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Introduction
This Ad-hoc minutes is to cover the discussion in [117][214] NR_LPWUS_RRM for the issues in the following sections.
Discussion
Issue 3-2-1: Test case design for entry conditions 
· Proposals
· Entry condition evaluation verification 
· P1：Define a test case to verity a UE does not enter into offloading mode when corresponding offloading conditions are not met. In the test case, both MR and LR threshold are set. (vivo) 
· Note: the UE enters into offloading mode should fail the test.
· P1-1: Define one test case to verify whether UE correctly evaluates entry condition for serving cell measurement offloading mode. (Huawei)
· P1-2: RAN4 to define the test cases to verify the entry condition as follow. (Ericsson)
· When the entry condition is not met, the UE which enters RRM relaxation or offloading mode shall fail the test case.
· P2: RAN4 to consider only define test cases for exit conditions, do not define dedicated test cases for evaluation of entry conditions (China telecom)
· P3: RAN4 shall defines test cases for entry conditions. (ZTE) 
· Scenario 1: UE enters Case 3 from legacy state.
· Scenario 2: UE enters Case 1 from Case 3.
· Scenario 3: UE enters Case 3 from Case 1.
Recommendations:
Suggest to consider P1 as an alternative instead of defining a TC to verify entry condition since the entry condition is not feasible to be verified 

QC：how to test? By setting RSRP level lower than entry condition, and how do we know UE enters or not
vivo: if UE incorrectly enters, it will fail the cell reselection. 
QC: we have legacy test case for cell reselection. 
QC: can we merge this with one of the test cases we agreed to define?
MTK: before the test, UE is already in offloading mode.
QC: we can first verify exit and then after cell reselection we verify entry.
E/// & Apple: what’s the difference? 
Xiaomi: no strong view, but why do we need to verify entry?
vivo: some companies prefer to verify this, and we find feasible way to verify.
OPPO: similar view as Xiaomi. 
vivo: UE incorrectly enters offloading mode will not do cell reselection within the specified time limit.
MTK: to enable cell reselection, we need to lower the RSRP, and UE in offloading mode will exit.
Vivo: we can set different RSRP for LP-SS and SSB.
QC: is it different from verifying UE exiting? 
Nokia: can we do separate test case to make test simple? We can use paging.


Background: whether to verify a UE does not enter into offloading mode when corresponding offloading conditions are not met. In the test case, both MR and LR threshold are set.  
Note: the UE enters into offloading mode should fail the test

· Option 1: define a separate test case (vivo, Nokia, HW, E///)
· Option 2: verify entry in TC1 (vivo, QC, Apple)
· Option 3: do not define test case for entry (QC, MTK, Xiaomi, OPPO, Apple)

Issue 3-2-2: Test case design for LP-WUS monitoring
· Proposals 
· P1-1: For the test case to verify the MR wake up delay in LP_WUS monitoring, the necessity and the detail test case design should be discussed before any decision (vivo)
· P1-2: Test the MR wake-up delay indirectly via the Case 1 exit condition test, rather than creating a separate test. (Apple)
· P1-3: Do not define test case for LP-WUS monitoring. (Huawei)
· P2: RAN4 to define one test case to only verify the MR wake up delay when UE receives LP-WUS (China Telecom, ZTE, Nokia, MTK)
· P2-1: RAN4 to discuss the value of MR wake up period used in test. RAN4 can assume 500ms (MTK)
Recommendations:
If only the wake up delay is intended to be verified for the LP-WUS monitoring scenario, the wake up delay has already been covered by TC1. 

Apple: this can be verified by test cases agreed.
Agreement:
Do not define dedicated test case for LP-WUS monitoring.

Issue 3-2-3: Test case design for higher priority frequency layer search
· Proposals 
· Option 1: Introduce test case for high priority frequency search in case 1. (China Telecom ZTE Nokia)
· Option 1-1: The legacy test procedure on high priority frequency measurement shall be reused as starting point (ZTE)
· Option 1-2 (Nokia): 
· Keep the serving cell good (UE wouldn’t leave offload mode). Ensure serving cell’s Srxlev stays above SnonIntraSearch such that the UE remains in offload mode until it finds the other cell.
· Check whether the UE move to the higher priority cell or not.  Also log the time it took for the UE to start reselection after cell is on, to verify it roughly matches the 60s (e.g., if it  takes around 60 +/- few seconds), then its pass
· Option 2: Do not define test case for higher priority frequency layer cell reselection when UE is in offloading mode. (vivo Huawei)
· Option 3: RAN4 to discuss how to balance the benefits and the costs associated to testing higher priority frequency layer search. (Apple)
Recommendations:
Whether to define a TC need consider the timing of the TC, the timing consumption for the higher priority frequency layer TC is extreme high. 

Agreement:
Do not define test case for higher priority frequency layer search.


Issue 1-1-1: LP-WUR operation with Rel-18 EMR 
· Proposals 
· P1: RAN4 confirms that no spec change is needed for R18 EMR. (vivo Huawei)
· [bookmark: _Toc210411052]P2: For Rel-18 eEMR if the UE has been woken up by LP-WUS from fully offloading scenario, UE may skip the validityCheck for the configured carriers (measIdleCarrierListNR or measReselectionCarrierListNR). (Nokia)
Background:
Agreement (from RAN4 116):
When both Rel-16 EMR and Rel-19 LP-WUR are configured: 
When T331 is running
· When Case#1 (RRM offloading) conditions are met:
· The UE shall search for NR inter-frequency layers configured for idle mode CA/DC measurements by following the higher priority frequency measurement requirements (i.e., based on 60s).
· Higher priority NR inter-frequency layers follow the higher priority frequency measurement requirements (i.e., based on 60s).
· When Case#3 (RRM relaxation) conditions are met:
· If Srxlev > SnonIntraSearchP and Squal > SnonIntraSearchQ
· The UE shall search for NR inter-frequency layers configured for idle mode CA/DC measurements by following the higher priority frequency measurement requirements (i.e., based on 60s).
· Higher priority NR inter-frequency layers follow the higher priority frequency measurement requirements (i.e., based on 60s).
· if Srxlev ≤ SnonIntraSearchP or Squal ≤ SnonIntraSearchQ
· the UE shall search for NR inter-frequency layers configured and not configured for idle mode CA/DC measurements by following the legacy measurement requirements (no relaxation)
when T331 is not running, 
· Serving cell, intra-frequency and NR inter-frequency layers not configured for idle mode CA/DC measurements and NR inter-frequency layers configured for idle mode CA/DC measurements and mobility measurement follow corresponding agreed requirements defined in case 1 and case 3 when they are satisfied.
Recommendations: 

Agreement:
RAN4 confirms that no spec change is needed for R18 EMR
Issue 1-1-3: UE behavior when both low mobility for Rel-16 relaxation(or stationary for Rel-17) and Rel-19 LP-WUR offloading/relaxation are configured; and Rel-19 LP-WUR offloading/relaxation are satisfied however Rel-16 low-mobility/Rel-17 stationary is not satisfied 
· Proposals 
· P1: UE is allowed to follow Rel-19 relaxation requirements when both Rel-16 criteria (low mobility) and Rel-19 criteria are configured, and Rel-19 LP-WUR offloading/relaxation criteria are satisfied however Rel-16 low mobility criteria is not satisfied. (vivo Huawei)
· P2: In case #1 and case #3 for LP-WUR based RRM, if R16/17 low mobility or stationary condition/criteria is configured (including with/without not-at-cell-edge(NCE) criteria), UE shall follow the principle of RRM relaxation in R16/17 power saving requirements for IDLE/Inactive mode. (Apple)
· P3:If networks configures R19 LR operation and R16/R17 relaxation to UE, several scenarios shall be considered (ZTE)
· Scenario 1: UE meets R19 LR operation instead of R16/R17 relaxation.
· Scenario 2: UE meets R19 LR operation and R16/R17 relaxation.
· Scenario 3: UE meets R16/R17 relaxation instead of R19 LR operation.
· For scenario 1, no measurement relaxation is needed.
· For scenario 2, it is up to UE implementation to choose 3 times or 16 times.
· For scenario 3, legacy measurement relaxation requirements could be reused.
Background:
Agreement at RAN4 116:
UE is allowed to follow the most relaxation requirements when only Rel-16 not at cell edge is configured, and Rel-16 not at cell edge and Rel-19 LP-WUR offloading/relaxation are both satisfied and Rel-16 EMR is not configured or Rel-16 EMR is configured and T331 is not running.
Recommendations:

E///: RAN2 agreed to consider mobility in the entry / exit criterion for LR. We do not need to discuss this issue.
Vivo: this is about R16 relax criterion.
Nokia: it is RAN2 procedure. We do not need to discuss in RAN4.
HW: similar view as E/// and Nokia. 

Agreement:
Close the issue based on latest RAN2 agreement

Issue 1-1-5: On whether to consider MR wake up delay after MR exits from case 3 due to relaxation conditions cannot be met  
· Proposals: 
· P1-1: When the UE is in RRM relaxation (case 3) state, and the UE exits from case 3 due to the configured LR conditions of RRM relaxation is not met, MR reuse the existing wake up delay (vivo)
· P1-2: When exiting from case 3 due to exiting conditions of RRM relaxation is met, MR reuse the existing wake-up delay. (ZTE Huawei Nokia)
Recommendations: 
P1-1 and P1-2 in principle are the same. 
Suggest to agree P1-1 since the wording indicates that the MR wake up delay applies only when the exit from case 3 is triggered by LR.  

OPPO: we only consider exit due to LR met the exit condition?
vivo: yes
QC: no test case for this.
Vivo: this is included in TC for exit Case 3.
OPPO: this is not known to UE.
E///: this depends on how long between measurement occasion.
Nokia: the wake up delay is for UE to get ready to receive paging. We need to define this. 
E///: we want to check if this depends on DRX cycle.
Vivo: we cannot go to such detail when define requirements. We agree after MR measurement, we do not need this delay. 
OPPO/MTK: we do not need to limit to the case when exit is triggered by LR.
Vivo: when exit is triggered by MR, MR is active.
OPPO: how can we differentiate? 
Nokia: we try to align the exit for all cases.

Tentative agreement:
When the UE is in RRM relaxation (case 3) state, and the UE exits from case 3 due to the configured LR conditions of RRM relaxation is not met, MR reuse the MR wake up delay

Issue 1-1-6: On MR measurement behaviour after exiting case 1 due to corresponding conditions cannot be met  
· Proposals: 
· P1: UE follows legacy measurement and meet the corresponding requirements. (vivo Huawei Ericsson)
Recommendations: 
Suggest to agree P1

Nokia: we already have spec. 
MTK: UE cannot go to case 3 from case 1 directly.
Vivo: when UE exit case 1, it does not know if it can meet case 3. 
Agreement: 
After exiting case 1 due to corresponding conditions cannot be met, UE follows legacy measurement and meet the corresponding requirements.
Issue 1-1-2: LP-WUR operation with SDT 
· Proposals 
· P1: No impact on LP-WUR requirements for LP-WUR operation with SDT (vivo Huawei) 
· [bookmark: _Toc213431845][bookmark: _Toc213431846]P2: RAN4 to confirm SDT requirements apply also for UE supporting LP-WUS. The UE supporting LP-WUS uses LR-RSRP measurements for condition evaluation when the evaluation is started while the UE is in MR offloading (i.e., no MR results available). (Nokia)
Recommendations:
To moderator’s understanding P1 and P2 do not contradict. 
Suggest to agree P1
Tentative agreement: 
No impact on LP-WUR requirements for LP-WUR operation with SDT

Issue 3-2-5: Detail on cases to be verified for entry/exit conditions for case 1/case 3
· Proposals 
· P1: The test case can be defined such that before the test starts UE should have entered Case 1 or Case3, then UE exit at T1, and at T2 cell reselection is performed. (MTK)
Recommendations:

C2 General

C2 General

C2 General

