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[bookmark: _GoBack]Introduction
RRM impacts for less than 5MHz CBW are discussed in RAN4#106 and the outcomes are captured in [1]. In addition, RAN#99 approved two LS-es related to the WI [2-3]. 
In this paper we will provide our views on RRM impacts for less than 5MHz CBW.
Discussion
Based on [3], the WI should consider only single carrier operation for carrier with less than 5MHz CBW.
	[bookmark: _Hlk130374632]RAN Plenary has discussed question 2 on the feature list to be considered, and concluded that the less-than-5MHz WI in Rel-18 should consider single-carrier operation, excluding RedCap. In addition, UE speeds up to 500km/h should be targeted for Band n100 without impact to RAN1.


In light of this, RAN4 does not need to further discuss impacts for the following requirements: EMR, SCell activation, PSCell addition/change/activation, which were discussed in last meeting and captured in [1]. 
Proposal 1: RAN4 not to update the following requirements for 3MHz CBW: EMR, SCell activation, PSCell addition/change/activation.
In [2] it is agreed that new PBCH with 12 PRBs will be defined for band n100 and new PBCH with 15 PRBs may or may not be defined for other bands.
	· For the 3MHz channel bandwidth in band n100 (max channel utilization 15 PRBs as already agreed in RAN1/RAN4):
· PBCH transmission bandwidth is 12 PRBs
· CORESET#0 transmission bandwidth is to be decided by RAN1
· RAN1 is requested to consider whether the above also applies for other bands with 3MHz channel bandwidth, or whether the PBCH transmission bandwidth is 15 PRBs for such bands.


As discussed in last meeting, several RRM requirements involve SSB index reading, which further depends on PBCH design. It is not clear if the current SSB index reading requirements can be re-used with new PBCH, and RAN4 needs to evaluate the performance based on RAN1 conclusion on the new PBCH design.
	Working Assumption
For transmission bandwidth[s] of <5MHz, for PBCH, in the case[s] that available PRBs for PBCH transmission are less than 20PRB, 
· PBCH based on RB-level puncturing (i.e., PBCH encoding is based on 20PRB. The encoded bits and DMRS are mapped to 20PRBs based on legacy SSB structure, and those PRBs that fall outside of available PRBs for PBCH transmission are punctured)
· Note: No other optimization is needed


The RRM requirements that may be impacted include: HO, RRC Re-establishment, RRC Re-direction, intra-/inter-frequency measurement. If, based on the evaluation, number of SSB samples for SSB index reading is changed, those requirements need to be updated.
Proposal 2: RAN4 to evaluate SSB index reading performance based on RAN1 conclusion on new PBCH design for 3MHz CBW.
Proposal 3: If needed, RAN4 to update following requirements if SSB index reading time is impacted due to new PBCH design for 3MHz: HO, RRC Re-establishment, RRC Re-direction, intra-/inter-frequency measurement.
RAN4 also discussed UE transmit timing requirements. The current requirements for 15kHz SCS is 12 Ts, which is same as for LTE with CBW >= 3MHz. In this sense, the current UE transmit timing requirements can be re-used for 3MHz CBW.
Proposal 4: RAN4 not to update UE transmit timing requirements for 3MHz CBW.
Another requirement discussed last meeting and left as FFS is the TCI switching requirement. In our view, UE does not need to read PBCH during TCI switching, and no L1-RSRP measurement is involved for FR1. Therefore, there is no need to update TCI switching requirements.
Proposal 5: RAN4 not to update UE TCI switching requirements for 3MHz CBW.
In last meeting, it is identified that current L1 measurement requirements may not be applicable for 3MHz CBW. One issue is the hypothetical PDCCH parameters for SSB and CSI-RS based RLM and BFD. The PDCCH BW is defined as 24 and 48 RB for SSB and CSI-RS based RLM/BFD, respectively. This needs to be updated so that the CORESET will be within 3MHz CBW.
One particular issue is related to aggregation level for RLM OOS and BFD. AL8 is used currently, and with 15 PRBs for 3MHz CBW, AL8 cannot be achieved even with 3 OS for CORESET. RAN1 has discussed possible enhancement to PDCCH, and RAN4 can wait for the conclusion before discussing how to update the parameters. Note that this may impact the Qout level may change if AL is changed.
Proposal 6: RAN4 to update the hypothetical PDCCH parameters for SSB and CSI-RS based RLM and BFD for 3MHz CBW. 
Another issue is the CSI-RS BW for CSI-RS based RLM, BFD, CBD and L1-RSRP. Currently, the min CSI-RS BW is 24 RB for RLM, BFD and CBD, and 48 RB for L1-RSRP. RAN4 may need to update the min BW for those requirements, and evaluate whether the current accuracy can be met. Likely there will be accuracy degradation due to smaller BW, and RAN4 can consider to update latency, accuracy or side condition as the 3 requirements are related to each other.
Proposal 7: RAN4 to update CSI-RS BW for CSI-RS based RLM, BFD, CBD and L1-RSRP for 3MHz CBW. FFS whether to update latency, accuracy or side condition. 
In last meeting RAN4 also discussed other RRM requirements that are potentially impacted, including CSI-RS L3 measurement, CGI reading, SFTD, L1-SINR. In our view, those requirements are for enhanced features and we suggest to de-prioritize them for the current WI. If clear use of those features are identified for deployments with 3MHz CBW, we are open to add the requirements in future releases.
Proposal 8: RAN4 not to define following requirements for 3MHz CBW: CSI-RS L3 measurement, CGI reading, SFTD, L1-SINR.
Conclusions
In this paper we provided our views on RRM impacts for less than 5MHz CBW.
Proposal 1: RAN4 not to update the following requirements for 3MHz CBW: EMR, SCell activation, PSCell addition/change/activation.
Proposal 2: RAN4 to evaluate SSB index reading performance based on RAN1 conclusion on new PBCH design for 3MHz CBW.
Proposal 3: If needed, RAN4 to update following requirements if SSB index reading time is impacted due to new PBCH design for 3MHz: HO, RRC Re-establishment, RRC Re-direction, intra-/inter-frequency measurement.
Proposal 4: RAN4 not to update UE transmit timing requirements for 3MHz CBW.
Proposal 5: RAN4 not to update UE TCI switching requirements for 3MHz CBW.
Proposal 6: RAN4 to update the hypothetical PDCCH parameters for SSB and CSI-RS based RLM and BFD for 3MHz CBW. 
Proposal 7: RAN4 to update CSI-RS BW for CSI-RS based RLM, BFD, CBD and L1-RSRP for 3MHz CBW. FFS whether to update latency, accuracy or side condition. 
Proposal 8: RAN4 not to define following requirements for 3MHz CBW: CSI-RS L3 measurement, CGI reading, SFTD, L1-SINR.
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