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1. Topic #2: RRM core requirements for FR2 SCell activation delay reduction (11.9.2)
1.1 Sub-topic 2-1 General
Issue 2-1-1: Baseline scope for FR2 SCell activation enhancement
Agreement:
· 1st phase: RAN4 starts the discussion of the R18 unknown FR2 SCell activation enhancement based on baseline FR2 SCell activation requirement in TS38.133 section 8.3.2 
· Discuss the feasibility and method of SCell activation enhancement based on AP-CSI-RS and/or A-TRS
· 2nd phase: the other SCell activation cases, e.g., multiple SCell activation, direct SCell activation, and PUCCH SCell activation, to be discussed after baseline case (i.e. single FR2 SCell activation) is completed.
· 2nd phase will start from RAN4 #107 meeting.


Issue 2-1-2: Prioritization for initial phase
Agreement:
· RAN4 to prioritize at least FR2 unknown Scell delay reduction in the 1st phase of the WI.
· FR2 unknown Scell without intra-band serving cell is considered for 1st phase.
· The extension of the enhancement solutions to FR1 can also be discussed.

1.2 Sub-topic 2-2 L3 part enhancement for FR2 SCell activation (AGC, cell synchronization, cell L3 measurement, cell T/F tracking and etc.)

Beam related enhancement for L3 part 

Issue 2-2-1: Beam sweeping factor enhancement in L3 part of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)
· FFS on beam sweeping factor reduction during unknown FR2 SCell activation. 
· Option 1a (CMCC): The agreements on reduced RX beam sweeping factor for Rel-17 FR2 HST or positioning enhancement can be considered as baseline.
· Option 1b (vivo): Introduce the UE capability to support Rx beam sweeping factor can be less than 8 for FR2
· Option 1c (Ericsson): 
· RAN4 to define RX beam constant time. Where, RX beam constant time is a time duration or window within which the RX beams are assumed to be constant or non changing. Rx beam constant time to be agreed as [X=1280ms].
· If UE performed a full RX beam sweeping for a procedure, next procedures or steps fall within RX beam constant time do not need to perform RX beam sweeping.
· UE can speed up the remaining steps in SCell activation with a shorter beam scaling factor based on prior Rx beam information from the step before
· Other option is not precluded


Issue 2-2-2: Beam sweeping factor enhancement related with WI of FR2 multi-Rx chain DL reception
· FFS whether or how to leverage conclusions from multi-Rx chain DL reception WI to FR2 SCell activation enhancement in R18 eFeRRM WI if the multi-Rx chain DL reception WI has corresponding conclusions for measurement delay reduction.

AGC/Cell measurement/synchronization sample number related enhancement for L3 part

Issue 2-2-3: Cell measurement/synchronization sample number related enhancement of FR2 unknown SCell activation
· FFS to align the understanding of cell measurement/synchronization/AGC in the existing FR2 unknown SCell activation delay requirement.
· FFS on all options for issue 2-2-3
· Option 1 (Apple, OPPO, CMCC, LGE, MTK, NTT DCM): RAN4 to study sample number reduction for L3 measurement/synchronization during unknown FR2 SCell activation (with -2dB SINR side condition)
· Option 1a(Apple, CMCC): RAN4 to study if we can remove or reduce L3 T/F tracking time (8 Trs)
· Option 2 (ZTE): Based on the assumption of scaling factor 8, whether the processing latency of AGC can be reduced, should be further discussed.


RS related enhancement for L3 part

Issue 2-2-4: RS related enhancement of FR2 unknown SCell activation
· FFS: AP-CSI-RS and/or A-TRS based fast SCell activation may also apply to unknown FR2 SCell activation enhancement


1.3 Sub-topic 2-3 L1 part enhancement for FR2 SCell activation (L1-RSRP, TCI determination, CQI RS configuration/activation, CQI reporting and etc.)
Enhancement for L1-RSRP 

Issue 2-3-1: Beam sweeping factor enhancement in L1-RSRP measurement of FR2 unknown SCell activation (not related with WI of FR2 multi-Rx chain DL reception)

· FFS on beam sweeping factor reduction for L1 measurement during unknown FR2 SCell activation. 
· Option 1a (vivo): Introduce the UE capability to support Rx beam sweeping factor can be less than 8 for FR2
· Option 1b (Ericsson): 
· RAN4 to discuss the solutions or pre-conditions to reduce the scaling factor N1 in FR2 SCell activation.
· RAN4 to define RX beam constant time. Where, RX beam constant time is a time duration or window within which the RX beams are assumed to be constant or non changing. Rx beam constant time to be agreed as [X=1280ms].
· If UE performed a full RX beam sweeping for a procedure, next procedures or steps fall within RX beam constant time do not need to perform RX beam sweeping.
· UE can speed up the remaining steps in SCell activation with a shorter beam scaling factor based on prior Rx beam information from the step before
· Option 2 (LG, MTK, HW, ZTE): Consider reporting (rough) best Tx beam during cell detection to reduce L1-RSRP measurement delay

Issue 2-3-2: Beam sweeping factor enhancement in L1-RSRP measurement of FR2 unknown SCell activation related with WI of FR2 multi-Rx chain DL reception
Agreement:
· Conclusion of issue 2-2-2 is applied for this issue 2-3-2


Issue 2-3-3: Sample number enhancement in L1-RSRP measurement of FR2 unknown SCell activation
· FFS: the sample number of PHY filtering cannot be reduced since M=1 is used for L1-RSRP measurement in FR2 unknown SCell activation requirement.


Issue 2-3-4: Prioritization enhancement for L1-RSRP measurement of FR2 unknown SCell activation
FFS:
· Proposal 1 (Huawei, vivo, Apple): study whether L1-RSRP measurement during SCell activation shall have higher priority over L3 measurement and whether it should be performed in non-DRX mode even DRX is configured.
· Proposal 1a (Huawei): agree that L1-RSRP measurement during SCell activation shall have higher priority over L3 measurement and it should be perform in non-DRX mode even DRX is configured.


Issue 2-3-5: Other enhancement for L1-RSRP measurement of FR2 unknown SCell activation
FFS:
· Proposal 1 (NTT DoCoMo): FR2 SCell activation delay requirement should be studied under the assumption that UE performs L1-RSRP measurements for a cell with different PCI from serving cell 
· Proposal 2 (Apple, OPPO, ZTE, Xiaomi, OPPO, Ericsson, Nokia, NTT DCM): RAN4 to study skipping L1-RSRP measurement
· Proposal 2a (Apple, OPPO, LGE, NTT DCM, ZTE): use measurement result from L3 stage for L1-RSRP reporting, if L3 measurement and L1 measurement are using same RS or QCLed type D RSs
· Proposal 2b (ZTE, NTT DCM, ZTE): For the case of IBM disabled, maybe the UE would receive DL transmissions from different serving cells with the same Rx beam assumption. In such case, not any L1-RSRP measurement and report is necessary for this to-be-activated SCells if one active serving cell existing.
· Proposal 2c (Huawei, Apple, LGE, OPPO, NTT DCM, ZTE): UE can report the beam information based on cell search and skip the L1-RSRP procedure.

TCI related enhancement for L1 part 

Issue 2-3-6: Fine timing tracking for SSB corresponding to the TCI state during FR2 unknown SCell activation
· FFS: whether and how to skip fine timing tracking for SSB corresponding to the TCI state, if SSB timing from L3 measurement stage or SSB timing from L1-RSRP measurement stage can be reused.

Issue 2-3-7: TCI activation enhancement during FR2 unknown SCell activation
FFS:
· Proposal 1 (Intel, Apple, Xiaomi,): further discuss the UE beam assumption after L1-RSRP report to reduce MAC CE based TCI activation delay.
· Proposal 1a(Huawei, Apple, Intel, Xiaomi, OPPO, MTK, Ericsson, NTT DCM): the uncertainty of TCI configuration/activation can be saved when TCI of PDCCH/PDSC/CSI-RS is associated with the best L1-RSRP report.
· Proposal 2 (ZTE): to consider whether the TCI state indication can be acquired by UE before SCell activation or not, which would impact the total latency.
· Proposal 3 (ZTE): to consider whether and how to identify TCI state without L1-RSRP measurement and report, which is the core issue for latency reduction for unknown case.

Aperiodic RS related enhancement for L1 part 

Issue 2-3-8: Aperiodic RS related enhancement during FR2 unknown SCell activation
FFS:
· Proposal 1 (Apple, Ericsson): RAN4 to discuss: use AP RS for L1-RSRP measurement if UE can indicate the completion of L3 stage or can indicate the readiness of L1 measurement
· Proposal 2a(Apple, Xiaomi, MTK, Ericsson, ZTE): RAN4 to discuss: use A-TRS corresponding to the TCI state for fine timing tracking after TCI activation command
· Proposal 2b(Xiaomi): If there is no any QCL information of reference signal for target SCell, A-TRS is configured for fine timing tracking, and the A-TRS is QCL-ed with the selected SSB index.
· Proposal 3: Any other solutions to enable A-TRS usage to unknown SCell activation is not precluded.

SP CSI-RS and periodic CSI-RS related enhancement for L1 part 

Issue 2-3-9: SP CSI-RS and periodic CSI-RS related enhancement during FR2 unknown SCell activation
FFS:
· Proposal 1 (Intel, MTK): Futher discuss how to reduce the semi-persistent CSI-RS activation or RRC based CSI-RS configuration delay. 

1.4 Sub-topic 2-4 Other potential enhancement for FR2 SCell activation 
Issue 2-4-1: Other possible enhancement of FR2 unknown SCell activation
FFS:
· Proposal 1 (LG, Nokia, ZTE): Consider long term measurement or aperiodic measurement to detect target SCell before SCell activation command
· Proposal 2 (Nokia, LGE, Ericsson):
· Proposal 2a: The 3/4s time constraint of L3-RSRP reporting in known/unknown condition needs to be revisited to reduce the FR2 SCell activation delay.
· Proposal 2b: Some alignment on the up-to-date known/unknown status of the to-be-activated SCell shall be considered to determine the FR2 SCell activation delay.
· Proposal 2c (this is not only for L3 part but for the whole activation procedure): The potential to enable earlier data transmission within the activation period needs to be studied
· Proposal 3 (MediaTek):
· Contention based random access (CBRA) can be used to activate first unknown SCell in one band.
· Proposal 4 (Huawei, Apple, CTC, ZTE):
· Under certain condition when the timing/beam information of active serving cell on FR2 inter-band is able to be applied for to-be-activated SCell, the SCell activation delay can be further reduced (e.g., Tactivation_time=3ms).
· Proposal 5 (ZTE, CTC): 
· To realize energy saving, similar as scellWithoutSSB defined for intra-band CA in Rel-16, the SCell without SSB or SSB-less can be considered for inter-band CA case. The corresponding SCell activation procedure needs some update for such SCell withou SSB or SSB-less.

2. Topic #3: RRM core requirements for FR1-FR1 NR-DC (11.9.3)
2.1 Sub-topic 3-1 General
Issue 3-1-1: How to reflect the applicability of the existing requirement for FR1+FR1 NR-DC
Agreement:
· Rel-18 RRM requirements need to remove the clarification or limitation of only supporting FR1-FR2 NR-DC
· FFS
· Proposal 1: Apart from the requirements in R16/R17 mentioned in the WID, RAN4 to discuss the applicability rules of other R16/R17 requirements for FR1+FR1 NR-DC with/without changing on existing requirements.
· Proposal 2: 
· RAN4 to firstly agree on the list of features that shall be included in the table1.  
· RAN4 to agree on the baseline requirement clause and formulation based on the agreed list of features that included in the table1.  
· RAN4 shall have separate applicability discussion of the Scheduling availability, CSSF impacted based on the agreed list of features that included in the table1.  

Issue 3-1-2: Other features with FR1+FR1 NR-DC
Agreement:
· The impact of features such as NR-U, MG-enhancement and Redcap are not expected unless the WI scope was extended.

2.2 Sub-topic 3-2 RRM requirement for FR1+FR1 NR-DC
Number of serving carriers

Issue 3-2-1: Number of serving carriers
Agreement:
· RRM requirements for supported number of serving carriers for NR-DC need be updated  for FR1-FR1 NR-DC according to RF specification.
· FFS on exact number of serving carriers for NR-DC.
· Option 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, 1 UL in PSCell and 1 UL in SCell.
· Option 2: Exact number of serving carriers will be updated until the late phase of Rel-18 when RF spec is in more stable.

PSCell addition/release delay and conditional PSCell addition delay

Issue 3-2-2: PSCell addition delay requirement for FR1+FR1 NR-DC
Agreement:
· 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.


Issue 3-2-3: PSCell release delay requirement for FR1+FR1 NR-DC
Agreement:
· For FR1+FR1 NR-DC case, existing PSCell release delay requirement can be reused (section 8.9.3 in TS38.133).
· Whether or not the interruption requirement stated in section 8.9.3 of TS38.133 can be reused for FR1+FR1 NR-DC case is up to issue 3-2-4.

Issue 3-2-4: Interruption requirement for PSCell addition/release for FR1+FR1 NR-DC
· FFS
· Option 1(Apple, Intel, Xiaomi, OPPO, MTK, QC): For FR1+FR1 NR-DC case, existing interruption length requirement for NR PSCell addition/release can be reused. 
· Option 2(Nokia, Ericsson, vivo): NR-DC interruption requirements need to be updated to support FR1-FR1 NR-DC.
· Option 2a(vivo): When defining the interruption requirements, for the number of SCells for FR1-FR1 NR-DC, up to 3 SCell(s) in FR1 of PCell and up to 3 SCell(s) in FR1 of PSCell are configured, deconfigured, activated or deactivated.

Issue 3-2-5: conditional PSCell addition delay requirement for FR1+FR1 NR-DC
· FFS
· Option 1(Apple, Xiaomi, vivo, Intel, OPPO, MTK, QC, Nokia, HW, vivo): For FR1+FR1 NR-DC case, existing conditional PSCell addition requirement can be reused. (section 8.9A TS38.133)
· Option 2 (Ericsson): existing Conditional Pscell addition requirement (section 8.9A.2 TS38.133) can be used as a baseline for starting the discussion
· Option 2a: study the potential enhancement for TUE_preparation

PSCell change delay and conditional PSCell change delay

Issue 3-2-6: PSCell change delay requirement for FR1+FR1 NR-DC
Agreement: 
· For FR1+FR1 NR-DC case, existing PSCell change requirement can be reused. (Section 8.11 TS38.133)


Issue 3-2-7: conditional PSCell change delay requirement for FR1+FR1 NR-DC
Agreement: 
· For FR1+FR1 NR-DC case, existing conditional PSCell change requirement can be reused. (Section 8.11B TS38.133)

Scheduling availability

Issue 3-2-8: Scheduling availability requirement for RLM/BFD/CBD/L1-RSRP in FR1+FR1 NR-DC
Agreement:
· Scheduling restrictions for UE performing RLM/BFD/CBD/L1-RSRP in case of FR1-FR1 NR-DC needs to be clarified/updated in the specification.
· FFS on option 1a and 2 and 3.
· Option 1a(Apple, OPPO, Intel, Xiaomi, QC, vivo): For RLM/BFD/CBD/L1-RSRP, the existing scheduling availability requirement for FR1 inter-band CA is used for FR1-FR1 NR-DC scenario.
· Option 2(MediaTek, QC): Add inter-band NR-DC scenario in scheduling availability for both FR1+FR1 and FR1+FR2.
· Option 3(Nokia): Other solutions are not excluded. 

Issue 3-2-9: Scheduling availability requirement for L3 measurement in FR1+FR1 NR-DC
FFS:
· Option 1(Apple, OPPO, Intel, Xiaomi, MTK, HW): 
· 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.


Measurement restriction

Issue 3-2-10: Measurement restriction in FR1+FR1 NR-DC
FFS:
· Option 1(MediaTek): Add inter-band NR-DC scenario in measurement restriction for both FR1+FR1 and FR1+FR2.

CSSF

Issue 3-2-11: CSSF outside gap for FR1+FR1 NR-DC
Agreement:
· For CSSF, add the scenario of FR1 PCell + FR1 PSCell in CSSFoutside_gap,i.
· FFS on option 1a and 2.
· Option 1a(Apple, Xiaomi, OPPO, vivo, MTK, Ericsson, HW): CSSF outside gap for FR1+FR1 NR-DC is:
	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 )



· Option 2(Intel, QC): For FR1+FR1 NR-DC, further discuss whether similar rule to derive CSSFoutside_gap and CSSFwithin_gap based on FR1+FR2 NR DC can be re-used.

Issue 3-2-12: CSSF inside gap for FR1+FR1 NR-DC
Agreements:
· For FR1+FR1 NR-DC case, no change is needed on existing CSSF within MG requirement.

HO with PSCell 

Issue 3-2-13: HO with PSCell for FR1+FR1 NR-DC (FR1-FR1 NR-DC to FR1-FR1 NR-DC)
FFS:
· Option 1(Apple, Xiaomi, OPPO, vivo, Intel, MTK, QC, HW, vivo): the existing requirement of HO with PSCell in section 6.1.5.4 TS38.133 can be reused, i.e., for HO with PSCell requirement, Tprocessing= 30 ms for sequential case and Tprocessing= 25 ms for parallel case should be added for FR1-FR1 NR-DC.
· Option 2(Nokia, Ericsson): HO with PSCell from NR-DC to NR-DC need to be updated to support FR1-FR1 NR-DC

Issue 3-2-14: HO with PSCell for FR1+FR1 NR-DC (FR1-FR2 NR-DC to FR1-FR1 NR-DC)
FFS:
· Option 1(Apple, OPPO, Intel, Xiaomi, QC), HW: the existing requirement of HO with PSCell in section 6.1.5.4 TS38.133 can be reused
· Option 2 (vivo, MTK, QC): 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.
· Option 3(Nokia, Ericsson): HO with PSCell from NR-DC to NR-DC need to be updated to support FR1-FR1 NR-DC

Issue 3-2-15: HO with PSCell for FR1+FR1 NR-DC (FR1-FR1 NR-DC to FR1-FR2 NR-DC)
FFS:
· Option 1(Apple, OPPO, vivo, Intel, Xiaomi, MTK, QC, HW): 
· 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.
· Option 2(Nokia, Ericsson): HO with PSCell from NR-DC to NR-DC need to be updated to support FR1-FR1 NR-DC

SCG activation/deactivation

Issue 3-2-16: RACH based PSCell activation for FR1+FR1 NR-DC
Agreements:
· SCG activation/deactivation requirements need to be updated to support FR1-FR1 NR-DC
· FFS on option 1a and 1b
· Option 1a(Apple, Xiaomi, OPPO, MediaTek, vivo, Intel, Ericsson, HW): 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.
· Option 1b(Ericsson): further study the potential enhancement in T∆

Issue 3-2-17: Known condition for PSCell activation for FR1+FR1 NR-DC
FFS:
· Option 1(Apple, Intel, Xiaomi, OPPO, MTK, QC, HW, vivo): 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.

MTTD/MRTD
Agreement:
· For MRTD/MTTD requirements of FR1-FR1 NR-DC, the existing requirements can be reused.

