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[bookmark: _Toc116995841]Introduction
This contribution discusses about L1-RSPR measurement requirements for LTM
[bookmark: _Toc116995842]Discussion
Applicability rule for L1-RSRP measurement
Known cell condition for L1-RSRP measurements
	Issue 2-1-3:known cell condition for L1-RSRP measurement.
< Agreement>
· In L1-RSRP measurement for neighbour cell, target cell is considered as known if the following conditions are met in this requirement:
· The UE has performed L3 measurement on the target cell, and
· FFS whether to add time constraint e.g. during the last [5] seconds
· The SSB from the target cell configured for L1 measurement remains detectable according to the cell identification requirements specified in clause 9.2 and 9.3.
· Otherwise, it is unknown




Known cell condition for L1-RSRP measurements has been widely discussed in our delay paper[x]. To summarise, RAN4 should conclude that there is no need for static 5s value for LTM. The 5s value is coming from legacy systems, and from the network point of view it is not useful.  
[bookmark: _Toc149918648]Conclude not to have “during the last [5] seconds” as part of known condition. 

	Issue 2-1-1:Whether L1 measurement layer is configured on the same frequency as one of current L3 MO
<Way Forward> FFS the following option
· For LTM L1 measurement, RRM requirements are applicable only if L1 measurement layer is configured on the same frequency as one of current L3 MO
· FFS: whether to be addressed in the spec.



Our understanding is that this issue is related to a scenario where UE has only been configured with L1 measurements and not configured to perform L3 measurements for the same frequency. It is already a common understanding in LTM that L3 measurements (e.g., mentioned in the known condition) need to be performed before the L1 measurements can be performed. From that point of view, this scenario seems like a network misconfiguration, but RAN4 requirements may have this as an applicability rule.  
[bookmark: _Toc149918649]UE does cell detection based on L3 measurements. If no cell detection is done, L1 measurements are not possible. Therefore, “L1 measurement layer is configured on the same frequency as L3 measurement” applicability rule is a network misconfiguration. No need to address this in the spec. 
	Issue 2-1-4: How to get SSB index information (on which symbols the RS to-be-measured) of the to-be-measured neighbor cell before L1-RSRP measurement?
<Way Forward>
· If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not enabled, but UE has performed L3 measurement with SSB index on the candidate cell, no additional time is needed. 
· If deriveSSB-IndexFromCell and deriveSSB-IndexFromCellInter-r17 are not enabled, and UE has not performed L3 measurement without SSB index reading on the candidate cell, additional time for time index detection is needed.




It is assumed that deriveSSB-IndexFromCell is always enabled for FR1 TDD and FR2 with SCS smaller or equal to 480 kHz, which is specified in 9.2.5.1. Our understanding is that there is no need for new requirements related to SSB index reading as the cell is assumed to be known for LTM.  
[bookmark: _Toc149918650]No new requirements needed to cover this scenario. 
Measurements and reporting during active data transmission.
	Issue 2-6-1: Additional conditions to perform L1 measurement for LTM
< Way Forward>: FFS the following proposal
· Proposal 1 (Nokia): 
· UE is not required to perform LTM measurements when UE is not in active data transmission.




LTM measurements are only needed when LTM mobility is needed. And LTM mobility is not always needed but would mostly be needed to facilitate the goals of LTM. Hence, LTM measurements may not always be needed by the network, and this may lead to that the UE performs unnecessary LTM assistance measurements.
There may be multiple negative impacts from performing LTM L1 measurements: 
· Depending on the UE capability, LTM measurements may cause interruptions on the serving cell depending on the UE capability of performing L1/L3 measurements on one or more neighboring cells.
· UE measurement burden impacts the UE power consumption. Hence, additional measurements for LTM will likely increase UE power consumption
UE should only perform and/or report relevant LTM assistance measurements when here is need for a LTM mobility and can report these to network in a timely manner. Naturally, when there is no need for a LTM mobility, the UE is not required to perform and/or report LTM assistance measurements.
The UE should only perform LTM measurements when the UE is in active data transmission, for example when the UE is in Active time or when the Inactivity timer is running in the UE. When the Inactivity timer is not running in the UE (or UE is not in active time) the UE is not required to perform LTM measurements and/or reporting.
[bookmark: _Toc146617772][bookmark: _Toc149918651]UE is not required to perform LTM measurements when UE is not in active data transmission.

L1-RSRP Measurement capability
	Issue 2-2-2: How to handle the case that the number of cells NW configured/activated to measure exceeds the configuration to exceed UE capability
<Way Forward> 
FFS: In Rel-18, if the number of cells/SSB NW configured/activated to measure exceeds UE capability, it is up to UE implementation on how to choose cells/SSB to measure. If any selection rules or network indicated down selection are further agreed in RAN1/2, the issue can be revisited.



In the release 18, we think it is the simplest scenario that if the configuration to measure exceeds the UE capability, no requirements are defined for L1-RSRP measurements. 
[bookmark: _Toc149918652]In rel-18 if network configuration to measure exceeds the UE capability to perform L1-RSRP measurements, no requirements are defined.

UE incapable of RTD>CP
	Issue 2-3-2-1: Measurement requirementsfor UE incapable of RTD>CP or UE incapable of measuring multiple cells on the same OFDM symbol when actual RTD>CP
<Agreement>
· In FR2, measurement period follows the agreement of issue 2-3-3-2 (Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2 if UE only performs L1-RSRP measurement on a single intra-frequency layer)
· In FR1, down-selection from the following options:
· Option 1 (CATT, CMCC, xiaomi, ZTE, Huawei, MTK, vivo)
· when the actual RTD of serving cell and neighbour cell is no larger than CP, the legacy measurement period, measurement restriction and scheduling restriction defined for non-serving cell in R17 apply for intra-frequency L1-RSRP measurement on neighbour cell.
· when actual RTD>CP, accuracy degradation will be allowed or no requirements. 
· Option 1a (Huawei):
· In FR1, when the actual RTD of serving cell and neighbour cell is no larger than CP, the legacy FR1 measurement period specified for R17 non-serving cell can be reused.  
· Option 2 (Apple, QC): RAN4 to define requirements for both RTD > CP and RTD <= CP
· In FR1:‘the existing L1-RSRP measurement period (Table 9.5.4.1-1)’ x ‘the number of L1 measurement cells (including non-LTM L1-RSRP measurement cells) having SSBs colliding in the time domain’




Currently, it has still not been properly discussed how the UE knowns actual RTD, and how the network knows RTD condition? 
[bookmark: _Toc149918653]Discuss how does UE know “actual RTD” when UE does not support RTD > CP? 
[bookmark: _Toc149918654]Discuss how the network knows RTD conditions. 
RTD > CP will introduce relaxations to the requirements. If the requirements are captured in the same sections for RTD > CP and the baseline case, then all the UE requirements are relaxed because of RTD > CP condition, which is not the intention of this feature. As the network has currently no visibility on RTD conditions UE is observing, having requirements that map directly to UEs not supporting RTD > CP and UEs supporting RTD > CP is the appropriate way to implement the requirements.  
[bookmark: _Toc149918655]Requirements for RTD <= CP and RTD > CP shall be clearly separated in order not to penalize UEs not supporting RTD > CP with extra symbols. 

	Issue 2-3-3-2: Measurement period of intra-frequency L1-RSRP measurement for UE capable of RTD>CP in FR2 if UE only performs L1-RSRP measurement 
Agreement:
· UE only to measure the cell in the TCI state list (if any), the serving cell, and UE is allowed to measure any other cell which is up to UE implementation. 
· The measurement delay is scaled by 3 if neighboring cells configured to be measured is equal to or larger than 2.
· Note: the above is in principle agreeable, further refinement on the wording is allowed.
(Refinement on the wording as follows)
· When # of neighboring cells configured/activated to be measured is equal to or larger than 2
· When TCI state of neighbor cell is activated, UE performs L1-RSRP measurement on the neighbor cell whose TCI state is activated and the serving cell. UE may measure any other cell(s) based on UE implementation
· The measurement period of serving cell is R15/R16 SSB based L1-RSRP measurement period scaled by 3
· The measurement period of the neighbor cell whose TCI state is activated is R15/R16 SSB based L1-RSRP measurement period scaled by 3
· For the other neighbor cells: no measurement delay requirements
The above principle and requirements apply when the NW activate TCI state(s) from only one neighbor cell.
FFS: the requirements when TCI states are activated on neighbor cells in multiple bands.
· When TCI state of all the neighbor cells are not activated, UE performs L1-RSRP measurement on the serving cell and neighbor cell(s). 
· The measurement period of serving cell is R15/R16 SSB based L1-RSRP measurement period scaled by 3
· The measurement period of the neighbor cells is R15/R16 SSB based L1-RSRP measurement period scaled by 3*(# of neighbor cells)
· When # of neighboring cells configured/activated to be measured is 1, reuse R17 ICBM measurement delay requirements.




It is unclear what is meant with when # of neighboring cells configured/activated. Our understanding is that configuration usually refers to RRC configuration, while activation, (at least in this case) refers to the measurement resource associated to the cell, where L1 measurements are to be performed, is in activate active TCI state list.  
[bookmark: _Toc149918656]Discuss and clarify what is meant with # of neighboring cells are “configured” or “activated”. Whether configuration refers to RRC configuration and activation to the TCI state associated with the cell. 

L1-RSRP measurement accuracy
	Issue 2-5-1: side condition of intra-frequency L1-RSRP measurement accuracy requirements
FFS
· Reuse legacy value SNR= -3dB




For the L1-RSRP measurements, legacy value can be used. For the L3 measurements in L1 reporting -6dB is supported.  
[bookmark: _Toc149918657]For the L1-RSRP measurements, legacy value can be used. For the L3 measurements in L1 reporting -6dB is supported.  

[bookmark: _Toc116995848]

Conclusion
In the paper, the following Observations and Proposals were made:
Proposal 1: Conclude not to have “during the last [5] seconds” as part of known condition.
Proposal 2: UE does cell detection based on L3 measurements. If no cell detection is done, L1 measurements are not possible. Therefore, “L1 measurement layer is configured on the same frequency as L3 measurement” applicability rule is a network misconfiguration. No need to address this in the spec.
Proposal 3: No new requirements needed to cover this scenario.
Proposal 4: UE is not required to perform LTM measurements when UE is not in active data transmission.
Proposal 5: In rel-18 if network configuration to measure exceeds the UE capability to perform L1-RSRP measurements, no requirements are defined.
Proposal 6: Discuss how does UE know “actual RTD” when UE does not support RTD > CP?
Proposal 7: Discuss how the network knows RTD conditions.
Proposal 8: Requirements for RTD <= CP and RTD > CP shall be clearly separated in order not to penalize UEs not supporting RTD > CP with extra symbols.
Proposal 9: Discuss and clarify what is meant with # of neighboring cells are “configured” or “activated”. Whether configuration refers to RRC configuration and activation to the TCI state associated with the cell.
Proposal 10: For the L1-RSRP measurements, legacy value can be used. For the L3 measurements in L1 reporting -6dB is supported.
[bookmark: _Toc116995849]

