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Introduction
RRM performance requirements for less than 5MHz are discussed in RAN4#110, and the outcomes are captured in [1]. Based on [1], further discussions are needed for following remaining issues.
· RLM/BFR TCs
· Other TCs than RLM/BFR TCs
In this paper, we will provide our views on RRM test cases for less than 5MHz BW.
Discussion
RLM/BFR TCs
One outstanding open issue from last meeting is what Tx BWs are used for RLM/BFR TCs. For operation with less than 5MHz, RAN4 has introduced 3 new Tx BWs: 12 RB, 15 RB and 20 RB. 
For 3MHz CBW, Tx BW 15 RB is mandatory, so the basic test setup with 15 RB is needed. Tx BW 12 RB is also defined for band n100. The PDCCH AL is different for 12 and 15 RB, and this will lead to different Qout/Qin levels. It is meaningful to verify whether UE can correctly indicate OOS/IS at the new Qout/Qin levels, so we support to define RLM/BFR TCs for both 12 RB and 15 RB. 
To reduce the number of TCs and tests UE needs to pass, we suggest to define RLM TCs with 12 RB and 15 RB, and to define BFR TCs with 15 RB only. UE supporting band n100 only needs to pass the RLM TCs with 12 RB and BFR TCs with 15 RB, so that performance with both Tx BWs are verified. 
For 5MHz CBW, Tx BW 25 RB is mandatory which is a legacy Tx BW, and Tx BW 20 RB is also defined for band n100. Since the PDCCH AL is same for 20 RB and legacy Tx BW, we do not see strong need to define new RLM/BFR TCs.
Proposal 1: Define RLM TCs with 12 RB and 15 RB. Define BFR TCs with 15 RB only. 
Proposal 2: RLM TCs with 12 RB are only applicable for UE supporting band n100, and such UE does not need to pass the RLM TCs with 15 RB.
Other TCs than RLM/BFR TCs
Other than RLM/BFR, RAN4 agreed to at least define TCs for HO and measurement delay with SBI reading. Since 15 RB is mandatory for 3MHz, there is no other specific requirements for 12 RB, we suggest to use 15 RB as the Tx BW for all the other TCs.
Proposal 3: For all the other TCs than RLM/BFR TCs, use 15 RB Tx BW.
For HO, there is an open issue whether to test intra-frequency only or test both intra- and inter-frequency. For the core part, we have a suggestion to include the additional sample for SBI/MIB reading for both known and unknown case. If this is agreeable, then we suggest to test intra- with unknown and inter- with known.
Proposal 4: Introduce following HO TCs
· HO-1: intra-frequency, unknown target cell
· HO-2: inter-frequency, known target cell
There are also some discussions on whether to define TCs for L1 and L3 measurement accuracy. We do not think they are needed because the measurements are based on SSS which is not impacted in the punctured SSB design. Also, RAN4 agreed that existing requirements apply.
Proposal 5: Do not define new TCs for L1 or L3 measurement accuracy.
In last meeting, we proposed to define new TCs for cell reselection and RRC re-establishment. 
The reason is that in those procedures UE needs to read SBI/MIB from the target cell, which is same as in HO. RAN4 did not define new core requirement because the exact delay for UE to read SBI/MIB is included in TSI but the exact value is not specified. 
In the test, TSI is defined as 1280ms in the testing requirements. It is not clear whether this delay is enough to accommodate longer delay for SBI/MIB reading due to punctured PBCH.
Proposal 6: Further discuss whether TSI = 1280ms in cell reselection and RRC re-establishment TCs can accommodate the longer delay for SBI/MIB reading.
Conclusions
In this paper we provided our views on RRM test cases for less than 5MHz BW.
Proposal 1: Define RLM TCs with 12 RB and 15 RB. Define BFR TCs with 15 RB only. 
Proposal 2: RLM TCs with 12 RB are only applicable for UE supporting band n100, and such UE does not need to pass the RLM TCs with 15 RB.
Proposal 3: For all the other TCs than RLM/BFR TCs, use 15 RB Tx BW.
Proposal 4: Introduce following HO TCs
· HO-1: intra-frequency, unknown target cell
· HO-2: inter-frequency, known target cell
Proposal 5: Do not define new TCs for L1 or L3 measurement accuracy.
Proposal 6: Further discuss whether TSI = 1280ms in cell reselection and RRC re-establishment TCs can accommodate the longer delay for SBI/MIB reading.
Reference
[1]. R4-2403487, WF on NR_FR1_lessthan_5MHz_BW, Nokia
8

3

