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1. Introduction
RAN5 have for a few meetings discussed the issue with RRM inter-frequency in narrow operating bands. The issue was initiated  in [1]. An LS was sent to RAN4 asking for guidance and the response is received in [2].

From the RAN4 LS response [2]:

RAN4 requirements and test cases can be applied in an inter-band configuration. At the same time, a desire has been expressed to limit the amount of inter band testing which is performed, especially since it is anticipated that most E-UTRA UE will be multiband, and performance requirements can be verified on different bands in cases.

RAN4 has not defined a specific list of test cases which should be executed in inter-band configuration, but to assist RAN5 in their further discussions RAN4 has identified that all testcases in 36.133 section A.9 (Measurement Performance Requirements) have a band dependency. Core requirements relating to cell identification (covered by testcases in section A.8 (UE Measurements Procedures) are also band dependent, but as the test cases are performed well above the UE receive sensitivity level, the band dependency is not reflected in test case parameters. 

1.2 Need for inter-band testing

The RAN4 response clarify that inter-band testing is relevant in some cases where a band dependent test result is expected. RAN5 should therefore consider making this possible in order to avoid lack of test coverage. It is not straightforward how this should be implemented, and R&S therefore suggest in [3] that inter-band testing is avoided for now and left for further study.

1.2 Band independent RRM test cases
The RAN4 response also highlights the point that is it unnecessary to repeat the RRM test cases in section 4-8 for all the bands supported in the UE, which is also further discussed in a Nokia paper [4] and not treated here.

2. Discussion
It is our opinion that both the issues above should be addressed at the same to get a good and complete implementation of the RAN4 recommendation and sufficient test coverage.

2.1 Need for inter-band testing

The problem is how to formulate that inter-frequency cells are located in a different band, and how to select which band this should be. It will not be possible to make a solution for any multi-band UE, but it is possible to suggest a band combination that are considered likely based on region information. More band combinations could then be added later on if the suggested band combination in this paper is not considered sufficient, as long as the general approach has been agreed.
The bands identified with this problem by AT4wireless in [1] are:

· Bands in the range from 20 MHz to less than 30 MHz width (bands 5 and 11) allow two frequencies without overlapping, but to test three frequencies overlapping is needed. 

· Bands that are in the range 10 MHz to less than 20 MHz width (bands 6, 12, 13, 14, 17, 18, 19) allow only one frequency. That means that inter-frequency cannot be tested at all for these bands.

It is observed that bands 5, 12, 13, 14, 17 are US bands, and it is possible that multi-band UE’s for this region also support band 2.
It is observed that bands 6, 11. 18, 19 are Japan bands, and it is possible that multi-band UE’s for this region also support band 1.
Note that the issue for bands 5 and 11 is less severe since test cases with one inter-frequency cell can be achieved within one band. It is only test cases requiring 3 cells on different frequencies that need inter-band testing. There are no such test cases in section 9 of 36.521-3 which mean that they should not be required to be run in all supported bands (if the Nokia recommendation in [4] is agreed). The easiest solution for these test cases is then to just make the test in other supported UE bands that are not a “narrow” band if possible and the problem is avoided. However, it is still proposed to specify how the tests can be performed in any band for completeness.
3. Proposal

It is proposed that the above band combinations are added in the general section of 36.521-3 in the following way.
-------------------------------------------------------- Start of quote from 36.521-3 -------------------------------------------------

3A.1
General

Radio Resource Management (RRM) ensures the efficient use of the available radio resources and also provides mechanisms that enable E-UTRAN to meet radio resource related requirements. The requirements that are tested include: 

-
Idle mode, the cell re-selection algorithms that are controlled by the setting of parameters (thresholds and hysteresis values) that define the best cell and/or determine when the UE should select a new cell

-
The configuration of the UE measurement and reporting procedures that are transmitted via dedicated signalling in connected mode

-
Connected mode, the mobility of radio connections that has to be supported

-
Handover decisions that may be based on UE or eNB measurements

-
Inter-RAT RRM, the management of radio resources in connection with inter-RAT mobility, e.g. Inter-RAT handover 
For the UE which supports band 5 and at least one additional band (band 2) the inter-frequency requirements for Band 5 using 3 cells on different frequencies (test cases 8.11.1 and 8.11.2) shall apply to the multi-band UE by measuring a Band 5 frequency while in the additional band. Otherwise, the Band 5 inter-frequency requirements using 3 cells on different frequencies cannot be tested.

For the UE which supports band 6 and at least one additional band (band 1), the inter-frequency requirements for Band 6 shall apply to the multi-band UE by measuring a Band 6 frequency while in the additional band. In case more than one inter-frequency cell is required, this cell shall be on the additional band. Otherwise, the Band 6 inter-frequency requirements cannot be tested.

For the UE which supports band 11 and at least one additional band (band 1) the inter-frequency requirements for Band 11 using 3 cells on different frequencies (test cases 8.11.1 and 8.11.2) shall apply to the multi-band UE by measuring a Band 11 frequency while in the additional band. Otherwise, the Band 11 inter-frequency requirements using 3 cells on different frequencies cannot be tested.

For the UE which supports band 12 and at least one additional band (band 2), the inter-frequency requirements for Band 12 shall apply to the multi-band UE by measuring a Band 12 frequency while in the additional band. In case more than one inter-frequency cell is required, this cell shall be on the additional band. Otherwise, the Band 12 inter-frequency requirements cannot be tested.

For the UE which supports band 13 and at least one additional band (band 2), the inter-frequency requirements for Band 13 shall apply to the multi-band UE by measuring a Band 13 frequency while in the additional band. In case more than one inter-frequency cell is required, this cell shall be on the additional band. Otherwise, the Band 13 inter-frequency requirements cannot be tested.

For the UE which supports band 14 and at least one additional band (band 2), the inter-frequency requirements for Band 14 shall apply to the multi-band UE by measuring a Band 14 frequency while in the additional band. In case more than one inter-frequency cell is required, this cell shall be on the additional band. Otherwise, the Band 14 inter-frequency requirements cannot be tested.

For the UE which supports band 17 and at least one additional band (band 2), the inter-frequency requirements for Band 17 shall apply to the multi-band UE by measuring a Band 17 frequency while in the additional band. In case more than one inter-frequency cell is required, this cell shall be on the additional band. Otherwise, the Band 17 inter-frequency requirements cannot be tested.
For the UE which supports band 18 and at least one additional band (band 1), the inter-frequency requirements for Band 18 shall apply to the multi-band UE by measuring a Band 18 frequency while in the additional band. In case more than one inter-frequency cell is required, this cell shall be on the additional band. Otherwise, the Band 18 inter-frequency requirements cannot be tested.

For the UE which supports band 19 and at least one additional band (band 1), the inter-frequency requirements for Band 19 shall apply to the multi-band UE by measuring a Band 19 frequency while in the additional band. In case more than one inter-frequency cell is required, this cell shall be on the additional band. Otherwise, the Band 19 inter-frequency requirements cannot be tested.

For test cases in clauses 4, 5, 6, 7, 8, 9 the initial conditions of the downlink physical channels signal levels and downlink physical channels required are specified in Annex C.0.

Unless otherwise mentioned, in those test case where delay is the test criteria, if HARQ or even RLC retransmission happens, the extra delay due to retransmission shall be excluded in the delay calculation before making a pass or fail judgement on the UE in the test.
------------------------------------------------------ End quote from 36.521-3 ------------------------------------------------------

4. Conclusion

This paper has shown that it is possible for RAN5 to formulate how to deal with required inter-band testing. While not covering all the multi-band UE’s, expansion to more band combinations is relatively easy once the proposed text has been added to 36.521-3.
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