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1 Introduction
In the previous RAN plenary meeting RAN#97-e, the topic of BWP without restriction was discussed and the conclusion was captured in [1], in which, RAN4 was tasked to provide high-level analysis for the available solutions on the operation of BWP without SSB. Therefore, RAN4 discussed the topic of BWP without SSB during the meeting RAN4#104-bis-e and RAN4#105, where during the latter meeting a high-level analysis was provided in RAN4 LS response [2]. In this contribution, the high-level analysis summary is highlighted in numerical expression and the potential scope for Rel-18 is suggested accordingly. 
2 Discussion 
In [2], RAN4 provided technical analysis and summary on the operation of BWP without restriction, taking into account the following criteria: (i) RRM requirements impact (Spec impact) / workload in RAN4, (ii) UE power consumption, (iii) UE complexity, (iv) mobility performance impact, (v) throughput impact (Data interruption). The summary of the analysis is given in terms of “Low/None”, “Low or Medium”, “Low to Medium”, “Medium”, and “High”, which corresponds to negative impacts in comparison to legacy solution. To further simplify the overall summary for the candidate solutions, the summary terms “Low/None”, “Low to Medium”, “Medium”, and “High” can be depicted in numerical expression as: ‘2’, ‘1.5’, ‘1’, and ‘0’, respectively. The summary from RAN4 LS response and the overall numerical summary is given in Table 1.
Table 1: The summary of high-level analysis of candidate options based on different criteria
	Solutions
	RRM requirements impact
	Power consumption
	UE complexity
	Mobility performance impact
	Throughput impact
	Overall

	Option A)
CSI-RS
	Low
	Low
	Low
	Low
	None
	10

	Option C) 
NCD-SSB
	Low
	Low
	Low
	Low
	None
	10

	Option B-2-2) NCSG
	Low or Medium
	Low
	Medium
	Low
	Low to Medium
	8.5 or 7.5

	Option B-1-1) 
WB RF
	Low
	High
	Low to medium
	Low
	None
	7.5

	B-1-2)
RF switch
	Low or Medium
	Medium
	Low to Medium
	Low
	Low to Medium
	8 or 7

	B-2-2)
MG
	Medium
	Low
	Medium
	Low
	Medium
	7


According to the analysis provided in Table 1, the following observations can be obtained: 

Observation 1: Option A) CSI-RS and Option B-2-2) NCD-SSB have the best overall performance compared to other solutions assessed under the same criteria, representing the most attractive solutions.

Observation 2: Option B-1-1) using wideband RF has the highest power consumption compared to other candidate options, where Option B-1-1) has about the same power consumption performance compared to using FG 6-1, as given in [3].
Given that Option C) achieves the best performance, also, given that the network can disable the NCD-SSB when there is no need for UE offloading. Hence, it is recommended to further investigate the use of NCD-SSB for serving cell measurements for non-RedCap UE. In addition, given that Option B-2-2) NCSG achieves the second-best performance after NCD-SSB, hence the option B-2-2) of using NCSG can be considered for serving cell measurement in Rel-18 for non-RedCap UE.
Observation 3: NCD-SSB can be disabled by the network when there is no need of UE offloading.

Proposal 1: Option C) NCD-SSB for serving cell measurements is specified for non-RedCap UE to support FG 6-1a in Rel-18.

Proposal 2: Option B-2-2) NCSG for L1 measurements can be considered as a second option for non-RedCap UE to support FG 6-1a in Rel-18.

On the other hand, given that power consumption is one of the most critical assessment criteria, which is because FG 6-1a is for devices to operate with narrowband BWP for low power consumption. Therefore, Option B-1-1), assuming UE applies wideband RF bandwidth with narrowband baseband bandwidth, can be seen as the least attractive option for UE operating in BWP without SSB. Besides, instead of having Option B-1-1 as a new solution for BWP without SSB, the NW can directly configure the UE with FG 6-1 (i.e. the both UE RF and baseband bandwidths as large as the CBW), which has similar power consumption performance compared to Option B-1-1 [3].
Table 2: Comparison of UE power consumption of different UE RF BW and BB BW combinations [3]
	
	Case 1: 100MHz RF + 100MHz BB 
	Case 2: 100MHz RF + 20MHz BB
	Case 3: 20MHz RF + 20MHz BB

	Power saving gain (%)
	0% (baseline)
	2.6%
	31.3%


Proposal 3: Option B-1-1) is not considered for non-RedCap UE to support FG 6-1a.
3 Conclusion
In this contribution, the study outcome from RAN4 and the potential scope for Rel-18 BWP without restriction are discussed. In particular, the following observations and proposals are provided:

Table 1: The summary of high-level analysis of candidate options based on different criteria
	Solutions
	RRM requirements impact
	Power consumption
	UE complexity
	Mobility performance impact
	Throughput impact
	Overall

	Option A)
CSI-RS
	Low
	Low
	Low
	Low
	None
	10

	Option C) 
NCD-SSB
	Low
	Low
	Low
	Low
	None
	10

	Option B-2-2) NCSG
	Low or Medium
	Low
	Medium
	Low
	Low to Medium
	8.5 or 7.5

	Option B-1-1) 
WB RF
	Low
	High
	Low to medium
	Low
	None
	7.5

	B-1-2)
RF switch
	Low or Medium
	Medium
	Low to Medium
	Low
	Low to Medium
	8 or 7

	B-2-2)
MG
	Medium
	Low
	Medium
	Low
	Medium
	7


Observation 1: Option A) CSI-RS and Option B-2-2) NCD-SSB have the best overall performance compared to other solutions assessed under the same criteria, representing the most attractive solutions.
Observation 2: Option B-1-1) using wideband RF has the highest power consumption compared to other candidate options, where Option B-1-1) has about the same power consumption performance compared to using FG 6-1, as given in [3].

Table 2: Comparison of UE power consumption of different UE RF BW and BB BW combinations [3]
	
	Case 1: 100MHz RF + 100MHz BB 
	Case 2: 100MHz RF + 20MHz BB
	Case 3: 20MHz RF + 20MHz BB

	Power saving gain (%)
	0% (Reference)
	2.6%
	31.3%


Observation 3: NCD-SSB can be disabled by the network when there is no need of UE offloading.
Proposal 1: Option C) NCD-SSB for serving cell measurements is specified for non-RedCap UE to support FG 6-1a in Rel-18.
Proposal 2: Option B-2-2) NCSG for L1 measurements can be considered as a second option for non-RedCap UE to support FG 6-1a in Rel-18.
Proposal 3: Option B-1-1) is not considered for non-RedCap UE to support FG 6-1a.
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