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1. Introduction
Band 31 was introduced in the RF specifications (36.101) in [1] in RAN4 #67. This band is somehow different compared to the bands defined so far for LTE in the fact that it only supports up to 5MHz channel bandwidth. As of now most of the test cases defined in 36.101 and 36.133 are defined for 10MHz, hence there is a need to define some test cases for 5MHz channel bandwidth. A more detailed analysis of the implications of having a band that supports only up to 5MHz can be found in [2]. 

In this paper we discuss the RRM test cases(36.133) that need to be defined for Band 31.
2. Discussion
A WF on how to progress the performance part of the Band 31 WI was agreed in [3]. In this way forward the work needed is split into 2 parts: 1 part that ensures multiband UEs can be tested and another part that ensures test coverage for single band UEs also. As the UEs that will come out in the beginning are most likely to be multiband UEs, part 1 of the work should be prioritized.

Part 1 – Performance part for multiband UEs

The scope of part 1 of the work was identified in [3] and is reproduced below. It should be noted that all other RRM test cases(covering Section 4 to 8 of 36.133) are run in a band agnostic manner and can be run in another band that the UE supports.

· Chapter 9 RRM test cases
· Define OCNG and RMC for 5MHz channels
· Duplicate the 10MHz FDD tests in Chapter 9 for 5MHz 
Below we show the detailed test list covering Chapter 9(measurement accuracy)   

1. FDD intra-frequency RSRP accuracy 

2. FDD-FDD inter-freq RSRP accuracy

3. FDD intra-frequency RSRQ accuracy

4. FDD-FDD inter-frequency RSRQ accuracy

5. Inter-RAT measurement accuracy tests – 3 tests

i.  E-UTRAN FDD to UTRAN FDD CPICH RSCP accuracy

ii. E-UTRAN FDD to UTRAN FDD CPICH Ec/No accuracy

iii. E-UTRAN FDD to GSM carrier RSSI accuracy

6. FDD Rx-Tx time difference accuracy 

7. FDD intra-freq RSTD accuracy

8. FDD – FDD inter-freq RSTD accuracy

In order to minimize the work load the test cases for FDD-TDD inter-working and eICIC are deprioritized as there is no clear need to define them. 

Part 2 – Performance part for multiband UEs

In this section we propose a detailed test case list to ensure coverage for single band UEs. The test cases correspond to Sections 4 to 8 of 36.133 that are defined in a band agnostic way. It should be noted that inter-frequency test cases are not proposed at this time. If a Band 31 UE supports inter-frequency mobility then this implies that the UE supports multiple bands because Band 31 supports only one 5MHz channel. In this case all the inter-frequency band agnostic tests can be run in the other band that the UE supports. The only possible exception would be a UE that supports another band with only one 5MHz or 10MHz channel (e.g. Band 13)(In this case all the inter-frequency tests would have to be inter-band tests). At the moment these pairs of bands (e.g. B31 and B13) are not deployed in the same countries, hence, there would be no UEs that need to support mobility between these bands. Furthermore, since inter-frequency accuracy test cases will be defined the basic functionality of the UE being able to perform inter-frequency measurements from Band 31 to other bands will be verified.
Test case list:
I. Section 4 – Idle state
1. E-TURAN FDD-FDD intra-frequency reselection

2. E-UTRAN to UTRAN cell reselection 

i.  UTRA is of lower priority in fading channel
3. E-UTRAN to GSM

II. Section 5 – Connected mode mobility

1. E-UTRAN FDD-FDD intra-frequency HO

2. E-UTRAN to UTRAN FDD HO, unknown target cell

3. E-UTRAN to GSM, unknown target cell

III. Section 6 – RRC connection control

1. FDD intra-frequency RRC re-establishment

2. FDD Contention based RACH

IV. Section 7 – Timing and Signaling

1. FDD UE transmit timing accuracy tests

2. FDD UE timing advance adjustment accuracy tests

3. FDD RLM out of sync
4. FDD RLM in–sync

5. FDD RLM out of sync in DRX

6. FDD RLM in-sync in DRX

V. Section 8 – Measurement Procedures

1. FDD intra-frequency event triggered reporting with fading async

2. FDD-FDD inter-frequency event triggered with fading async in DRX

3. E-UTRAN – UTRAN FDD (inter RAT)
i. Event triggered reporting in fading channel
4. E-UTRAN – GSM (inter RAT) 

i.  Event triggered reporting in AWGN

5. RSTD – FDD intra-frequency reporting delay

A total of 19 tests are proposed to be defined. We would like to point out that the RLM tests are more critical than others and hence, should be prioritized. They are also the only tests that require simulation work. The definition of the other test cases should be straight forward as the only differences compared to the already defined 10MHz test cases will be the parameters related to the channel bandwidth (RMC, OCNG, etc). 

Test case definition
A similar effort (defining test cases for channel bandwidths other than 10MHz) is currently performed in RAN4 for defining 20MHz CA test cases [4]. We believe the same approach can be used for the 5MHz test cases as this will minimize the amount of work needed. For the new test cases, only the parameters that are different from the original 10MHz test cases are introduced and the 10MHz test is referenced. A sample for reference is provided in [5].  

3. Conclusion
In this paper we proposed the tests to be defined for part 1 and part 2 of the work related to RRM test cases for 5MHz channel bandwidth and how to define them.
We are proposing to agree on the exact test case list and work plan such that the work can be completed in a timely manner. 
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