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Introduction
This topic summary includes RRM core/perf requirements for Rel-18 network energy saving (8.34.3 and 8.34.4).
List of candidate target of discussions for this topic. 
Topic #1: Core: SSB-less SCell operation
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Sub-topic 1-1 Feasibility conditions

Issue 1-1-2: Power difference conditions for scenario 1
For reception power difference conditions, following agreements were reached in RAN4#108bis R4-2317405
	Online discussion on October 12 (Thursday)
Agreement:
Issue 1-2-3: Power difference conditions for scenario 1
· One set of condition (Set 2) and one requirement
· Set 2: The maximum received Power difference can be up to [X] dB, and X is larger than 6.
· TRS/A-TRS is needed for Scell activation




· Proposals
· Option 1: The maximum received Power difference can be up to [25] dB. (Samsung, CMCC, Intel?, Nokia)
· Option 2: use 9dB for power difference between reference cell and target SSB-less SCell, without any clarification on BW size difference, carrier frequency difference, and PSD at gNB Tx. (Apple)
· If larger Rx power difference is assumed based on alt 1, then UE shall be allowed to have more samples for AGC settling on SSB-less SCell
· Option 3: use X=Y+6dB for difference between reference cell and target SSB-less SCell, Y is decided by the BW size difference, carrier frequency difference, and PSD difference at gNB Tx. (Apple)
· Option 4: When Received power difference between SSB-less SCell and reference cell is less than 12dB, one TRS /ATRS is needed for AGC. (Huawei)
· Option 5: The maximum received Power difference can be up to 30 dB (ZTE)
· Option 6: Do not define receive power difference as a side condition (Nokia, Ericsson)

· Recommended agreement for Wed Ad hoc session:
· [EPRE] difference less than [9] dB after pre-compensation by UE including BW size difference and carrier frequency difference.

Apple: wording is fine, this means PSD difference will not be large.
ZTE: in general, we should capture UE behaviour e.g. “UE is expected to do pre-compensation for AGC including BW size difference and carrier frequency difference”.
HW: fine with the wording and ZTE suggestion. This condition should cover most cases. We can further discuss the exact value of 9dB.
Nokia: in general fine, EPRE at UE side 
Intel: the method is good. This is applicability condition. “after pre-compensation” is not spec wording.
Vivo: EPRE assumes full loading or partial loading? Is this for TRS only?
	QC: EPRE diff btw TRS on SCell and SSB on reference cell 
E///: UE can do AGC based on TRS, no need to have limit
HW: UE cannot do AGC for unlimited power difference. BW and freq can lead to large power difference. 
QC: similar to Intel, we can just capture EPRE in spec
Apple: fine to remove “after pre-compensation”
Apple: AGC can be based on RSSI. It can be averaged power per RE.
QC: how to do compensation for carrier frequency difference.
Apple: pathloss difference
QC: free space is fine, but in real world?
[bookmark: _GoBack]Tentative Agreement
· UE carries out pre-compensation for AGC considering [BW difference and carrier frequency difference].
· The requirements apply provided that residual [EPRE] difference at UE side is less than [9] dB.
· EPRE difference is based on power difference between TRS symbol on SCell and SSB symbol on reference cell



Sub-topic 1-3 Others
Issue 1-3-1: By default reference cell when the reference cell indication is not provided. 

	
RAN4#108bis
Issue 1-6-1: Reference Cell 
Agreement:
The reference cell is not restricted to PCell. And the reference cell shall has SSB.

Issue 1-6-2: Reference Cell indication 
Agreement:
· Introduce indication from NW to UE to indicate which cell (e.g., PCI, SSB frequency, etc.) is the reference cell. 
· RAN4 will define “by default cell” as reference cell if the indication is not provided.
· Reference cell means the timing and AGC source of SSB-less Cell.
· FFS whether to consider the reference cell and QCL source cell are different.
· Whether QCL is needed will be discussed in other issue.
· The details of the signalling is up to RAN2.
· If the reference cell is an SCell, it should be activated.
· RAN4 FFS the conditions for reference cell. (e.g. activated SCell)

Issue 1-6-3: SSB-less Cell indication 
Agreement:
If the UE is not provided with SSB configuration (absoluteFrequencySSB) in the SCell (FrequencyInfoDL) nor SMTC configuration for the SCell, this cell is regarded as SSB-less SCell.
Note: update the wording in RAN4 requirements for inter-band SSB-less.



· Option 1: If the indication is not provided, the default reference cell can be any one of the active cells within the same TAG as the SSB-less SCell. (CATT)
· Option 1a: If NW didn’t provide “Reference Cell indication”, UE can take any active serving cell(s) with SSB(s) under current inter-band CA operation which UE capable of supporting inter-band SSB-less Scell operation as reference cell. (Samsung)
· Option 1b: If the refence cell is not indicated, it is up to UE to select an active serving cell within the TAG. No need to introduce new signalling for the reference SSB/TCI indication. (MTK)
· Option 2: QCL source cell shall be the default reference cell (CMCC)
· Option 3: UE use SpCell as the reference cell. (Vivo, Nokia, Apple, Huawei)
· Option 3a: The default cell is the PCell or PSCell which is in the same CG of the SSB-less SCell. (Nokia)
· Option 3b: (Apple)
· NR SpCell if UE has active FR1 NR SpCell in the same TAG as target FR1 inter-band SSB-less SCell,
· Otherwise, any active NR FR1 SCell in the same TAG as target FR1 inter-band SSB-less SCell
· Option 3c: (Huawei)
· If there is only one active cell in the same TAG, if no indication of reference is indicated, the active cell is regarded as “by default reference cell”. 
· If there are more than one active cell in the same pTAG, if no indication of reference is indicated, SpCell is regarded as “by default reference cell”.
· If there are more than one active cell in the same sTAG, it would cause problem if UE use any of the activated SCells as the reference cell. Dedicated indication of reference cell is expected to be provided in this case.
· Option 4d: No UE RRM requirements are applicable, if SSB-less SCell is configured in sTAG and no explicit signalling on the reference cell is provided by network. (Vivo)
· Option 4: 
· RAN4 does not define default reference cell concept. (QC)
· The reference cell shall be active upon the SCell addition and SCell activation, and when SSBless SCell is active. 
	Online session (Tuesday Nov 14, 2023)
· For the case of one active QCLtypeC source cell, QCLtypeC source cell shall be the reference cell if the Rel-18 network indication is not provided.
Under the following contion:
· RS of SCell without SSB is QCL-A with TRS of the SCell without SSB, and the TRS(s) of the SCell is (are) further QCL-TypeC with SSB(s) of an inter-band active serving cell, and the inter-band active serving cell shall be same as the reference cell.
· For the case of more than one QCLtypeC source cells
a) Option 1: UE is not expected to handle the scenario that: 1) If there are more than one QCL source cells and 2) the Rel-18 network indication is not provided. 
b) Option 2: up to UE to decide
c) Option 3: No requirement is applied for the case of more than one QCLtypeC source cells and without Rel-18 network indication in Rel-18. 
d) Other option is not precluded. 




· Recommended agreement for Ad Hoc session:
· NW indication is expected if there are more than one QCL source cells.


Sub-topic 1-4 UE capabilities
Issue 1-4-1: UE capability indication for inter-band SSB-less
· Proposals
· Option 1: Introduce per BC UE capability. (CATT, Samsung, CMCC, CTC)
· Option 2: Introduce per FS UE capability (Vivo, Intel, Apple, Huawei)
· Option 2a: Introduce per FSPC UE capability The BC indication can be based on the reference cell, which means UE only needs to indicate the bands combined with the reference cell CC. (Apple)
· Option 2b: Define per FS (per band per band combination) UE capability. (Huawei)
· Option 3: Introduce per-UE indication to support SSB-less SCell operation within a FD range (between reference CC and target SCC). (Apple)
· Option 4: (Ericsson)
· RAN4 to agree to introduce UE capability to indicate which bands UE can support SSB less operation. 
· RAN4 to agree to introduce NW flag to further indicate in which bands SSB less operation will be configured.
· Recommended WF
· Moderator: Majority view is that the UE capability shall be at least per BC. In addition, whether it should be per FS (per band per BC) or FSPC (per CC per band per BC). Following options are recommended for discussion in the meeting:
· Per BC 
· Per FS (per band per BC)
· Per FSPC (per CC per band per BC) 

Issue 1-4-2: UE capability indication for A-TRS based inter-band SSB-less SCell activation
· Proposals
· Option 1: Define a per band UE capability: whether ATRS based inter-band SSB-less SCell activation is supported. (Huawei)
· Recommended agreement for ad hoc Session:

· Agree on option 1.
Topic #2: Core: RRM impacts of other objectives 
Main technical topic overview. The structure can be done based on sub-agenda basis. 
Sub-topic 2-1 Cell DTX/DRX(Obj#2)
Sub-topic description:
Open issues and candidate options before meeting:
Issue 2-1: RRM impacts of Cell DTX/DRX – SCell activation
· Proposals
· Option 1: Current requirements already cover, thus no impacts on SCell activation requirements.  (Apple, CMCC, Huawei)
· Option 1a: SCell activation delay may be impacted due to Cell DTX/DRX. (Ericsson)
· Option 2: (Nokia)
· Proposal 1: RAN4 to agree the SCell activation delay shall not be extended due to cell DTX/DRX. 
· Proposal 2: Send LS to RAN1/2 informing the SCell activation procedure shall not be impacted by non-active periods of cell DTX/DRX. 
· Proposal 3: The SCell activation delay requirement is defined assuming cell DTX/DRX is not active on PCell or SCell.
· Recommended for Ad-hoc session:
· If the UE is configured with cell DTX/DRX, the SCell activation delay in this clause applies provided that cell DTX/DRX is not active.

QC: meaning of “cell DTX/DRX is not active”
Nokia: during cell DTX/DRX, UE does not transmit CSI report
QC: it is already captured in spec
Nokia: the wording of requirements can apply, but the delay will increase. We hope to avoid the delay extension, but we can compromise.
Intel: we need to have requirements for all cases
Huawei: it can be up to NW choice. NW implementation can avoid the delay extension. We can compromise the suggested wording as a minimum case. 
QC/MTK: requirements already covers this by “available”.
Nokia: we want to avoid the case where SCell activation delay is extended by cell DRX/DTX
Huawei: our first preference is no impact. If there is new RAN1/2 procedure, RAN4 can discuss
QC: all the scenarios are already covered. How SCell activation interacts with cell DRX/DTX is RAN1/2.
ZTE: agree with Nokia. There is no restriction on UE but NW.
Intel: cannot accept this restriction to NW. 
QC: UE may need to do consistency check if we add the condition in spec, there is UE impact.
HW: if NW wants to avoid, it can do it by implementation. No need to restrict in spec.

Agreement
FFS whether to add the following condition:
· If the UE is configured with cell DTX/DRX, the SCell activation delay in this clause applies provided that cell DTX/DRX is not active.


Issue 2-3: RRM impacts of Cell DTX/DRX – L1 reporting
· Proposals
· Option 1: Clarify in TS 38.133 that L1-RSRP/L1-SINR reporting requirements will be impacted by cell DRX and the detailed UE reporting requirements can be referred to TS 38.321.  (Vivo)
· Option 2: For Cell DRX, the CSI report periodicity shall follow the rule defined in RAN1/2 specification as usual, and no RAN4 specification impacts. (Huawei)
· Recommended for Ad-hoc session:
· Check following wording in R4-2319057:
· “In case Cell DRX is configured for the UE supporting [Cell_DRX_operation], UE shall transmit the periodic L1-RSRP reporting on PUCCH over the air interface according to the UE behaviour defined in clause x.x.x in TS 38.321.”


Sub-topic 2-2 CHO (Obj#5)
Sub-topic description 
Open issues and candidate options before meeting:
Issue 2-3: RRM impacts of CHO
· Proposals
· Option 1: No RRM impacts on CHO requirements. (Apple)
· Option 2: Define NES event triggered CHO. (Huawei, Vivo, Intel, Ericsson, Nokia, CMCC)
· Option 2a: For NES-based CHO, RAN4 to reuse existing delay requirements on CHO with the following adjustments:  (Vivo)
Adding triggering conditions on NES-based CHO execution as below, 
· If UE successfully decodes DCI 2-X command occurs later than the condition of CHO is met, the measurement delay equals to from to the time from the end of Tevent_DU until UE successfully decodes DCI 2-X command. 
· If UE successfully decodes DCI 2-X command occurs earlier than the condition of CHO is met, then the measurement time delay is same as Tmeasure in the legacy CHO
· Option 2b: For NES event triggered CHO, the requirements are updated as follows. (Huawei)
· If DCI 2_X is received earlier than TEvent_DU + Tidentify intra_ with index or TEvent_DU + Tidentify intra_ without index, then the measurement time delay equal to Tidentify intra_ with index or TEvent_DU + Tidentify intra_ without index
· If DCI 2_X is received later than TEvent_DU + Tidentify intra_ with index or TEvent_DU + Tidentify intra_ without index,then the measurement time delay equals to the time from the end of Tevent_DU until DCI 2_X is received.

· Option 2c: Before the NES DCI indication, UE may perform a relaxed measurement during TEvent_DU. (Ericsson)
· When NES CHO condition is met before the DCI indication, UE shall execute the handover immediately after receiving the DCI indication.
· When NES CHO condition is met after the DCI indication, UE shall perform measurement based on SMTC only once receiving the DCI indication.
· Option 2d: Use the legacy CHO requirement as the starting point and wait more output from RAN2. (CMCC)
· Option 2e: RAN4 is to discuss new triggering of CHO in core requirements and test cases according to further RAN2 conclusions. (Intel)
· Option 2f: RAN4 to study the impact on RRM requirements due to CHO enhancement. At least the handover delay needs to be revisited. (Nokia)
· Option 3: RAN4 to study UE behaviour when serving cell will switch off but the handover channel condition hasn’t met. (Ericsson)
· Recommended agreement for Ad-hoc session:
· Define requirements for NES event triggered CHO.
· The corresponding requirements are defined as follows (wording in R4-2319067):
For NES-based conditional intra-frequency handover: 
-	If UE successfully decodes DCI 2-X command occurs earlier than TEvent_DU + Tidentify_intra_with_index or TEvent_DU + Tidentify_intra_without_index, then the measurement time delay equal to Tidentify_intra_with_index or Tidentify_intra_without_index
-	If UE successfully decodes DCI 2-X command occurs later than TEvent_DU + Tidentify_intra_with_index or TEvent_DU + Tidentify_intra_without_index, then the measurement time delay equals to the time from the end of Tevent_DU until UE successfully decodes DCI 2-X command.
For inter-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify_inter_with_index or Tidentify_inter_without_index defined in clause 9.3.4.
For NES-based conditional inter-frequency handover:
-	If UE successfully decodes DCI 2-X command occurs earlier than TEvent_DU + Tidentify_inter_with_index or TEvent_DU + Tidentify_inter_without_index, then the measurement time delay equal to Tidentify_inter_with_index or Tidentify_inter_without_index 
-	If UE successfully decodes DCI 2-X command occurs later than TEvent_DU + Tidentify_inter_with_index or TEvent_DU + Tidentify_inter_without_index, then the measurement time delay equals to the time from the end of Tevent_DU until UE successfully decodes DCI 2-X command.
· Discuss whether Tidentify_inter_with_index/Tidentify_inter_without_index is only based on SMTC when NES CHO condition is met after the DCI indication.

E///: NES CHO is only applicable when NW indicates NES event. Start of delay should be DCI
Nokia: start of CHO can be different
QC: start is same as legacy, i.e. RRC  
vivo: RAN2 agreement is enough, no more details are needed. Legacy CHO and NES CHO can be parallel. 
HW: same view as QC and vivo. CHO configuration is from RRC, difference is additional event of NES, same as NTN time or location based CHO.
E///: NW may not indicates NES event (DCI 2-9). 
Apple: start is not changed. There can be two thresholds and DCI determines which one to use..

Agreement: 
Define requirements for NES event triggered CHO.
-  Option 1: reuse the framework from Rel-17 NTN location based CHO (vivo, HW, QC)
· The corresponding requirements are defined as follows (wording in R4-2319067):
For NES-based conditional intra-frequency handover: 
-	If UE successfully decodes DCI 2-X command occurs earlier than TEvent_DU + Tidentify_intra_with_index or TEvent_DU + Tidentify_intra_without_index, then the measurement time delay equal to Tidentify_intra_with_index or Tidentify_intra_without_index
-	If UE successfully decodes DCI 2-X command occurs later than TEvent_DU + Tidentify_intra_with_index or TEvent_DU + Tidentify_intra_without_index, then the measurement time delay equals to the time from the end of Tevent_DU until UE successfully decodes DCI 2-X command.
For inter-frequency handover, the measurement time delay measured without Time To Trigger (TTT) and L3 filtering shall be less than Tidentify_inter_with_index or Tidentify_inter_without_index defined in clause 9.3.4.
For NES-based conditional inter-frequency handover:
-	If UE successfully decodes DCI 2-X command occurs earlier than TEvent_DU + Tidentify_inter_with_index or TEvent_DU + Tidentify_inter_without_index, then the measurement time delay equal to Tidentify_inter_with_index or Tidentify_inter_without_index 
-	If UE successfully decodes DCI 2-X command occurs later than TEvent_DU + Tidentify_inter_with_index or TEvent_DU + Tidentify_inter_without_index, then the measurement time delay equals to the time from the end of Tevent_DU until UE successfully decodes DCI 2-X command.
-  Option 2: define the delay requirement start point of CHO as reception of DCI 2-9 (E///, Nokia)
Discuss whether Tidentify_inter_with_index/Tidentify_inter_without_index is only based on SMTC when NES CHO condition is met after the DCI indication.
 

