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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 was received in [2] and [3]. 
The feedback from RAN4 indicated that:
1) A channel bandwidth reduction is not feasible as it would require new simulations, so channel bandwidth was kept as 10 MHz

2) No frequency overlapping of cells within a band is allowed in order to avoid interference

3) Inter band testing is allowed, but the amount of inter band testing should be limited. 
The RAN4 response also states that it is 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 discussion paper [6] but not treated here.

Inter band testing has already being discussed in [4] and [5]:

In [4], it is proposed to initially maintain the applicability of inter frequency test cases only for bands, which offer enough bandwidth to ensure 1) and 2) and to conclude and propose in the future inter band scenarios with concrete band combinations as only certain band combinations may be of interest
In [5], a possible band combination is proposed to test FDD bands taking into account 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, as well as bands 6, 11. 18, 19 are Japan bands, and it is possible that multi-band UE’s for this region also support band 1.
2. Discussion
It should be taken into account that not all band combinations are allowed in order to avoid frequencies overlapping. It depends on the number of cells to be allocated, the cells bandwidth and on cell configuration mapping:
Regarding FDD bands:

1.- 36.521-3 E-UTRAN FDD – EUTRAN FDD test cases (4.2.3, 5.1.3, 5.1.5, 6.1.2, 8.3.1, 8.3.2, 8.3.3, 9.1.3.1, 9.1.3.2, 9.2.3.1 and 9.2.3.2

· Band 6 presents interference problem with bands 5 and band 19.
· Band 12 presents an interference problem with Band 17.

· Band 17 presents an interference problem with Band 12.

· Band 19 presents interference problem with bands 5 and band 6. 
2.- E-UTRAN FDD- UTRAN FDD test cases(36.521-3 :4.3.1.1, 4.3.1.2, 4.3.1.3, 5.2.1, 5.2.7, 8.5.1, 8.5.2, 8.5.3 and 9.4.1 + 34.121-1: 8.2.5.1, 8.2.5.2, 8.3.4a, 8.3.4c, 8.6.6.1))

· Band 6 presents an interference problem with band 19.

3.- 2 x UTRAN FDD –E UTRAN FDD test cases (8.2.5.1, 8.2.5.2, 8.3.4a, 8.3.4c, 8.6.6.1) 
· Band 12 presents an interference problem with Band 17.

· Band 17 presents an interference problem with Band 12.

· Band 6 presents an interference problem with bands 5 and 19. The interference problem with band 5 could be avoided if UTRAN cells are located in band 5 while EUTRAN one in band 6.

· Band 19 presents an interference problem with bands 5 and 6. The interference problem with band 5 could be avoided if one UTRAN cell is located in band 5 low channel, the second UTRA cell in band 19 low channel and the EUTRAN cell in band 19 high.

· It can’t be found a channel mapping suitable for all bands.

Regarding TDD bands:

1.- E-UTRAN TDD- UTRAN TDD test cases (4.3.4.1, 4.3.4.2, 5.2.4, 5.2.10, 8.7.1, 8.7.2 and 8.7.3)

For test case 8.7.3 it is not clear which data rate for UTRAN TDD cell must be used. It has been assumed that 1.28 Mcps is used. Additionally, test cases 4.3.4.1 and 4.3.4.2 channel bandwidth for E-UTRAN TDD cell is specified as [Lowest, 5MHz and Highest]. It should be revised if this value should be replaced by 10 MHz.

With cell mapping according to 36.521-3 v9.2.1:

· Band 33 and 37 can’t be tested inside the same band when channel BW for E-UTRAN TDD cell is highest: If channel bandwidth applicable includes highest, the following interference problems appear:
· Bands 33 presents interference problems with bands 35 and 39. If the channels used are replaced by High and Low (instead of Mid and High), band 33 only presents interference with band 37.

· Bands 37 presents interference problems with bands 33 and 39. If the channels used are replaced by High and Low (instead of Mid and High), band 37 can be tested using any other band..

2.- 3 x E-UTRAN TDD test cases (8.11.2)
With cell mapping according to 36.521-3 v9.2.1:

· Band 33 presents an interference problem with band 37 due to cell configuration mapping.

· Band 37 presents an interference problem with band 33 due to cell configuration mapping.

· When band 34 is the band under test, as it can only allocate one cell, unless mid channel is the one allocated in band 34, there would interference problems with the other two cells in bands 33 and band 37

· It is not possible to find a suitable cell configuration mapping for all bands

3.- 2 x E-UTRAN TDD – UTRAN TDD test cases (8.11.4)

With cell mapping according to 36.521-3 v9.2.1:

· Band 33 presents an interference problem with band 37 due to cell configuration mapping.

· Band 37 presents an interference problem with band 33 due to cell configuration mapping.

· When band 34 is the band under test, as it can only allocate one cell, unless mid channel is the one allocated in band 34, there would interference problems with the other two cells in bands 33 and band 37

· It is not possible to find a suitable cell configuration mapping for all bands

Three different approaches can be used to include in the specification how inter band testing should be handled:
1.- Select one default additional band per area (as it was done in [5]).

2.- Allow inter band testing with any band that doesn’t present any interference problem with any test case

3.-Specify all band restrictions depending on the number of cells, cells bandwidths and cell configuration mapping.
3. Proposal

It is proposed to follow approach 1 described above in order to keep the specification as simple as possible.
4. Conclusion

This paper has describes three different approaches to deal with inter band testing and proposes to follow the simplest one.
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