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1. Introduction
In RANP #96 meeting, the WID [1] for R18 eFeRRM was agreed and one key scope for study is RRM requirements for FR1-FR1 NR-DC scenarios. As justified, FR1 + FR1 NR-DC band combinations were introduced in Rel-16 and the relevant deployment scenarios are expected to be used globally. However, the RRM requirements for FR1 + FR1 NR-DC are missing, which may negatively affect the overall performance in NR-DC scenarios and shall be specified.
	· Define RRM requirements for FR1-FR1 NR-DC scenarios [RAN4] 
· RRM requirements include the number of serving carriers, PSCell addition/release delay requirement, PSCell change and conditional PSCell change delay, scheduling availability, and CSSF. Other Rel-15 requirements are not precluded and are subject to WI stage discussion.
· For R16 and R17 features, RRM requirements for FR1-FR1 NR-DC including HO with PSCell, SCG activation/deactivation and CPAC.
·  Note: no other R16/17 features are considered



In this contribution, we preliminarily discuss the RRM requirements for FR1-FR1 NR-DC scenario.
2. RRM for FR1-FR1 NR-DC 
Based on the scope of WID, the following sub-topics are discussed in the scenario of FR1-FR1 NR-DC.
2.1 Number of serving carriers
The existing RRM requirement for number of serving carriers are defined as following, and it is only specified for FR1+FR2 NR-DC.

	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:
-	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.



In TS38.101-1-h60, if FR1+FR1 NR-DC is used, the max number of serving cell could be found in the BC of “DC_n48C-n96E” (it has 6 CCs in total based on following CA BW classes table). On the UL, only 2 CCs are supported for combination for FR1-FR1 NR-DC in TS38.101-1-h60.
	NR CA bandwidth class
	Aggregated channel bandwidth
	Number of contiguous CC
	Fallback group

	A
	BWChannel ≤ BWChannel,max
	1
	1, 2, 34

	B
	20 MHz ≤ BWChannel_CA ≤ 100 MHz
	2
	2, 34

	C
	100 MHz < BWChannel_CA ≤ 2 x BWChannel,max
	2
	1, 34

	D
	200 MHz < BWChannel_CA ≤ 3 x BWChannel,max
	3
	

	E
	300 MHz < BWChannel_CA ≤ 4 x BWChannel,max
	4
	



The requirement for NR-DC serving CC number shall be revised to:
	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:
-	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, with 1 UL in PCell, and 1 UL in PSCell.



Proposal 1: For FR1+FR1 NR-DC, the number of serving carriers in RRM requirement is up to 6 NR DL CCs in total, with 1 UL in PCell, and 1 UL in PSCell.
2.2 PSCell addition/release delay and conditional PSCell addition
The existing RRM requirement for PSCell addition/release delay are defined as following, and it is only specified for FR1+FR2 NR-DC.
	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 = 40 ms.
	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 = 24* Trs ms.
	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].



The only technical change shall be made on Tprocessing and Tsearch in the existing PSCell addition delay requirement. Since both PCell and target PSCell is in FR1, SW processing time needed by UE could be reduced to 20ms. The cell searching time shall be as same as in FR1 NR PSCell addition requirement in EN-DC, and that means: if the target cell is unknown and the target cell Ês/Iot ≥ -2dB, Tsearch = 3* Trs ms. 
Besides above technical changes, some clarifications are still needed in spec to include FR1+FR1 NR-DC for FR1 PSCell addition requirement.
Proposal 2: the following technical change are proposed for FR1+ FR1 NR-DC PSCell addition delay requirement:
· For NR PSCell in FR1: Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms.
· For NR PSCell in FR1: 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* Trs ms.

Regarding the PSCell release, the RRC processing time would be counted based on TS38.331 for both FR1 and FR2 PSCell case, so there is no need to further change RAN4 requirement for FR1 PSCell release in FR1+FR1 NR-DC.
Proposal 3: For FR1+FR1 NR-DC case, no change is needed on existing PSCell release delay requirement. 

In the interruption requirement for NR PSCell addition, the existing requirement is generic enough to cover the FR1+FR1 NR-DC (somewhat like FR1+FR1 inter-band CA), so no need to change the existing interruption requirement for FR1 PSCell addition or release.
Proposal 4: For FR1+FR1 NR-DC case, no change is needed on existing interruption requirement for NR PSCell addition/release.

Regarding the conditional PSCell addition, the existing requirement has already somehow covered FR1+FR1 NR-DC, as following,

Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms when PSCell is in FR1, and Tprocessing = 40 ms when PSCell is in FR2.

However, some clarification is needed to say that “The requirements in this clause shall apply for the UE configured with only PCell in FR1.”

Proposal 5: For FR1+FR1 NR-DC case, no technical change is needed on existing conditional PSCell addition requirement except some clarification in the spec.

2.3 PSCell change and conditional PSCell change delay
The existing PSCell change requirement in section 8.11 TS38.133 is general enough to cover the FR1+FR1 NR-DC scenario already, as following,
	8.11	PSCell Change
This clause defines requirements for the delay within which the UE shall be able to change PSCell to other cell in EN-DC or NR-DC. The requirements in this clause are applicable to EN-DC and NR-DC. 
The UE shall be capable of transmitting PRACH preamble towards the target PSCell no later than specified in clause 8.9.2 for the case of NR-DC and in TS 36.133 clause 7.31.2 for the case of EN-DC,, where the following values for slot n, Tprocessing  and TRRC_delay shall override the existing ones:
-	Slot n is the last slot overlapping with the PDSCH containing PSCell change,
-	Tprocessing = 20 ms when source and target cells are in the same FR,   generic for FR1+FR1 NR-DC
-	Tprocessing = 40 ms when source and target cells are in different FRs.  generic for FR1+FR1 NR-DC
-	TRRC_delay is the RRC procedure delay as specified in TS 36.331 [16] if the corresponding RRC message is embedded in E-UTRA RRC message, otherwise it is the RRC procedure delay as specified in TS 38.331 [2].



Thus, no change is needed for PSCell change requirement for FR1+FR1 NR-DC scenario.
Proposal 6: For FR1+FR1 NR-DC case, no change is needed on existing PSCell change requirement.

Regarding conditional PSCell change, the existing requirement in section 8.11B TS38.133 is also general enough to cover the FR1+FR1 NR-DC scenario already. But some clarification is still needed to say that “The requirements in this clause shall apply for the UE configured with only PCell in FR1.”

Proposal 7: For FR1+FR1 NR-DC case, no technical change is needed on existing conditional PSCell change requirement except some clarification in the spec.

2.4 Scheduling availability
The existing scheduling availability requirement are used in both L1 measurement (including RLM/BFD/CBD/L1-RSRP) and L3 measurement(including intra-/inter-freq measurement without MG).
Regarding the scheduling availability requirement for L1 measurement, the following requirement is specified in current spec:
	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, 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.



We think the FR1 inter-band CA case is very much similar as FR1-FR1 NR-DC case, and therefore we propose to use the same scheduling availability requirement from FR1 inter-band CA case.
Proposal 8: For RLM/BFD/CBD/L1-RSRP, the existing scheduling availability requirement for FR1 inter-band CA is used for FR1-FR1 NR-DC scenario.

Regarding the scheduling availability requirement for L3 measurement, the following requirement is specified in current spec:
	9.2.5.3.1	Scheduling availability of UE performing measurements in TDD bands on FR1
[omit irrelevant part]
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. 
When TDD inter-band carrier aggregation 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.
9.2.5.3.2	Scheduling availability of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1
[omit irrelevant part]
When 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. 



In TS38.306, it specified that, the capability IE of simultaneousRxTxInterBandCA can also used for NR-DC case.
	simultaneousRxTxInterBandCA
Indicates whether the UE supports simultaneous transmission and reception in TDD-TDD and TDD-FDD inter-band NR CA. If this field is included in ca- ParametersNR-ForDC, it indicates the UE supports simultaneous transmission and reception between any UL/DL band pair within a cell group and across MCG and SCG in TDD-TDD and TDD-FDD inter-band NR-DC. It is mandatory for certain TDD-FDD and TDD-TDD band combinations defined in TS 38.101-1 [2], TS 38.101- 2 [3] and TS 38.101-3 [4].



Thus, in intra-frequency measurement without MG, the same scheduling availability requirement of UE performing measurements in TDD bands in FR1 inter-band CA case can be used for FR1-FR1 NR-DC scenario. Moreover, existing scheduling availability requirement of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1 didn’t have a case of FR1 inter-band CA, and therefore there is also no need to have it for FR1-FR1 NR-DC case.
For inter-frequency measurement without MG, no scheduling availability requirement is specified for FR1 inter-band CA, and we think we don’t need to specify scheduling availability requirement for FR1-FR1 NR-DC either unless such requirement is introduced for FR1 inter-band CA.
Proposal 9: 
For intra-frequency measurement without MG, 
· the existing scheduling availability requirement of UE performing measurements in TDD bands in FR1 inter-band CA case is used for FR1-FR1 NR-DC scenario. 
· 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 inter-frequency measurement without MG, 
· 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. 
· 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.

2.5 CSSF design
The existing RRM requirement for CSSF outside MG of NR-DC is specified as following:
	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 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)
	2x(1+ NPSCC_CSIRS) Note 2 
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )
	2x(NSCC_SSB +Y+2x NSCC_CSIRS )






For FR1 PSCC measurement, we also think the 2nd searcher shall be used for it but it needs to share the 2nd searcher with other FR1 SCCs in both MCG and SCG. The usage of 2nd searcher for PSCC can be 50%, and the SCCs and inter-frequency layer without MG in both MCG and SCG share the other 50% of the 2nd searcher. PCC always use the 1st searcher as same as FR1+FR2 NR-DC. 

Proposal 10: 

For FR1-FR1 NR-DC scenario, FR1 PCC use 1st searcher, FR1 PSCC uses 50% of the 2nd searcher, and all the SCCs and inter-frequency layer without MG in both MCG and SCG use the other 50% of the 2nd searcher. The CSSF outside MG table is proposed as following. 

	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 + 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 )



The existing RRM requirement for CSSF with MG of NR-DC is generic enough for all kinds of NR-DC, and therefore no change is needed for CSSF within MG for FR1-FR1 NR-DC.

Proposal 11: For FR1+FR1 NR-DC case, no change is needed on existing CSSF within MG requirement.

2.6 FR1-FR1 HO with PSCell 
The existing RRM requirement for HO with PSCell only cover the case for HO from FR1-FR2 NR-DC to FR1-FR2 NR-DC. The missing cases of NR-DC can be:
· HO with PSCell from FR1-FR1 NR-DC to FR1-FR1 NR-DC
· HO with PSCell from FR1-FR2 NR-DC to FR1-FR1 NR-DC
· HO with PSCell from FR1-FR1 NR-DC to FR1-FR2 NR-DC
· HO with PSCell from FR1-FR2 NR-DC to FR1-FR2 NR-DC (existing requirement)
Since we have proposal 2 for FR1-FR1 NR-DC PSCell addition and the HO with PSCell requirement for NR-DC to NR-DC will refer to section 8.9.2, there is no need to have any change to cover the HO with PSCell for FR1-FR1 NR-DC to FR1-FR1 NR-DC. Additionally, such requirement can also cover the HO with PSCell for FR1-FR2 NR-DC to FR1-FR1 NR-DC (the source NR-DC has both FR1 and FR2 serving CCs), and the processing time is 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.
However, for HO with PSCell from FR1-FR1 NR-DC to FR1-FR2 NR-DC, the processing time in PSCell change part shall be revised since the old NR-DC mode has only FR1 serving CCs but new NR-DC mode needs to have FR2 PSCC. For HO with PSCell for FR1-FR1 NR-DC to FR1-FR2 NR-DC, we think the processing time is 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.
Proposal 12: 
For HO with PSCell from ‘FR1-FR1 NR-DC to FR1-FR1 NR-DC’ and ‘FR1-FR2 NR-DC to FR1-FR1 NR-DC’, the existing requirement in section 6.1.5.4 TS38.133 can be reused.
For HO with PSCell from ‘FR1-FR1 NR-DC to FR1-FR2 NR-DC’, the processing time in existing PSCell change delay requirement in section 6.1.5.4.2 TS38.133 shall be defined as following; but other parts in existing requirement in section 6.1.5.4 TS38.133 can be reused,
· 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.
2.7 SCG activation/deactivation
The existing RRM requirement for SCG activation is defined as following, and it is only specified for FR1+FR2 NR-DC.
	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 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 or 10ms].
	Tsearch is the time for AGC settling and PSS/SSS detection.
	For RACH based PSCell activation, 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.
	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 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
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 Tconfig_PSCell 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].



For SCG activation in FR1+FR1 NR-DC, the processing time can be same as for FR1+FR2 NR-DC (FR1-FR1 NR-DC processing shall not be longer than FR1+FR2 NR-DC case in our view).
Similar as FR1 PSCell addition in proposal 2, 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 based PSCell activation, the existing requirement can also apply for FR1+FR1 NR-DC case (no difference was observed).
For the known/unknown PSCell condition, since Rx beam doesn’t need to consider for FR1 PSCell case (no need to limit the side condition as one specific SSB is detectable), the known condition from FR1 HO can be reused, that is: in FR1, the PSCell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown. 
Proposal 13:
To cover SCG activation delay requirement for FR1+FR1 NR-DC, the following changes on existing requirement shall be added, and other parts in existing requirement in section 8.17.2 TS38.133 can be reused,
· 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.
· In FR1, the PSCell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown
3. Conclusion
In this contribution, we preliminarily discuss the RRM requirements for FR1-FR1 NR-DC scenario.

Proposal 1: For FR1+FR1 NR-DC, the number of serving carriers in RRM requirement is up to 6 NR DL CCs in total, with 1 UL in PCell, and 1 UL in PSCell.

Proposal 2: the following technical change are proposed for FR1+ FR1 NR-DC PSCell addition delay requirement:
· For NR PSCell in FR1: Tprocessing is the SW processing time needed by UE, including RF warm up period. Tprocessing = 20 ms.
· For NR PSCell in FR1: 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* Trs ms.

Proposal 3: For FR1+FR1 NR-DC case, no change is needed on existing PSCell release delay requirement. 

Proposal 4: For FR1+FR1 NR-DC case, no change is needed on existing interruption requirement for NR PSCell addition/release.

Proposal 5: For FR1+FR1 NR-DC case, no technical change is needed on existing conditional PSCell addition requirement except some clarification in the spec.

Proposal 6: For FR1+FR1 NR-DC case, no change is needed on existing PSCell change requirement.

Proposal 7: For FR1+FR1 NR-DC case, no technical change is needed on existing conditional PSCell change requirement except some clarification in the spec.

Proposal 8: For RLM/BFD/CBD/L1-RSRP, the existing scheduling availability requirement for FR1 inter-band CA is used for FR1-FR1 NR-DC scenario.

Proposal 9: 
For intra-frequency measurement without MG, 
· the existing scheduling availability requirement of UE performing measurements in TDD bands in FR1 inter-band CA case is used for FR1-FR1 NR-DC scenario. 
· 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 inter-frequency measurement without MG, 
· 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. 
· 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.

Proposal 10: 
For FR1-FR1 NR-DC scenario, FR1 PCC use 1st searcher, FR1 PSCC uses 50% of the 2nd searcher, and all the SCCs and inter-frequency layer without MG in both MCG and SCG use the other 50% of the 2nd searcher. The CSSF table is proposed as following. 

	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 + 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 )



Proposal 11: For FR1+FR1 NR-DC case, no change is needed on existing CSSF within MG requirement.

Proposal 12: 
For HO with PSCell from ‘FR1-FR1 NR-DC to FR1-FR1 NR-DC’ and ‘FR1-FR2 NR-DC to FR1-FR1 NR-DC’, the existing requirement in section 6.1.5.4 TS38.133 can be reused.
For HO with PSCell from ‘FR1-FR1 NR-DC to FR1-FR2 NR-DC’, the processing time in existing PSCell change delay requirement in section 6.1.5.4.2 TS38.133 shall be defined as following; but other parts in existing requirement in section 6.1.5.4 TS38.133 can be reused,
· 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.

Proposal 13:
To cover SCG activation delay requirement for FR1+FR1 NR-DC, the following changes on existing requirement shall be added, and other parts in existing requirement in section 8.17.2 TS38.133 can be reused,
· 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.
· In FR1, the PSCell is known if it has been meeting the relevant cell identification requirement during the last 5 seconds otherwise it is unknown.
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