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1. Introduction
In RAN4 #105 meeting, RRM requirements for FR1-FR1 NR-DC scenarios have been discussed. The WF of eFeRRM has been agreed in [1], and the open issues were also captured. In this paper, we further discuss the RRM requirements for FR1-FR1 NR-DC scenario.
2. Discussion on FR1+FR1 NR-DC RRM
2.1 Scheduling availability
The agreement we achieved in last meeting were:
	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.



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 be 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 if UE does not support simultaneousRxTxInterBandCA in ca-ParametersNR-ForDC. 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.
Proposal 1: 
For intra-frequency measurement without MG, 
· For UE who does not support simultaneousRxTxInterBandCA in ca-ParametersNR-ForDC, 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 explicitly update the spec for scheduling availability requirement of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1 for FR1-FR1 NR-DC scenario.
2.2 Measurement restriction
The options we discussed in last meeting were:
	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.



In our view the current measurement restriction is quite general for all cases, and therefore we think the existing measurement restriction requirement can also be used for FR1+FR1 NR-DC. We also think the UE capability for inter-band CA in TS38.306 can also be applied to FR1-FR1 inter-band NR-DC, as duplicated below. 
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In TS38.331, the supportedSubCarrierSpacingDL is defined inside FeatureSetDownlinkPerCC, and FeatureSetDownlinkPerCC is associated with specific band combination (in FeatureSetDownlink). This CA capability can also be used for the DC band combination in RAN2.
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Thus, we shall treat this NR-DC case as same as CA case. In TS38.133 section 3.6.10, we have following applicability definition:
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Thus, we think the open issue left from last meeting has already covered by current RAN4 spec, i.e., the measurement restriction requirement does not apply if such error case happens.
[bookmark: OLE_LINK17][bookmark: OLE_LINK18]Observation 1: the supportedSubCarrierSpacingDL in TS38.306 and TS38.331 covers both CA and DC case.
Observation 2: current applicability definition in TS38.133 section 3.6.10 has already covered the measurement restriction issue left from last meeting, i.e., 
· whether there is scenario that network configures mixed numerology on two CCs, while UE doesn’t support simultaneous reception for two CCs.
Proposal 2: 
· Measurement restriction requirement is not applicable when network configures mixed numerology on two CCs, while UE doesn’t support simultaneous reception for two CCs.
· No need to update spec for this issue since TS38.133 section 3.6.10 has already covered it.
2.3 SCG activation/deactivation
The options we discussed in last meeting were:
	Sub-topic 1-7: SCG activation/deactivation
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.



The existing RRM requirement for RACH-lessSCG 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 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 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].



If PSCell is unknown, no requirement shall be applied, and we think this condition shall also be used for FR1+FR1 NR-DC since the TA is also not available for an unknown PSCell during SCG activation. Moreover, So the SCG activation for FR1+FR1 NR-DC shall be:
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 FR1 PScell. There are no requirements if FR1 PSCell is unknown.
Proposal 3: 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).
3. Conclusion
In this paper, we further discuss the RRM requirements for FR1-FR1 NR-DC scenario.

Proposal 1: 
For intra-frequency measurement without MG, 
· For UE who does not support simultaneousRxTxInterBandCA in ca-ParametersNR-ForDC, 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 explicitly update the spec for scheduling availability requirement of UE performing measurements with a different subcarrier spacing than PDSCH/PDCCH on FR1 for FR1-FR1 NR-DC scenario.
Observation 1: the supportedSubCarrierSpacingDL in TS38.306 and TS38.331 covers both CA and DC case.
Observation 2: current applicability definition in TS38.133 section 3.6.10 has already covered the measurement restriction issue left from last meeting, i.e., 
· whether there is scenario that network configures mixed numerology on two CCs, while UE doesn’t support simultaneous reception for two CCs.
Proposal 2: 
· Measurement restriction requirement is not applicable when network configures mixed numerology on two CCs, while UE doesn’t support simultaneous reception for two CCs.
· No need to update spec for this issue since TS38.133 section 3.6.10 has already covered it.
Proposal 3: 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).
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3.6.10 Applicability of requirements for measurement restrictions

The requirements for measurement restrictions in clause 8.1.2.3,8.1.3.3,8.5.2.3,8.53.3,85.5.3,8.5.6.3,9.5.5 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.
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supportedSubCarrierSpacingDL

Defines the supported sub-carrier spacing for DL by the UE, as defined in clause
4.2-1 of TS 38.211 [6], indicating the UE supports simultaneous reception with
same or different numerologies in CA. Support of simultaneous reception with same
numerology for intra-band NR CA including both contiguous and non-contiguous is
mandatory with capability in both FR1 and FR2. Support of simultaneous reception
with two different numerologies between FR1 band(s) and FR2 band(s) in DL is
mandatory with capability if UE supports inter-band NR CA including both FR1
band(s) and FR2 band(s). Optional for other cases. Support of simultaneous
reception of with different numerologies in CA for other cases is optional.
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