurement *********************
[bookmark: _Hlk127374102]8.1.7	Scheduling availability of UE during radio link monitoring
8.1.7.2	Scheduling availability of UE performing radio link monitoring with a different subcarrier spacing than PDSCH/PDCCH on FR1
For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to radio link monitoring based on SSB as RLM-RS. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to radio link monitoring based on SSB as RLM -RS.
-	The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH or CSI-RS for tracking or CSI-RS for CQI on SSB symbols to be measured for radio link monitoring.
When intra-band carrier aggregation in FR1 is performed, or when FR1+FR1 NR-DC is performed, the scheduling restrictions on FR1 serving PCell or PSCell applies to all serving cells in the same band on the symbols that fully or partially overlap with the restricted symbols. When inter-band carrier aggregation within FR1 is performed, there are no scheduling restrictions on FR1 serving cell(s) in the bands due to radio link monitoring performed on FR1 serving PCell or PSCell in different bands.
*************** Text proposal for scheduling availability of UE during BFD measurement *********************
8.5.7	Scheduling availability of UE during beam failure detection
8.5.7.2	Scheduling availability of UE performing beam failure detection with a different subcarrier spacing than PDSCH/PDCCH on FR1
For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to beam failure detection when SSB is configured as BFD. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to beam failure detection when SSB is configured as BFD.
-	The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH or CSI-RS for tracking or CSI-RS for CQI on SSB symbols to be measured for beam failure detection.
When intra-band carrier aggregation in FR1 is configured, or when FR1+FR1 NR-DC is performed, the scheduling restrictions on FR1 serving PCell or PSCell apply to all serving cells in the same band on the symbols that fully or partially overlap with restricted symbols. When inter-band carrier aggregation within FR1 is configured, there are no scheduling restrictions on FR1 serving cell(s) configured in other bands than the bands in which PCell or PSCell is configured.
*************** Text proposal for scheduling availability of UE during CBD measurement *********************
8.5.8	Scheduling availability of UE during candidate beam detection
8.5.8.2	Scheduling availability of UE performing L1-RSRP measurement with a different subcarrier spacing than PDSCH/PDCCH on FR1
For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to L1-RSRP measurement based on SSB as link recovery detection resource. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to L1-RSRP measurement based on SSB configured as link recovery detection resource.
-	The UE is not expected to transmit PUCCH, PUSCH or SRS or receive PDCCH, PDSCH, TRS, CSI-RS for tracking or CSI-RS for CQI on SSB symbols to be measured for L1-RSRP.
When intra-band carrier aggregation in FR1 is configured, or when FR1+FR1 NR-DC is performed, the scheduling restrictions on one serving cell apply to all other serving cells in the same band on the symbols that fully or partially overlap with the restricted symbols. When inter-band carrier aggregation within FR1 is configured, there are no scheduling restrictions on FR1 serving cell(s) configured in other bands.
*************** Text proposal for scheduling availability of UE during L1-RSRP measurement *****************
9.5.6	Scheduling availability of UE during L1-RSRP measurement
9.5.6.2	Scheduling availability of UE performing L1-RSRP measurement with a different subcarrier spacing than PDSCH/PDCCH on FR1
For UEs which support simultaneousRxDataSSB-DiffNumerology [14] there are no restrictions on scheduling availability due to L1-RSRP measurement based on SSB as RS for L1-RSRP measurement. For UEs which do not support simultaneousRxDataSSB-DiffNumerology [14] the following restrictions apply due to L1-RSRP measurement based on SSB configured for L1-RSRP measurement.
-	The UE is not expected to transmit PUCCH/PUSCH/SRS or receive PDCCH/PDSCH/CSI-RS for tracking/CSI-RS for CQI on symbols corresponding to the SSB indexes configured for L1-RSRP measurement.
When intra-band carrier aggregation in FR1 is configured, or when FR1+FR1 NR-DC is performed, the scheduling restrictions on serving cell where L1-RSRP measurement is performed apply to all serving cells in the same band on the symbols that fully or partially overlap with restricted symbols. When inter-band carrier aggregation within FR1 is configured, there are no scheduling restrictions on FR1 serving cell(s) configured in other bands than the bands in which the serving cell where L1-RSRP measurement is performed is configured.
************************** The end of Text proposal **************************************

	Issue 1-3-3: Scheduling availability for intra-frequency measurement without MG
Agreement:
· The existing scheduling availability requirement for FR1 inter-band CA can be reused
· No need to introduce scheduling availability requirement of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1 for FR1-FR1 NR-DC scenario.

· FFS whether to explicitly update the spec for FR1-FR1 NR-DC
· For UE who does not support simultaneousRxTxInterBandCA, FFS scheduling availability requirement of UE performing measurements on symbols colliding with PUSCH/PUCCH/SRS on FR1 for FR1-FR1 NR-DC scenario.
Issue 1-3-4: Scheduling availability for inter-frequency measurement without MG
Agreement:
· No need to introduce scheduling availability requirement of UE performing measurements in TDD bands for FR1-FR1 NR-DC scenario unless such requirement is introduced for FR1 inter-band CA. 
· For UE who supports simultaneousRxDataSSB-DiffNumerology-Inter-r16, no need to introduce scheduling availability requirement of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1 for FR1-FR1 NR-DC scenario.


For UE who does not support simultaneousRxTxInterBandCA in the band pair of FR1-FR1 NR-DC, the scheduling availability of UE performing measurements on symbols colliding with PUSCH/PUCCH/SRS should also apply. UE is not expected to transmit PUCCH/PUSCH/SRS on the restricted symbols. In this case, the scheduling restrictions due to a given serving cell should also apply to another serving cell in a different band on the symbols that fully or partially overlap with the aforementioned restricted symbols.
Proposal 3: For UE who does not support simultaneousRxTxInterBandCA, the scheduling availability requirement of UE performing measurements on symbols colliding with PUSCH/PUCCH/SRS on FR1 should also apply:
· UE is not expected to transmit PUCCH/PUSCH/SRS on the restricted symbols on another serving cell in the band pair of FR1-FR1 NR-DC.
The text proposals for scheduling availability of intra-frequency without gap are provided as below.
************************** Text proposal *********************************************************
9.2.5.3	Scheduling availability of UE during intra-frequency measurements
[bookmark: _Hlk127371988]9.2.5.3.1	Scheduling availability of UE performing measurements in TDD bands on FR1
When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRP or SS-SINR measurement 
[bookmark: _Hlk127372353]-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, and on 1 data symbol before each consecutive SSB symbols to be measured and 1 data symbol after each consecutive SSB symbols to be measured within SMTC window duration. If the high layer in TS 38.331 [2] signalling of smtc2 is configured, the SMTC periodicity follows smtc2; Otherwise SMTC periodicity follows smtc1.
When the UE performs intra-frequency measurements in a TDD band, the following restrictions apply due to SS-RSRQ measurement 
-	The UE is not expected to transmit PUCCH/PUSCH/SRS on SSB symbols to be measured, RSSI measurement symbols, and on 1 data symbol before each consecutive SSB to be measured/RSSI symbols and 1 data symbol after each consecutive SSB to be measured/RSSI symbols within SMTC window duration. If the high layer signalling of smtc2 is configured in TS 38.331 [2], the SMTC periodicity follows smtc2; Otherwise the SMTC periodicity follows smtc1.
When TDD intra-band carrier aggregation is performed, the scheduling restrictions due to a given serving cell should also apply to all other serving cells in the same band on the symbols that fully or partially overlap with the aforementioned restricted symbols. 
[bookmark: _Hlk127371663][bookmark: _Hlk127372173]When TDD inter-band carrier aggregation or NR-DC within FR1 is performed, the scheduling restrictions due to a given serving cell should also apply to another serving cell in a different band on the symbols that fully or partially overlap with the aforementioned restricted symbols, if UE does not have the capability of supporting simultaneousRxTxInterBandCA for this band pair.
Proposal 4: Approve the text proposals for scheduling availability of intra-frequency measurement without gap.
Measurement availability
	[bookmark: _Hlk118797632]Issue 1-4-1: Measurement restriction 
Way forward:
· FFS whether there is scenario that network configures mixed numerology on two CCs, while UE doesn’t support simultaneous reception for two CCs.
Issue 1-4-2: Measurement restriction requirements
Agreement:
· There is no measurement restriction for FR1-FR1 NR-DC scenario.	


The issue 1-4-2 is not well discussed in previous meetings. In our understanding, it implies that no specific measurement restriction for FR1-FR1 NR-DC, not precluding the existing measurement restriction requirement of FR1 can be also applicable. We also think the original option 1 and 2 could be similar if UE supports simultaneous reception with different numerologies between two CCs in DL. Otherwise the requirements for measurement restrictions in clause 8.1.2.3, 8.1.3.3, 8.5.2.3, 8.5.3.3, 8.5.5.3, 8.5.6.3, 9.5.5 and 9.8.5 are not applicable based on the current applicability rule in clause 3.6.10.
	3.6.10	   Applicability of requirements for measurement restrictions
The requirements for measurement restrictions in clause 8.1.2.3, 8.1.3.3, 8.5.2.3, 8.5.3.3, 8.5.5.3, 8.5.6.3, 9.5.5 and 9.8.5 are not applicable if the following condition is met:
-	The network configures mixed numerology on two CCs if the UE does not have the capability of supporting simultaneous reception with different numerologies between the two CCs in DL.


[bookmark: _Hlk127368991]If network configures mixed numerology on two CCs while UE doesn’t support simultaneous reception for two CCs, the requirements of measurement restrictions for FR1 will be not applicable. UE is only required to measure one of CCs. Longer measurement period is expected, and no requirements are defined.
Observation 2: Measurement restriction is not applicable for the case network configures mixed numerology on two CCs while UE doesn’t support simultaneous reception for two CCs.
UE is required to measure one of but not both SSB for RLM and CSI-RS. Longer measurement period for SSB based RLM is expected, and no requirements are defined
· Option 1(Huawei, OPPO, Xiaomi, MediaTek, vivo, Apple, Qualcomm): the existing measurement restriction requirement can be reused for FR1-FR1 NR-DC scenario.       
· Option 2(Ericsson, Nokia): No measurement restriction is needed for NR-DC scenario including FR1+FR1 and FR1+FR2. 
· Option 3(Intel): If UE supports simultaneous reception with different numerologies between two CCs in DL, Option 1 and Option 2 are similar, i.e. there is no measurement restriction for FR1+FR1 NR DC.
The existing measurement restriction requirement can be reused for FR1-FR1 NR-DC scenario. There is no measurement restriction in the other band. 
Proposal 5：The existing measurement restriction requirement for FR1 can apply for FR1-FR1 NR-DC scenario. No specific measurement restriction for FR1-FR1 NR-DC.
   
SCG activation/deactivation
	Tsearch for RACH-less SCG activation
Way forward:
· 	FFS:
· Option 1 (Apple, MTK): For RACH-less based SCG activation for FR1+FR1 NR-DC,
·  if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms if the target cell is a known FR1 PSCell.
·  there are no requirements if FR1 PSCell is unknown (i.e. follow same logic as FR1-FR2 NR-DC scenario).
· Option 2 (Ericsson): For RACH-less based SCG activation for FR1+FR1 NR-DC,
· if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms
· Option 3 (OPPO, vivo, Nokia): Hold on the discussion for Tsearch for RACH-less SCG activation after there are some progress or update in R17 SCG activation delay requirement.


As agreed in last meeting, for RACH based PSCell activation, if the target cell is a known NR FR1 PSCell, Tsearch = 0 ms, and if the target cell is an unknown FR1 PSCell and Es/Iot ≥-2 dB, then Tsearch = 3* Trs ms. For RACH-less SCG activation, we are open to further discuss if any progress of SCG activation was achieved. 
Based on RACH-based and RACH-less procedure in TS 38.331 (clause 5.3.5), if UE conduct RACH-less procedure when SCG was deactived, two conditions should be fulfilled that bfd-and-RLM should be configured to true before the reception of the RRCReconfiguration or RRCResume message containing the RRCReconfiguration message, and lower layers does not indicate that a Random Access procedure is needed for SCG activation. Otherwise, UE initiate the Random Access procedure on the PSCell.
	TS 38.331 (clause 5.3.5):
3>	else if the SCG was deactivated before the reception of the NR RRC message containing the RRCReconfiguration message:
4>	if bfd-and-RLM was not configured to true before the reception of the RRCReconfiguration or RRCResume message containing the RRCReconfiguration message; or
4>	if lower layers indicate that a Random Access procedure is needed for SCG activation:
5>	initiate the Random Access procedure on the PSCell, as specified in TS 38.321 [3]; (=> RACH-based procedure)
4>	else the procedure ends;   (=> RACH-less procedure)
3>	else the procedure ends;



Therefore, for RACH-less based PSCell activation, the conditions bfd-and-RLM was configured to true and TCI state is known must be satisfied. There is no need to further clarify these in the requirements of RAN4 spec. However, for the classification of known and unknown PSCell defined in RAN4, we think the condition should be reused for FR1+FR1 NR-DC. If the target cell is a known FR1 PScell, cell search can be skipped and Tsearch = 0 ms. There are no requirements if FR1 PSCell is unknown.
We propose that the requirements for RACH-less based PSCell activation can be defined as:
For RACH-less based PSCell activation in FR1+FR1 NR-DC scenario, Tsearch = 0 ms if the target cell is a known FR1 PScell. There are no requirements if FR1 PSCell is unknown.
Observation 3：For RACH-less based PSCell activation, the conditions bfd-and-RLM was configured to true and TCI state is known must be satisfied.
Proposal 6: For RACH-less based PSCell activation in FR1+FR1 NR-DC scenario, Tsearch = 0 ms if the target cell is a known FR1 PScell. There are no requirements if FR1 PSCell is unknown.
For information, the definition known/unknown Pscell or known/unknown TCI state are attached as below.
	(The definition of known/unknown Pscell)
In FR2, the PSCell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the SCG activation command:
-	the UE has sent a valid measurement report for the PSCell being activated and
-	One of the SSBs measured from the PSCell being activated remains detectable according to the cell identification conditions specified in clause 9.3.
-	One of the SSBs measured from PSCell being activated also remains detectable during the PSCell activation delay Tactivation_time according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.
(The definition of known/unknown TCI state) 
If the UE is configured to perform BFD while the SCG is deactivated
-	The TCI state is known if the following conditions are met:
-	During the period from the PSCell deactivation to the completion of PSCell activation, while PSCell was deactivated, 
-	UE has not detected beam failure
-	Otherwise, the TCI state is unknown.



3	Conclusion
In this paper, we propose the following observations and proposals for RRM requirements of FR1+FR1 NR-DC.
Observation 1: Potential TPs/CRs on TS38.133 are listed as the table above for RRM requirements for FR1-FR1 NR-DC scenarios. 
Proposal 1: Discuss and agree on the work split of TPs or CRs on this feature. It may contain the related changes for R15/R16/R17 spec.
Proposal 2: Prefer option 2 to update the requirements for FR1+FR1 NR-DC in the existing section. Approve the text proposals for scheduling availability of UE during RLM/BFD/CBD/L1-RSRP measurement provided as below.
Proposal 3: For UE who does not support simultaneousRxTxInterBandCA, the scheduling availability requirement of UE performing measurements on symbols colliding with PUSCH/PUCCH/SRS on FR1 should also apply:
· UE is not expected to transmit PUCCH/PUSCH/SRS on the restricted symbols on another serving cell in the band pair of FR1-FR1 NR-DC.
Proposal 4: Approve the text proposals for scheduling availability of intra-frequency measurement without gap.
Observation 2: Measurement restriction is not applicable for the case network configures mixed numerology on two CCs while UE doesn’t support simultaneous reception for two CCs.
Proposal 5: The existing measurement restriction requirement for FR1 can apply for FR1-FR1 NR-DC scenario. No specific measurement restriction for FR1-FR1 NR-DC.
Observation 3：For RACH-less based PSCell activation, the conditions bfd-and-RLM was configured to true and TCI state is known must be satisfied.
Proposal 6: For RACH-less based PSCell activation in FR1+FR1 NR-DC scenario, Tsearch = 0 ms if the target cell is a known FR1 PScell. There are no requirements if FR1 PSCell is unknown.
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Attached TP to TS 38.133
Based on agreements in previous meeting, the following TPs to TS 38.133 are proposed for approval， 

<<  Start of text proposal 1>>
3.6.2	Number of serving carriers
[bookmark: _Toc5952530]3.6.2.4	Number of serving carriers for NR-DC
Requirements for NR-DC are applicable for the UE configured with the following number of serving NR CCs:
[bookmark: _GoBack]-	For FR1+FR2 NR-DC, up to 2 NR DL CCs in total in FR1, up to 8 NR DL CCs in total in FR2, with 1 UL in PCell, 1 UL in PSCell, and up to 1 UL in each SCell.
-	For FR1+FR1 NR-DC, up to [6] NR DL CCs in total in FR1, with [1] UL in PCell, [1] UL in PSCell and [1] UL in SCell(s).
Editor note: These values can be further updated if R18 RF spec introduces greater CC number.
<< End of text proposal 1>>

<<  Start of text proposal 2>>
8.2.4	NR-DC: Interruptions
8.2.4.1	Introduction
This clause contains the requirements related to the interruptions on PCell, PSCell and activated SCell if configured, when 
	up to 1 SCell in FR1 and up to 7 SCell(s) in FR2 are configured, deconfigured, activated or deactivated when operating in FR1-FR2 NR-DC or,
	up to [4] SCell(s) in FR1 are configured, deconfigured, activated or deactivated when operating in FR1-FR1 NR-DC, or
Editor Note: The SCell number could be updated according to RF progress in R18.
	a supplementary UL carrier or an UL carrier is configured or de-configured, or
	measurements on SCC with deactivated SCell in NR SCG, or
	measurements on the deactivated PSCell in NR SCG, or
	UL/DL BWP is switched on PCell, PSCell or SCell, 
	UE-specific CBW is changed on PCell, PSCell or SCell, or
	transitions between active and non-active during DRX, or
	transitions from non-DRX to DRX, or
	CGI reading of an NR neighbour cell with autonomous gaps, or
	CGI reading of an E-UTRA neighbour cell with autonomous gaps.
	NR SRS carrier based switching, or
	NR SRS antenna port switching.
	RLM/BFD Measurement on deactivatd NR PSCell, or
	NR SCell is activated based on aperiodic CSI-RS.
Note:	interruptions at SCell addition/release, activation/deactivation and during measurements on SCC may not be required by all UEs.
The interruptions shall not interrupt RRC signalling or ACK/NACKs related to RRC reconfiguration procedure [2] for SCell addition/release or MAC control signalling [17] for SCell activation/deactivation command. 
The requirements shall apply for NR-DC with an NR PCell, PSCell or SCell.
For a UE which does not support per-FR measurement gap, interruptions to the PCell and activated SCell may be caused by SCells on any frequency range. For a UE which supports per-FR gaps, interruptions to PCell, PSCell and activated SCell may be caused by SCells on the same frequency range as the victim cell.
<< End of text proposal 2>>

<<  Start of text proposal 3>>

8.9.2	PSCell Addition Delay Requirement
[bookmark: _Hlk18514597]The requirements in this clause shall apply for the UE configured with only PCell in FR1.
Upon receiving PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell in FR2 no later than in subframe n + Tconfig_PSCell Upon receiving PSCell addition in subframe n, the UE shall be capable to transmit PRACH preamble towards PSCell in FR2 no later than in slot :
where:
	Tconfig_PSCell = TRRC_delay + Tprocessing + Tsearch + T∆ + TPSCell_ DU + 2 ms
	TRRC_delay is the RRC procedure delay as specified in TS 38.331 [2].
	Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms when the target cell is in FR1, Tprocessing = 40 ms when the target cell is in FR2.
	Tsearch is the time for AGC settling and PSS/SSS detection. If the target cell is known, Tsearch = 0 ms. If the target cell is unknown and the target cell Ês/Iot ≥ -2dB, Tsearch = 3*N* Trs ms. N = 1 when the target cell is in FR1, N = 8 when the target cell is in FR2-1, and N = 12 when the target cell is in FR2-2
	T∆ is time for fine time tracking and acquiring full timing information of the target cell. T∆ = 1*Trs ms for a known or unknown PSCell.
	TPSCell_ DU is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TPSCell_ DU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213 [3].
	Trs is the SMTC periodicity of the target cell if the UE has been provided with an SMTC configuration for the target cell in PSCell addition message, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs = 5 ms assuming the SSB transmission periodicity is 5 ms. There is no requirement if the SSB transmission periodicity is not 5 ms.
In FR1 and FR2, the PSCell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the PSCell configuration command:
-	the UE has sent a valid measurement report for the PSCell being configured and
-	One of the SSBs measured from the PSCell being configured remains detectable according to the cell identification conditions specified in clause 9.3.
-	One of the SSBs measured from PSCell being configured also remains detectable during the PSCell configuration delay Tconfig_PSCell according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.
The PCell interruption specified in clause 8.2 is allowed only during the RRC reconfiguration procedure [2].
<< End of text proposal 3>>

<<  Start of text proposal 4>>

9.1.5	Carrier-specific scaling factor
9.1.5.1.4	NE-DC mode: carrier-specific scaling factor for SSB-based and CSI-RS based measurements performed outside gaps
For UE configured with NR-DC operation, the carrier-specific scaling factor CSSFoutside_gap,i for intra-frequency SSB-based measurement, inter-frequency SSB-based measurements performed outside measurements gaps and intra-frequency CSI-RS based L3 measurement will be as specified in Table 9.1.5.1.3-1.
Table 9.1.5.1.3-1: CSSFoutside_gap,i scaling factor for NR-DC mode
	Scenario
	CSSFoutside_gap,i for FR1 PCC
	CSSFoutside_gap,i for FR1 SCC
	CSSFoutside_gap,i for FR1 PSCC 
	CSSFoutside_gap,i for FR2 PSCC
	CSSFoutside_gap,i for FR2 SCC where neighbour cell measurement is not required
	CSSFoutside_gap,i for inter-frequency MO with no measurement gap

	FR1 + FR2 NR-DC (FR1 PCell and FR2 PScell) Note 1
	1+NPCC_CSIRS 
	2×( NSCC_SSB +Y+2xNSCC_CSIRS)
	N/A
	2x(1+ NPSCC_CSIRS) Note 2 
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )

	FR1 + FR1 NR-DC (FR1 pCell and FR1 PScell) 
	1+NPCC_CSIRS 
	2×( NSCC_SSB +Y+2xNSCC_CSIRS)
	2x(1+ NPSCC_CSIRS) Note 2
	N/A 
	N/A
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )

	Note 1:	NR-DC in Rel-15 only includes the scenarios where all serving cells in MCG in FR1 and all serving cells in SCG in FR2. 
Note 2:	CSSFoutside_gap,i =1 if  no SCell is configured and no inter-frequency MO without gap and only SSB based L3 measurement is configured on PSCC; CSSFoutside_gap,i =2 if no SCell is configured and no inter-frequency MO without gap and either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement is configured on PSCC.
Note 3:	Y is the number of configured inter-frequency SSB based frequency layers without MG that are being measured outside of MG; otherwise, it is 0.
Note 4:	NPCC_CSIRS=1 if PCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement configured; otherwise, NPCC_CSIRS =0.
Note 5:	NPSCC_CSIRS=1 if PSCC is with either both SSB and CSI-RS based L3 configured or only CSI-RS based L3 measurement configured; otherwise, NPSCC_CSIRS =0.
Note 6:	NSCC_CSIRS=Number of configured SCell(s) with either both SSB and CSI-RS based L3 measurement configured or only CSI-RS based L3 measurement configured
Note 8:	NSCC_SSB=Number of configured SCell(s) with only SSB based L3 measurement configured, which is measured without MG.


<< End of text proposal 4>>

<<  Start of text proposal5>>
9.1.5.2.4	NR-DC: carrier-specific scaling factor for SSB-based and CSI-RS-based L3 measurements performed within gaps
When one or more measurement objects are monitored within measurement gaps, the carrier specific scaling factor for a target measurement object with index i is designated as CSSFwithin_gap,i and is derived as described in this clause.
If measurement object i refers to a long-periodicity measurement which is any of:
-	an E-UTRA RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured, or 
-	an NR measurement for positioning frequency layer i with Tavailable_PRS,i >160ms, where Tavailable_PRS,i is defined in clauses 9.9.2.5, 9.9.3.5 and 9.9.4.5 for RSTD, PRS-RSRP and UE Rx-Tx time difference measurements, respectively.
then CSSFwithin_gap,i=1. Otherwise, the CSSFwithin_gap,i for other measurement objects (including E-UTRA RSTD measurement with periodicity Tprs=160ms) participate in the gap competition and the CSSFwithin_gap,i are derived as below.
When multiple positioning frequency layers are configured, 
-	for each positioning frequency layer i, CSSFwithin_gap,i is derived with the following steps assuming no other positioning frequency layer is configured.
-	for each RRM frequency layer i, CSSFwithin_gap,i is derived as follows:
-	an intermediate CSSFwithin_gap,i,k is derived with the following steps assuming only positioning frequency layer k is configured, and
-	CSSFwithin_gap,i= max(CSSFwithin_gap,i,k), where k=0…K-1, and K is the number of configured positioning frequency layers.
For each measurement gap j not used for an RSTD measurement with periodicity Tprs>160ms or with periodicity Tprs=160ms but prs-MutingInfo-r9 is configured within an arbitrary 160ms period, count the total number of intra-frequency measurement objects and inter-frequency/inter-RAT measurement objects and NR PRS measurements on all positioning frequency layers which are candidates to be measured within the gap j.
-	An NR measurement object with SSB measurement configured is a candidate to be measured in a gap if its SMTC duration is fully covered by the MGL excluding RF switching time. For intra-frequency NR measurement objects, if the higher layer in TS 38.331 [2] signaling of smtc2 is configured, the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc2; otherwise the assumed periodicity of SMTC occasions corresponds to the value of higher layer parameter smtc1.
-	An NR measurement object with CSI-RS measurement configured is a candidate to be measured in a gap if the window confining all CSI-RS resources are fully covered by the MGL excluding RF switching time.
-	A positioning frequency layer is counted as candidate for a MG occasion if at least one PRS resource on that positioning frequency layer is fully covered by the MGL excluding RF switching time.
	For UEs which support and are configured with per FR gaps, the counting is done on a per FR basis, and for UEs which are configured with per UE gaps the counting is done on a per UE basis. For UEs which support and are configured with per FR gaps, the CSSF requirements do not apply when NR PRS measurement in one FR gap collides with SSB/CSI-RS/PRS measurements in the other FR gap in time domain.
	If the number of configured interfrequency and interRAT measuerement objects and NR PRS measurements on all positioning frequency layers is non-zero and the UE is configured with per UE gaps, or if the UE is configured with per FR gaps:
	FR1 and FR2 intrafrequency measurement objects belong to group A
	Interfrequency and interRAT measurement objects and up to one NR PRS measurement on any one positioning frequency layer belong to group B
	MgroupA,i,j: Sum of the number of FR1 intra-frequency measurement objects Mintra-FR1,i,j and the number of FR2 intra-frequency measurement objects Mintra-FR2,i,j , including both SSB and CSI-RS based, which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise MgroupA,i,j  equals 0.
	MgroupBi,j : Number of NR inter-frequency layers including both SSB and CSI-RS based, EUTRA inter-RAT and UTRA inter-RAT measurement objects and up to one positioning frequency layer, which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise MgroupB,i,j  equals 0.
	If the number of configured interfrequency and interRAT measuerement objects and NR PRS measurements on all positioning frequency layers is zero and the UE is configured with per UE gaps:
	FR1 intrafrequency measurement objects of MCG belong to group A
	FR1 intrafrequency measurement objects of SCG belong to group B for FR1+FR1 NR-DC, or FR2 intrafrequency measurement objects of SCG belong to group B for FR1+FR2 NR-DC.
	MgroupA,i,j: The number of FR1 intrafrequency measurement objects Mintra-FR1,i,j , including both SSB and CSI-RS based, which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise MgroupA,i,j  equals 0.
	MgroupBi,j : The number of FR2 intrafrequency measurement objects Mintra-FR2,i,j , including both SSB and CSI-RS based, which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise MgroupB,i,j  equals 0.
	Mtot,i,j = MgroupA,i,j + MgroupB,i,j : Total number of group A and group B measurement objects which are candidates to be measured in gap j where the measurement object i is also a candidate. Otherwise Mtot,i,j equals 0.
For each measurement gap j used for a long-periodicity measurement defined above, Mintra,i,j = Minter,i,j = Mtot,i,j =0. The carrier specific scaling factor CSSFwithin_gap,i is given by:
	If measGapSharingScheme is equal sharing, CSSFwithin_gap,i= max(ceil(Ri×Mtot,i,j)), where j=0…(160/MGRP)-1
	If measGapSharingScheme is not equal sharing and
-	measurement object i is a group A measurement object, CSSFwithin_gap,i is the maximum among
-	ceil(Ri×Kintra×MgroupA,i,j) in gaps where MgroupB,i,j≠0, where j=0…(160/MGRP)-1
-	ceil(Ri×MgroupA,i,j) in gaps where MgroupB,i,j=0, where j=0…(160/MGRP)-1
-	measurement object i is an group B measurement object, CSSFwithin_gap,i is the maximum among
-	ceil(Ri×Kinter×MgroupBi,j) in gaps where MgroupA,i,j ≠0, where j=0…(160/MGRP)-1
-	ceil(Ri×MgroupB,i,j) in gaps where MgroupA,i,j=0, where j=0…(160/MGRP)-1
	Ri is the maximal ratio of the number of measurement gap where measurement object i is a candidate to be measured over the number of measurement gap where measurement object i is a candidate and not used for a long-periodicity measurement defined above.
<< End of text proposal 5>>

<<  Start of text proposal6>>
6.1.5	NR Handover with PSCell
6.1.5.1	Introduction
The purpose of NR handover with PSCell is to change the NR PCell to another NR cell or E-UTRA cell and add or change the PSCell along with PCell handover. The requirements in this clause are applicable to:
-	Handover with PSCell from NR SA to EN-DC
-	Handover with PSCell from NR-DC to NR-DC
-	Requirements in this clause only applies to FR1+FR2 NR-DC
-	Handover with PSCell from NE-DC to NE-DC
-	Requirements in this clause only applies to NE-DC with FR1 PCell
<< End of text proposal 6>>

<<  Start of text proposal 7>>

6.1.5.4	HO with PSCell from NR-DC to NR-DC
The requirements in this clause are applicable to handover with PSCell from NR-DC to NR-DC, including FR1+FR1 NR-DC to FR1+FR1 NR-DC, FR1+FR2 NR-DC to FR1+FR1 NR-DC, and FR1+FR1 NR-DC to FR1+FR2 NR-DC. The requirements in this clause are only applicable to FR1+FR2 NR-DC.
This clause defines requirements for the delay within which the UE shall be able to handover from NR cell to NR cell and add NR PSCell in the meantime. 
When the UE receives a RRC message implying handover with PSCell,
-	The UE shall be ready to start the transmission of the new uplink PRACH channel of the target PCell within DHOwithPSCell_PCell ms from the end of the last TTI containing the RRC command, and 
-	The UE shall be capable of transmitting PRACH preamble towards the target PSCell no later than DHOwithPSCell_PSCell ms from the end of the last TTI containing the RRC command.
Where:
-	DHOwithPSCell_PCell equals the applicable RRC procedure delay defined in clause 12 in TS 38.331 [2] plus the interruption time stated in clause 6.1.5.4.1.
-	DHOwithPSCell_PSCell is the PSCell change delay stated in clause 6.1.5.4.2.
6.1.5.4.1	HO with PSCell – PCell Interruption time
The interruption time is the time between end of the last TTI containing the RRC command on the old PDSCH and the time the UE starts transmission of the new PRACH, excluding the RRC procedure delay.
When handover with PSCell from NR-DC to NR-DC is commanded, the interruption time shall be less than Tinterrupt
	Tinterrupt = Tsearch + TIU + Tprocessing  + T∆ + Tmargin ms
Where:
-	Tsearch, TIU, T∆ and Tmargin are the same as defined in clause 6.1.1.2.2.
-	Tprocessing is the SW processing time needed by UE, including RF warm up period. 
For handover with PSCell from FR1-FR1 NR-DC to FR1-FR2 NR-DC, Tprocessing = 30 ms if SMTC of the target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync. Otherwise, Tprocessing = 25 ms. 
For handover with PSCell from FR1-FR2 NR-DC to FR1-FR1 NR-DC and from FR1-FR1 NR-DC to FR1-FR2 NR-DC, Tprocessing = 50 ms if SMTC of the target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync. Otherwise, Tprocessing = 45 ms.
In the interruption requirement a cell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. Relevant cell identification requirements are described in Clause 9.2.5 for intra-frequency handover and Clause 9.3.4 for inter-frequency handover.

6.1.5.4.2	HO with PSCell – PSCell change delay
The requirements in this section shall apply for PSCell change during handover with PSCell from NR DC to NR-DC.
When handover with PSCell from NR-DC to NR-DC is commanded, the PSCell change time shall be less than DHOwithPSCell_PSCell:
-	DHOwithPSCell_PSCell = TRRC_delay + Tprocessing + Tsearch_PCell + Tsearch_PSCell + T∆ + TPSCell_ DU + 2 ms
Where:
-	TRRC_delay Tprocessing, Tsearch_PSCell, T∆ and TPSCell_ DU are the same as defined in clause 8.9.2.
-	Tprocessing is the SW processing time needed by UE, including RF warm up period. 
For handover with PSCell from FR1-FR1 NR-DC to FR1-FR2 NR-DC, Tprocessing = 30 ms if SMTC of the target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync. Otherwise, Tprocessing = 25 ms.
For handover with PSCell from FR1-FR2 NR-DC to FR1-FR1 NR-DC and from FR1-FR1 NR-DC to FR1-FR2 NR-DC, Tprocessing = 50 ms if SMTC of the target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync. Otherwise, Tprocessing = 45 ms.
-	Tsearch_PCell is the time for obtaining the timing reference of target PCell. If SMTC of the target unknown PSCell is configured in targetcellSMTC-SCG-r16 but not configured in reconfigurationWithSync, Tsearch_PCell = Tsearch + TΔ + Tmargin, where Tsearch, TΔ and Tmargin are specified in clause 6.1.5.4.1. Otherwise, Tsearch_PCell = 0 ms.
The Trs definition from clause 8.9.2 is modified as following for requirements in this section:
-	Trs is the SMTC periodicity of the target NR cell if target PSCell is unknown and SMTC configuration of target unknown PSCell is present in either targetcellSMTC-SCG-r16 or reconfigurationWithSync, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the measObjectNRs having the same SSB frequency and subcarrier spacing configured by MN and SN have different SMTC, Trs is the periodicity of one of the SMTC which is up to UE implementation. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this section is applied with Trs = 5 ms assuming the SSB transmission periodicity is 5 ms. There is no requirement if the SSB transmission periodicity is not 5 ms. 
PSCell known and unknown condition is as defined in clause 8.9.2.
<< End of text proposal 7>>

<<  Start of text proposal 8>>
8.17.2	SCG Activation Delay Requirement
The requirements in this clause shall apply for the UE configured with one deactivated SCG in NR-DC and when PScell in one SCG is being activated.
The delay within which the UE shall be able to activate the deactivated SCG depends upon the specified conditions.
Upon receiving SCG activation command in slot n, the UE shall be capable to transmit PRACH preamble or PUCCH or PUSCH towards PSCell no later than in slot  ,
where:
	Tactivation_time = TRRC_delay + Tprocessing + Tsearch + T∆ + TIU + 2 ms
	TRRC_delay is the RRC procedure delay as specified in TS 38.331 [2].
	Tprocessing is the SW processing time needed by UE, including RF warm up period. When PSCell is activated from deactivated state, if any PSCell parameter is modified, Tprocessing = 20ms. Otherwise, Tprocessing = 5 ms.	Tsearch is the time for AGC settling and PSS/SSS detection.
	Tsearch is the time for AGC settling and PSS/SSS detection.
	For RACH based PSCell activation, if the target cell is a known NR FR1 PSCell, Tsearch = 0 ms, and if the target cell is an unknown FR1 PSCell and Es/Iot ≥ -2 dB, then Tsearch = 3* Trs ms. If the target cell is a known NR FR2 PSCell, Tsearch = 0 ms. If the target cell is an unknown FR2 PSCell and Es/Iot ≥ -2 dB, then Tsearch = 24* Trs ms.
	For RACH-less based PSCell activation, if RLM and BFD are configured and TCI state is known, Tsearch = 0 ms if the target cell is a known FR2 PScell. There are no requirements if PSCell is unknown.	Comment by OPPO-Roy: Depending on the discussion in RAN4#106 meeting.
	T∆ is time for fine time tracking and acquiring full timing information of the target PSCell. T∆ = 1*Trs ms. 
	TIU: When RACH based PSCell activation is configured, it is the delay uncertainty in acquiring the first available PRACH occasion in the PSCell. TIU is up to the summation of SSB to PRACH occasion association period and 10 ms. SSB to PRACH occasion associated period is defined in Table 8.1-1 of TS 38.213 [3].
	When RACH-less based PSCell activation is configured, it is the uncertainty in acquiring the first PUSCH transmission occasion [or SR on PUCCH]. 
	Trs is the SMTC periodicity of the PSCell if the UE has been provided with an SMTC configuration for the target cell in SCG activation command, otherwise Trs is the SMTC configured in the measObjectNR having the same SSB frequency and subcarrier spacing. If the UE is not provided SMTC configuration or measurement object on this frequency, the requirement in this clause is applied with Trs = 5 ms assuming the SSB transmission periodicity is 5 ms. There is no requirement if the SSB transmission periodicity is not 5.
In FR1 and FR2, the PSCell is known if it has been meeting the following conditions:
-	During the last 5 seconds before the reception of the SCG activation command:
-	the UE has sent a valid measurement report for the PSCell being activated and
-	One of the SSBs measured from the PSCell being activated remains detectable according to the cell identification conditions specified in clause 9.3.
-	One of the SSBs measured from PSCell being activated also remains detectable during the PSCell activation delay Tactivation_time according to the cell identification conditions specified in clause 9.3.
otherwise it is unknown.
If the UE is configured to perform BFD while the SCG is deactivated
-	The TCI state is known if the following conditions are met:
-	During the period from the PSCell deactivation to the completion of PSCell activation, while PSCell was deactivated, 
-	UE has not detected beam failure
-	Otherwise, the TCI state is unknown.
The PCell interruption specified in clause 8.2 is allowed only during the RRC reconfiguration procedure [2].
<<  Start of text proposal 8>>
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