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Introduction
RRM requirements for option B-1-2 for BWP without restriction are discussed in RAN4#107 and the outcomes are captured in [1]. Based on [1] the following issue needs to be further discussed. 
· Interruption requirements
· L1 measurement requirements
In this paper we will provide our views on RRM requirements for option B-1-2 for BWP without restriction.
Discussion
Interruption requirements
	Issue 5-2: Interruption requirements for supporting option B-1-2
<Agreement >:
· Define the following interruption requirements for Option B-1-2
· Interruption length
·  Option 1: [0.5ms] for FR1 and [0.25ms] for FR2
· FFS: Interruption ratio
· FFS: Interruption location


Figure 1 is an example of how option B-1-2 works. To minimize power consumption, UE RF BW would stay same as BWP BW when UE is not performing the measurement. Before each SSB occasion where UE performs L1 measurement, UE would enlarge the RF BW to cover the SSB, and this RF re-tuning would cause interruption to the data Tx/Rx on serving cells.  During the measurement UE operates with large RF BW covering both BWP and SSB, so there is no data interruption during the measurement. After the SSB occasion, UE would switch the RF BW back to the BWP BW, and this causes another interruption. 
[image: ]
Figure 1: Illustration of option B-1-2
RAN4 agreed to define requirements on interruption length, and FFS on interruption location and interruption ratio. The interruption location, ratio and the measurement cycle should be considered together. 
Assuming UE causes two interruptions per measurement cycle as in Figure 1, this translates into 400/100/50 ms measurement cycle for 15/30/120 kHz SCS based on the agreed interruption length and 1% interruption ratio. The resulted measurement cycle is larger than those used in the existing L1 measurement period requirements which is SSB periodicity, typically 20ms or 40ms. 
Observation 1: To achieve 1% interruption ratio, the L1 measurement cycle needs to be extended to 400/100/50 ms for 15/30/120 kHz SCS.
In our view, it is important to make sure L1 measurement are performed frequently enough, i.e. the measurement cycle in existing requirements should be re-used as much as possible. Otherwise, intra-cell mobility will be impacted and it would directly lead to degradation in throughput, and the motivation to enable L1 measurement in BWP without SSB is compromised. However, if we want to keep 20ms or 40ms measurement cycle, the interruption ratio would be from 1.25% to 5% depending on the SCS. 
Observation 2: It is important to maintain measurement cycle for L1 as 20ms or 40ms; however, it would lead to interruption ratio from 1.25% to 5%.
In this case, we would prefer to define the interruption location in NW controlled manner. Otherwise, the interruption is UE autonomous and the location is unknown to NW. With such a large ratio, it will cause severe performance degradation to both UE and NW. We see the best way to address the trade-off between interruption ratio and measurement cycle is to make interruption location known to the NW so that NW can avoid scheduling the interrupted slots. 
Although the interruption location can be predefined e.g. immediately before and after the SSB occasions, it is not preferable because NW has to assume interruption around every SSB occasion, and the exact slot(s) where UE would interrupt are still unknown to NW. Note NW controlled interruption location is different from dedicated NCSG for L1 measurement. Instead, the existing rule for handling collision between L1 measurement and L3 measurement, which has already been defined by P factor, can be simply re-used.
If interruption location is defined, the interruption ratio can be derived from the interruption location, and there is no need to further define the ratio.
Proposal 1: Support NW to control the interruption location. Interruption ratio are not defined.
L1 measurement requirements
	Issue 5-4: Applicable of conclusions for Option B-1-1 to Option B-1-2
<Agreement >: 
· When CD-SSB is outside the active BWP, the requirements for SSB-based RLM/BFD/BM for UE supporting option B-1-2 with interruptions are FFS.


For option B-1-1, the existing L1 measurement requirements are re-used, but we think it is too early to conclude the same can be re-used for option B-1-2. As discussed in section 2.1, there is inter-dependency between interruption and measurement cycle.
For example, if interruption ratio is to be defined, then the L1 measurement cycle should be corresponding to the ratio, otherwise the UE power consumption would be increased. The discussion in NFG discussion in MG enhancement WI can be referred to. If interruption location is defined as in Proposal 1, then the L1 measurement cycle should be based on periodicity of the interruption, preferably configured by NW.
Therefore, we suggest that the L1 measurement requirements should be defined after RAN4 concludes on interruption requirement.
Proposal 2: Define L1 measurement requirement after RAN4 concludes on interruption requirement.
Conclusions
In this paper we provided our views on RRM requirements for option B-1-2 for BWP without restriction.
Observation 1: To achieve 1% interruption ratio, the L1 measurement cycle needs to be extended to 400/100/50 ms for 15/30/120 kHz SCS.
Observation 2: It is important to maintain measurement cycle for L1 as 20ms or 40ms; however, it would lead to interruption ratio from 1.25% to 5%.
Proposal 1: Support NW to control the interruption location. Interruption ratio are not defined.
Proposal 2: Define L1 measurement requirement after RAN4 concludes on interruption requirement.
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