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1.
Introduction and status of RRM Test case definition 
RAN4 has been considering RRM requirements for NB-IoT in recent meetings RAN4#78bis and RAN4#78 Adhoc, with some remaining issues being resolved by RAN1 and RAN2 in the underlying design.

As the core requirements are still under development, no RRM Test cases are currently available in TS 36.133 [1] Annex A. However, based on the emerging NB-IoT core requirements, some previous experience, and using the recently agreed test case list and examples for eMTC in [6] and [7], we can outline the likely scope of NB-Iot RRM test cases and identify the Rel-8 RRM test cases that could be used as a starting point.

This document inevitably has some speculative content, but aims to give a likely way forward, identifying what is known and starting a strategy to develop NB-Iot RRM test cases in the shortest time.
2.
General changes   
A number of changes applicable to all NB-IoT test cases can be identified. Most of these wil involve basic parameter changes and definitions, but once decided the work will help advance all RF and RRM test cases: 
· Downlink and Uplink Physical layer

· Half-duplex mode only

· Repetitions and DRX cycles (minimise testing with very long DRX cycles)
· 15kHz and 3.75kHz uplink subcarrier spacing

· When in RRC_Connected, UE receives Unicast transmissions only, and is not expected to receive NB-PBCH or NB-PSS/SSS, but can receive NB-RS.

· 3 Deployment modes (indicated by NB-MIB) – how will they affect testing, for example Refsens and RLM?

3.
Types of NB-Iot RRM Test case
The NB-Iot RRM requirements are less firm than the RF requirements, but the scope of RRM test cases can be seem emerging. The following sections summarise the status by test case type, with “A.n.x” referring to existing clauses in TS 36.133.
Reselection Test cases A.4.x

· Similar principle to Rel-8
· Intra-freq and Inter-freq, with range of DRX cycles?
· Reselection values and margins may be chosen to implicitly test UE NRSRP estimation. Based on R4-78AH-0223 [15] the dB reselection margin in both normal and enhanced coverage is similar to Release 8, although the side conditions for enhanced coverage are more stringent, as defined in R4-78AH-0222 [14]. RSRQ-based reselection will not be used, according to R4-78AH-0176 [9] so the UE’s RSRQ estimation cannot be tested via reselection.
RRC Re-establishment Test cases A.6.1.x

· Similar principle to Rel-8, but awaiting RAN2 RRC Reestablishment procedure

Random Access Test cases A.6.2.x

· Similar principle to Rel-8, but contention-based Random access only and increased latency
· PRACH in NB-IoT uses single tone hopping.

· Include absolute and relative power control, therefore may be a way to implicitly test UE NRSRP estimation, as mentioned in R4-78AH-0217 [12] “measurements may be used by the NB-IoT for uplink power control”.
· Random Access requirements defined in R4-78AH-0236 [16] 
Transmit Timing Accuracy Test cases A.7.1.x

· Similar principle to Rel-8, likely to be affected by narrower bandwidth
· In some cases each transmission may need to be treated as an initial transmission

· NB-IoT transmit timing requirements are defined in R4-78AH-0192 [10]

Timing Advance Test cases A.7.2.x

· Similar principle to Rel-8
· NB-IoT timing advance requirements are defined in R4-78AH-0192 [10].
Radio Link Monitoring Test cases A.7.3.x

· Similar principle to Rel-8, likely to be affected by different Physical layer design
· Core requirement under development, see Simulation Assumptions in R4-162871 and Way Forward agreed in R4-162872 [5]
· Draft requirements are in R4-78AH-0221 [13]

· Range of DRX cycles?

Cell Search and number of carriers to be monitored Test cases A.8.x?

· It is not currently clear how this would be tested, as Measurements and Event-triggered reporting are not supported in RRC_Connected state, see R4-162074 [2].
· NRSRP simulation results in R4-161947 -> 2810

· The Way forward for NB-IoT RRM Measurement approved in R4-78AH-0216 [11] states “RAN4 agreed that the minimum number of inter-frequency carriers that the NB-IoT UE shall be able to monitor is [2] (excluding serving carrier)”. All carriers are to be treated as normal performance carriers. It seems likely that this requirement will be tested in RRC_Idle.
No Handover Test cases A.5.x

· Handover not supported, see R4-162074 [2]. Cell change via reselection in RRC_Idle only.
No NRSRP or NRSRQ Accuracy Test cases A.9.x
· Although RAN4 intends to specify NRSRP and NRSRQ, UE will not report NRSRP and RSRQ directly, so there will be no NRSRP/NRSRQ test cases, as mentioned in R4-162449 [3]. See also agreed Way forward in R4-162868 [4].
· Downlink power estimation is likely to be tested indirectly via reselection margin and uplink power using downlink path loss estimation
· Note that RSRQ-based Cell Reselection is not supported (see R4-78AH-0176 [9]), so it will not be possible to test RSRQ via reselection tests. It would only be possible to test it via Cell Selection, which is not envisaged at present. 
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