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1 	Introduction
In RANP #103 meeting, the WID [1] for R19 NR Radio Resource Management (RRM) Phase 5 was agreed and the objectives are self-contained as below.
	· FR2-1 SSB based L3 measurement delay reduction for connected mode
· For UE supporting multiple-Rx simultaneous reception on single carrier: 
· Study suitable scenarios and conditions and, if feasible, introduce methods to reduce FR2-1 L3 measurement delay by optimizing:
· Rx beam sweeping factor
· For UE not in multiple-Rx simultaneous reception mode:
· Study suitable scenarios and conditions and, if feasible, introduce methods to reduce FR2-1 L3 measurement delay by optimizing:
·  CSSF outside gap in CA/DC scenarios 
· Baseline assumption on number of searchers is 2
· Fast SCell activation for UE supporting Rel-18 EMR 
· Study and, if feasible, to reduce the SCell activation delay with valid EMR reporting 
· Apply fast scell activation in FR1 and FR2-1 
· Note: RAN4 to start this work from Q3’2024 and aim for completion in Dec’2024. Workplan for this bullet can be discussed in May’2024
· 



In this discussion, we firstly discuss the possible enhancement to reduce the SSB based L3 measurement delay.
2 Discussion
2.1. [bookmark: OLE_LINK14][bookmark: OLE_LINK15]Scenarios
In WID, there is not clear enough description on which scenarios (e.g. intra-frequency or inter-frequency measurements) needs to be considered when reducing the L3 measurement delay. In our view, at least both intra-frequency and inter-frequency measurement requirements defined in 9.2 and 9.3 in TS38.133 [2] can be revisited. But for UE not in multiple-RX simultaneous reception mode only the measurement outside gap needs to be enhanced. Therefore, we suggest that:

Proposal 1: The following L3 measurement delay requirements in TS38.133 [2] can be taken as our baseline to be optimized.
	Current requirements in TS38.133
	UE supporting multiple-Rx
	UE NOT in multiple-Rx mode

	9.2.5	Intrafrequency measurements without measurement gaps
	Needs to be enhanced
	Needs to be enhanced

	9.2.6	Intra-frequency measurements with measurement gaps

	Needs to be enhanced
	NO

	9.3.4	Inter-frequency measurement with measurement gaps
	Needs to be enhanced
	NO

	9.3.9	Inter frequency measurements without measurement gaps

	Needs to be enhanced
	Needs to be enhanced



Another important aspect needed to be clarified is DRX scenario. In case of measurement under DRX, the power consumption may be more crucial than the measurement delay itself when the basic mobility management performance can be guaranteed. Thus we also suggested that:
Proposal 2: The SSB based L3 measurement delay reduction with DRX shall be deprioritized.
2.2. Methods for L3 measurement delay reduction
[bookmark: _Hlk162597192]In legacy RRM requirement, both intra and inter-frequency measurements requirement in TS38.133 section 9.2 and 9.3 can be summarized as:

Intra-frequency measurements:
Tidentify_intra_without_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra) ms
Tidentify_intra_with_index = (TPSS/SSS_sync_intra + T SSB_measurement_period_intra + TSSB_time_index_intra) ms
Inter-frequency measurements:
Tidentify_inter_without_index = (TPSS/SSS_sync_inter + T SSB_measurement_period_inter) ms
Tidentify_inter_with_index = (TPSS/SSS_sync_inter + T SSB_measurement_period_inter + TSSB_time_index_inter) ms


Observation 1: in Rel15, the total L3 measurement delay includes several individual parts (e.g. PSS/SSS synchronization, SSB measurements and possible SSB index detection) assumed to be performing by UE sequentially. 

In our understanding, in Rel15 discussion, the sequential processing for cell search and measurement are considered because UE needs wait the SSBs after cell search. Especially in NSA requirements, it is challenge to require UE to perform PSS/SSS detection and measurements simultaneously. However, in order to reduce to overall L3 measurement delay it is better to enhance the measurements with the received buffer data. For an example, in Figure 1 below the SSB measurement can be based on the first SSB if UE Rx beam index identified as 1. 


Observation 2: For NR SA, offline processing for SSB measurement after PSS/SSS synchronization and SSB time index can be feasible to reduce overall L3 measurement delay.

That is in RRC-Connected state for NR, the cell search and measurements for intra-frequency cells can be performed in parallel and independently because the SSB symbols to be measured can be based on the same ones buffered when UE performing cell searching (PSS/SSS).


Figure 1. UE measurement with the buffered SSBs

Therefore, we can propose that:
Proposal 3: In order to reduced total measurement delay, SSB based L3 measurement can be defined as:
· For intra-frequency measurement
Tidentify_intra _without_index = max{TPSS/SSS_sync_intra , T SSB_measurement_period_intra}ms
Tidentify_intra _with_index = max(TPSS/SSS_sync_intra + TSSB_time_index_intra, T SSB_measurement_period_intra ) ms
· For intra-frequency measurement
Tidentify_ inter_without_index = max{TPSS/SSS_sync_inter , T SSB_measurement_period_inter}ms
Tidentify_inter_with_index = max(TPSS/SSS_sync_inter + TSSB_time_index_inter, T SSB_measurement_period_inter ) ms


Additionally, for the individual part of L3 measurement, beam sweeping factor is assumed to be same. For an example, in current TS38.133 [2] as shown below 8 for FR2-1 power class 1 or 5 in the L3 cell synchronization and measurement.

	Mpss/sss_sync_w/o_gaps: For a UE supporting FR2-1 power class 1 or 5, Mpss/sss_sync_w/o_gaps =40. For a UE supporting power class 2, Mpss/sss_sync_w/o_gaps =24.  For a UE supporting FR2-1 power class 3, Mpss/sss_sync_w/o_gaps =24. For a UE supporting FR2-1 power class 4, Mpss/sss_sync_w/o_gaps =24. For a UE supporting FR2-2 power class 1, Mpss/sss_sync_w/o_gaps = 60. For a UE supporting FR2-2 power class 2, Mpss/sss_sync_w/o_gaps = 36. For a UE supporting FR2-2 power class 3, Mpss/sss_sync_w/o_gaps = 36.
	Mmeas_period_w/o_gaps: For a UE supporting FR2-1 power class 1 or 5, Mmeas_period_w/o_gaps =40. For a UE supporting FR2-1 power class 2, Mmeas_period_w/o_gaps =24. For a UE supporting FR2-1 power class 3, Mmeas_period_w/o_gaps =24. For a UE supporting power class 4, Mmeas_period_w/o_gaps =24.	For a UE supporting FR2-2 power class 1, Mmeas_period_w/o_gaps = 60. For a UE supporting FR2-2 power class 2, Mmeas_period_w/o_gaps = 36. For a UE supporting FR2-2 power class 3, Mmeas_period_w/o_gaps = 36.





However, theoretically in case of UE acquired some rough timing with PSS/SSS synchronization, UE may complete the further measurement or SSB index decoding from the initial beam sweeping status. That is UE can do measurement within the less candidate beams. 
[image: ]
Figure 2. Reduced Rx beam sweeping after PSS/SSS detection

Proposal 4: In order to shorten the overall L3 measurements delay, the smaller RX beam sweeping factor for SSB index acquiring and SSB measurement can be used in comparison with that for PSS/SSS detection.
3 Conclusion
In this contribution, serval issues related toFR2-1 SSB based L3 measurement delay reduction for connected mode in Rel19 are discussed. The observations and proposals can be summarized as:
Proposal 1: The following L3 measurement delay requirements in TS38.133 [2] can be taken as our baseline to be optimized.
	Current requirements in TS38.133
	UE supporting multiple-Rx
	UE NOT in multiple-Rx mode

	9.2.5	Intrafrequency measurements without measurement gaps
	Needs to be enhanced
	Needs to be enhanced

	9.2.6	Intra-frequency measurements with measurement gaps

	Needs to be enhanced
	NO

	9.3.4	Inter-frequency measurement with measurement gaps
	Needs to be enhanced
	NO

	9.3.9	Inter frequency measurements without measurement gaps

	Needs to be enhanced
	Needs to be enhanced


Proposal 2: The SSB based L3 measurement delay reduction with DRX shall be deprioritized.

Observation 1: in Rel15, the total L3 measurement delay includes several individual parts (e.g. PSS/SSS synchronization, SSB measurements and possible SSB index detection) assumed to be performing by UE sequentially. 
Observation 2: For NR SA, offline processing for SSB measurement after PSS/SSS synchronization and SSB time index can be feasible to reduce overall L3 measurement delay.

Proposal 3: In order to reduced total measurement delay, SSB based L3 measurement can be defined as:
· For intra-frequency measurement
Tidentify_intra _without_index = max{TPSS/SSS_sync_intra , T SSB_measurement_period_intra}ms
Tidentify_intra _with_index = max(TPSS/SSS_sync_intra + TSSB_time_index_intra, T SSB_measurement_period_intra ) ms
· For intra-frequency measurement
Tidentify_ inter_without_index = max{TPSS/SSS_sync_inter , T SSB_measurement_period_inter}ms
Tidentify_inter_with_index = max(TPSS/SSS_sync_inter + TSSB_time_index_inter, T SSB_measurement_period_inter ) ms

Proposal 4: In order to shorten the overall L3 measurements delay, the smaller RX beam sweeping factor for SSB index acquiring and SSB measurement can be used in comparison with that for PSS/SSS detection.
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