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Introduction
A new Rel-18 WI [1] on support of BWP without restriction is approved in RAN#99 based on the following agreement.
	Proposal: Noting that Option A is already “Mandatory with Capability signalling”, support the following optional UE features in Rel-18:
· Option B-1-1 without early implementability; and
· Option C; and
· Option B-1-2 with the conditions that:
a. The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and
b. UE shall support option (C) NCD-SSB (subject to IoDT availability); and
c. The interruption related requirements will be decided and specified in RAN4


One objective of the WI is to support option B-1-2 – Using larger BW covering SSB outside active BWP with interruptions. In this paper we will provide our views on the RRM impact of option B-1-2.
Discussion
	· For Option B-1-2 
· Specify support of BM/RLM/BFD based on SSB outside the active BWP with interruptions with the following conditions (RAN4, RAN2, RAN1):
· The UE shall be allowed to use B-1-2 only if there is no CSI-RS, no NCD SSB and no CD SSB configured for RLM/BM/BFD in the active BWP of the corresponding carrier(s) to be measured; and
· UE shall support option (C) NCD-SSB (subject to IoDT availability). 
· The interruption related requirements will be decided and specified in RAN4.


Same as option B-1-1, one impact of option B-1-2 on the RRM spec is clarification of the applicability of existing requirements. Taking RLM requirements as example (BFR and BM requirements are similar), the following applicability need to be updated.
	8.1.1	Introduction
The UE shall monitor the downlink radio link quality based on the reference signal configured as RLM-RS resource(s) in order to detect the downlink radio link quality of the PCell, PSCell and deactivated PSCell if configured with bfd-and-RLM with value true as specified in TS 38.213 [3]. The cofigured RLM-RS resources can be all SSBs, or all CSI-RSs, or a mix of SSBs and CSI-RSs. UE is not required to perform RLM outside the active DL BWP.

8.1.2.1	Introduction
The requirements in this clause apply for each SSB based RLM-RS resource configured for PCell, PSCell or deactivated PSCell, provided that the SSB configured for RLM is actually transmitted within UE active DL BWP during the entire evaluation period specified in clause 8.1.2.2.


With option B-1-2, the requirement should also apply when the SSB for RLM is outside DL active BWP and UE supports [FG for B-1-2]. 
Proposal 1: Clarify in the spec that L1 measurement requirements apply when the SSB for L1 is outside DL active BWP and UE supports [FG for B-1-2].
In addition, based on the WID, use of option B-1-2 is only allowed when no CSI-RS, NCD-SSB or CD-SSB is configured for L1 in the active BWP of the serving cell. We think this should be captured in applicability of the interruption requirements, i.e. UE is allowed to cause interruption for performing L1 measurement on SSB outside BWP only when the above condition is met.
Proposal 2: Interruption requirements for option B-1-2 apply provided that no CSI-RS, NCD-SSB or CD-SSB is configured for L1 in the active BWP of the serving cell.
Another RRM impact of option B-1-2 is the interruption related requirements and the updated measurement period requirements. Figure 1 is an illustration of how this option works.
[image: ]
Figure 1: Illustration of option B-1-2
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. 
Based on existing interruption related requirements, RAN4 should discuss whether to define the following for option B-1-2: interruption length, interruption location and interruption ratio.
On the interruption length, we think requirements are needed. Since each interruption is caused by RF BW retuning within UE CBW of a serving cell, we assume the RF switching time in MG can be used as baseline, i.e. the length of each interruption is 0.5ms in FR1 and 0.25ms in FR2.
Proposal 3: Define requirements on length of each interruption. Use the following values as baseline.
· FR1: 0.5ms
· FR2: 0.25ms
The interruption location, ratio and the measurement cycle should be considered together. During RAN#99, some companies proposed to define interruption ratio as 1%. 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 and the interruption length in Proposal 2. 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: There is a trade-off between interruption ratio and measurement cycle.
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. If we want to keep 20ms or 40ms measurement cycle, the interruption ratio would be from 1.25% to 5%. 
Observation 2: It is important to maintain measurement cycle for L1 as 20ms or 40ms, and it would lead to interruption ratio from 1.25% to 5%.
[bookmark: _GoBack]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 4: Support NW to control the interruption location. Interruption ratio are not defined.
Conclusions
In this paper we provided our views on the RRM impact of option B-1-2.
Proposal 1: Clarify in the spec that L1 measurement requirements apply when the SSB for L1 is outside DL active BWP and UE supports [FG for B-1-2].
Proposal 2: Interruption requirements for option B-1-2 apply provided that no CSI-RS, NCD-SSB or CD-SSB is configured for L1 in the active BWP of the serving cell.
Proposal 3: Define requirements on length of each interruption. Use the following values as baseline.
· FR1: 0.5ms
· FR2: 0.25ms
Proposal 4: Support NW to control the interruption location. Interruption ratio are not defined.
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