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1 Introduction
The core requirements of NB-IoT was closed in June plenary and next step towards finalization is discussion regarding which test cases are needed and coverage level. To a large extent new core requirements requires also new test cases in order to ensure UE performance and feature functionality. It is of course possible that a new core requirement can be considered covered by existing tests (e.g. multiple DL CA) which means UE does not need to pass all test cases. Additionally, the number of test cases and test coverage always needs to be considered carefully. 

In this paper, we address test cases for cell reselection in NB-IoT and the level of test coverage.

2 Discussion
NB-IoT is a new feature which introduces a number of new core requirements. Changes in the physical layer has led to new core requirements for cell detection and measurement delays. Introduction of new synchronization channels (NPSS and NSS) and new NB-IoT specific reference signals (NRS) triggered a longer simulation campaign in RAN4 in order to decide on appropriate core requirements. Although the core requirements are closed the details numbers concerning cell detection delay, measurement periods in normal and enhanced coverage as well as measurement accuracy numbers are still not finally agreed.

2.1 Cell Reselection

NB-IoT Rel-13 does not support connected mode mobility and no cell detection or mobility related measurement requirements have been defined in Rel-13 period. Mobility in idle mode is supported and new core requirements for cell detection and mobility measurements has been introduced (final numbers to be decided).
The way to test the delay requirements in NB-IoT idle mode is by idle mode mobility. NB-IoT have specified support for intra-frequency measurement and inter-frequency measurements while inter-RAT measurements are not supported in Rel-13. This means we would need to test intra-frequency and inter-frequency cell reselection in NB-IoT:
Observation 1: Tests for intra-frequency and inter-frequency cell reselection in NB-IoT are needed.

NB-IoT has support of 2 different coverage levels: normal and enhanced coverage. Additionally NB-IoT also have 3 different deployment modes: in-band, stand-alone and guard-band modes. Testing all possible combination is of course one approach – but RAN4 would need to discuss whether there is such a need or how the number of test cases can be reduced. As discussed in other papers at least there is potential to group the modes in two based on their NRS properties – i.e. combine stand-alone and guard-band modes as means to reduce the number of options.
Observation 2: Stand-alone and guard-band would not need to be tested separately in reselection tests.
We see that at least a minimum number of tests are needed. Such test cases would need to cover intra-frequency mobility in different modes and coverage areas. For intra-frequency cell reselection, it is likely enough to consider reselection between cells of similar coverage (normal or enhanced). Additionally also inter-frequency reselection would need to be covered. For inter-frequency cell reselection, we think that reselection between cell in different coverage areas would be tested.
Observation 3: Intra-frequency reselection tests between cells of same coverage would be enough
Observation 4: Inter-frequency reselection tests between cells of different coverage level is needed.

Regarding the deployment mode it is likely enough to consider reselection between cells of same deployment mode when considering intra-frequency reselection. Reselection between cells of different deployment mode should be covered with inter-frequency test cases.
Observation 5: Intra-frequency reselection tests between cells of same deployment mode is sufficient.

Observation 6: Inter-frequency cell reselection tests between cells of different deployment mode is needed.

Following table indicates the options:
	Coverage
	Deployment mode
	Intra-frequency
	Inter-frequency

	Normal-normal
	Same
	x
	x

	Enhanced-enhanced
	Same
	x
	x

	Normal-enhanced
	Same
	
	x

	Enhanced-normal
	Same
	
	x

	Normal-normal
	Different
	x
	x

	Enhanced-enhanced
	Different
	x
	x

	Normal-enhanced
	Different
	
	x

	Enhanced-normal
	Different
	
	x


Based on the discussion we initially propose reselection test cases according to the above table.

2.2 RRC Release with redirection
Another feature that needs to be considered is the RRC release with redirection (blind). In this case, the network can release the connection with a (blind) redirection to another cell. This cell can be on same or different carrier. Once the UE receives such message, the UE will switch the cell and the UE will wait in the new cell for being paged. 
Testing the UE delay in this case is important as the network would need to be able to rely on the minimum UE requirement regarding when the paging can be transmitted to the UE. Need test for cell detection delay.

Observation 7: Redirection test case is needed in NB-IoT.
4 Conclusion
In this paper we have discussed the need for cell reselection test cases for NB-IoT as well as need for redirection test case. Based on the discussion we made following observation:
Observation 1: Tests for intra-frequency and inter-frequency cell reselection in NB-IoT are needed.

Observation 2: Stand-alone and guard-band would not need to be tested separately in reselection tests.

Observation 3: Intra-frequency reselection tests between cells of same coverage would be enough

Observation 4: Inter-frequency reselection tests between cells of different coverage level is needed.

Observation 5: Intra-frequency reselection tests between cells of same deployment mode is sufficient.

Observation 6: Inter-frequency cell reselection tests between cells of different deployment mode is needed.

Observation 7: Redirection test case is needed in NB-IoT.
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