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[bookmark: OLE_LINK13][bookmark: OLE_LINK14]Introduction
In this contribution, we provide initial analysis on performance part requirements for UE supporting NR in less than 5 MHz bandwidth. 
Discussion
[bookmark: _Toc5952573]In Rel-18, 3GPP introduced support for NR in channel BW less then 5MHz. As part of the requirement for UE supporting NR less than 5 MHz, following requirements are introduced in core part of the discussion.
· Handover
· Radio Link Monitoring 
· Requirements for SSB based radio link monitoring
· Link recovery procedures
· BFD
· CBD
· Intra-frequency measurements 
· SSB Index acquisition delay
When the devices are released with this feature, we think there could be two kind of devices primarily. 
1. UE supporting other Channel Band width (CBW) along with less than 5 MHz CBW
2. UE supporting only less than 5 MHz
UE supporting other CBW along with less than 5 MHz CBW
When UE supports 5 MHz as one of the channel BW along with other bands and CBWs, we think the tests should focus on testing the requirements which are different from the legacy requirements.  In this section we analyse the requirements that are introduced or different from the legacy requirements to see if RAN4 need to define the test cases for that.
Handover
Cell search delay may be impacted, and the value of samples needed for cell search is FFS in the core part. If Ran4 agreed to use different value for UE supporting NR less than 5 MHz, RAN4 need to introduce test case to test the HO delay.
Proposal 1:  RAN4 to introduce HO test case, if the cell search delay is different from NR FR1 to FR1 HO.
Radio link monitoring
OOS and IS parameters for PDCCH are agreed in the core part. Due to the reduced BW, maximum aggregation level that can be supported is reduced. Based on the agreed parameters for PDCCH, we may need to run the simulation to find out the new out of sync threshold and in sync threshold.  If the values of out of sync and in sync thresholds are different than the legacy value, RAN4 need to introduce RLM test case for NR less than 5 MHz to test out of sync and in sync triggering behaviour of UE.
Proposal 2:  RAN4 to introduce RLM test case if the out of sync and in sync thresholds are different from legacy values.
Link recovery procedures
BFD and CBD parameters are agreed to be used OOS and IS parameters respectively. IF the RLM test case is introduced, BFD and CBD test case needs to be introduced too.
Proposal 3:  If RAN4 introduce RLM test case, BFD and CBD test case should also be introduced. 
Intra-frequency measurements
RAN4 is performing simulations to obtain SSB index reading delay. The values for SSB index reading delay is not agreed yet. If the agreed values are different from the legacy value, then RAN4 need to introduce the test case to verify the index reading delay. 
Proposal 4:  RAN4 to introduce intra-frequency measurement delay with index reading, if the SSB index reading delay or side conditions are different from the legacy.
Apart from the SSB index reading delay one other aspect is measurement accuracy. Since the SSB is not impacted from PSS and SSS point of view, we think measurement accuracy will not be impacted as well. We suggest reusing the same accuracy requirements for SSB based intra-frequency measurements. 
Proposal 5:  Measurement accuracy to be same as Rel-15 for UE supporting intra-frequency measurements of less than 5 MHz.
UE supporting only less than 5 MHz
This UE may be a low-cost UE designed for specific applications. Since this may be a new type of UE which is introduced in Rel-18 and may not be tested for other Rel-15 features. Hence, we think it is important to test UE for all the basic functionalities. In this section we identify the high-level requirements that need to be investigated to identify the actual tests that are applicable for this class of UE. Actual test list can be FFS.
· RRC Idle state mobility
· RRC Inactive state mobility
· RRC connected state mobility 
· Timing 
· RLM
· BFD and LR
· Intra-frequency measurements
· Measurement accuracy 
Once we identify the tests, there could be two ways we can define the test cases.
1. Define applicability rule for the identified test cases (e.g., saying these testes are applicable for UE supporting only less than 5 MHz)
2. Define new test cases in the new section for the UE supporting only this CBW.

Proposal 6:  RAN4 to further discuss and decide on which method among the below to be followed for introducing the identified test cases for UE supporting only less than 5 MHz.
a. Define applicability rule for the identified test cases (e.g., saying these testes are applicable for UE supporting only less than 5 MHz)
b. Introduce new test cases in the new section for the UE supporting only less than 5 MHz CBW
Test configurations 
Since CA is not supported for the UE in Rel-18, for the Rel-18 test cases, we think single carrier can be assumed for the test. With the reduced CBW, we may need to revisit the following values whether we need new values to be calculated or legacy values can be reused. 
· OCNG
· RMC
· CBW
· Signal levels

Proposal 7:  RAN4 to study the test configurations (e.g., OCNG, RMC, CBW, signal levels, etc.) for less than 5 MHz 

Summary and conclusions
Proposal 1:  RAN4 to introduce HO test case, if the cell search delay is different from NR FR1 to FR1 HO.
Proposal 2:  RAN4 to introduce RLM test case if the out of sync and in sync thresholds are different from legacy values.
Proposal 3:  If RAN4 introduce RLM test case, BFD and CBD test case should also be introduced. 
Proposal 4:  RAN4 to introduce intra-frequency measurement delay with index reading, if the SSB index reading delay or side conditions are different from the legacy.
Proposal 5:  Measurement accuracy to be same as Rel-15 for UE supporting intra-frequency measurements of less than 5 MHz.
Proposal 6:  RAN4 to further discuss and decide on which method among the below to be followed for introducing the identified test cases for UE supporting only less than 5 MHz.
a. Define applicability rule for the identified test cases (e.g., saying these testes are applicable for UE supporting only less than 5 MHz)
b. Introduce new test cases in the new section for the UE supporting only less than 5 MHz CBW
Proposal 7:  RAN4 to study the test configurations (e.g., OCNG, RMC, CBW, signal levels, etc.) for less than 5 MHz. 
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