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1.
Introduction
The discussion on testing and generation of MB-MSR test configurations in relation to declared parameters where the allocation of declared parameters which corresponds to radio resources was extensively discussed in previous RAN4 meetings. In this paper, based on the principles discussed earlier, we further elaborate on strategies and considerations to generate the test configurations for MB-MSR and propose a way forward.
2.
Discussion

Considering the proposed approach based on resemblance between MSR-NC and MB-MSR following aspects should be considered.

· The existing contiguous and non-contiguous test configurations apply per band due to needed single band tests. The single band test configurations are generated based on per band declarations and thus contiguous and non-contiguous operation per band is fully covered.

· For multi-band tests, consider and explore the resemblance between MSR-NC and MB-MSR and fully re-use the MSR-NC test configurations for MB-MSR where each band is treated as a sub-block as in figure 1 which is an example of BC2+BC2.
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Figure 1: 
MB-MSR and MSR NC test configuration resemblance

· The proposed approach would mean that for multi-band tests, the carrier allocation per band is the same as non-contiguous sub-blocks and thus a “quasi” contiguous test configuration per band, the carrier allocation is neither contiguous or non-contiguous rather is purely based on re-use of NC-MSR principles but each band would replace the sub-block.
· In addition to limiting the test permutation, the MSR-NC resemblance approach would capture the essential characteristics of MB-MSR BS since MSR-NC test configurations were developed to capture the most stressful cases for the transmitter and receiver which in the context of MB-MSR can be generalized to create the most stressful scenarios for multi-band implementation of receiver and transmitter.

· For multi-band testing where bands are categorized as different band categories, per band allocation would follow the NC-MSRs corresponding band category applied per band. As an example if band X and band Y are defined as BC1 and BC2 respectively, for band X, the NC-MSR sub-block BC1 test configuration should be used while for band Y, the corresponding  BC2 test configurations should apply. Thus, the band category combination is not an issue for the proposed approach since per concerned band and band category, there is already re-usable test configuration per band. In figure 2, an example of BC1 (UTRA+E-UTRA) and BC2 is given.
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Figure 2: 
Example of BC1+BC2
· Each concerned band shall be considered as an independent band and corresponding non-contiguous test configuration generation where each band is treated as a sub-block applied for each band. For the band which does not support non-contiguous operation in a supported band, same principle shall apply since each sub-block in MSR-NC is treated as contiguous.
· The current MSR-NC test configurations are based on allocation of up to 6 carriers depending on the declarations.  If number of total supported carriers exceeds 6, the test configurations would be still considering 6 which is due to higher power spectral density per carrier would be the stricter case compare to allocations where all supported carriers (at least 6) are allocated and thus the power per carrier and power spectral density per carrier would be less compared to current test configurations. 

· Considering the proposed NC-MSR resemblance approach for MB-MSR, regardless of the declared “total number of carriers” as the multi-band declaration, the maximum number of carrier used to generate the MB-MSR test configuration would be 6 carriers even if the declared total number of carriers would exceed 6. In this case the discussion on full carrier allocation would be obsolete. Note that RAN4 has already concluded on the principles of limiting the number carrier to 6 for non-contiguous cases based on the reasons mentioned above.
· Assuming the adoption of proposed approach, there are scenarios where the declared Maximum RFBW per band would be smaller than the size of the actual band. In this case, for some requirement it is important to allocate the RFBW at the edge of the bands to create the most stressful scenarios from testing perspective. The edge allocations of RFBW should be restricted to limited number of tests to ensure that the test scope does not increase excessively but both worst case edge allocations are tested with relevant requirements (e.g. UEM, limited spurious emission etc).
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Figure 3: 
Placement of per band maximum RFBW
· In addition, depending on the band category and declared capability set, the carriers towards the edges of the radio RFBW should be chosen to be either GSM/EDGE or the smallest supported carrier bandwidth for the other RATs an example in figure 2 when a BC1+BC2 combination with single RAT E-UTRA in BC1 (CS2) and GSM+E-UTRA (CS5) is declared to ensure that the most stressful case is captured. 
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Figure 4: 
Example carrier allocation (Blue: GSM, Grey: E-UTRA)

Primarily, RAN4 need to discuss the need for MB-MSR test configurations considering the maximum number of carriers in multi-band “full carrier allocation” and motivate the need and benefit. If this would be the case that for some requirements, certain tests with re-using MB-MSR contiguous test configurations based full carrier allocation i.e. total number of carriers exceeding 6 carriers should be performed. Thus the issue on allocation principles would arise consequently the need to find proper and optimum strategies to allocate the carriers between bands.

If RAN4 concludes on the need for test configurations based on “full carrier allocation” following aspects need to be considered:

· The requirements that need to be additionally tested with such test configuration should be discussed and defined.

· The principles above can still be used for full carrier allocation test configuration but the allocation strategy should consider the remaining carriers above 6 carriers. 

· For various number of carriers and band category combinations, there are existing re-usable BC1 and BC2 test configurations where number of carriers per each band can be decided on band category, declared maximum RFBW per band etc. The number of carrier per band should not exceed the maximum declared per band and the sum should be equal to total number of carriers. 
· If BC1 and BC2 combination, the remaining carriers (above 6 carriers) should be allocated to BC2. This implies that the narrower the carrier BW, the higher the number of carriers which is the most stressful scenario for MB implementation.
· If bands have same band category, the remaining carriers (above 6 carriers) should be divided based on the scaling factor relating to bandwidth ratio (either size of the band or declared maximum RFBW per band). This implies that given same band category, more carriers are allocated to the band with larger bandwidth which is quite logical
This aspect is further discussed in [2].

Proposal

The aspect of generating multi-band test configurations is the corner stone for MB-MSR testing and thus we propose to adopt the above MSR-NC resemblance approach. We also encourage additional discussion on necessity and motivation for having MB-MSR test configuration based on maximum number of carriers “full carrier allocation” for cases when declared total number of carriers would exceed 6 carriers.
3.
Conclusion and proposal 

In this paper, the MB-MSR testing aspect considering the generation of proper test configurations based on the MSR-NC resemblance approach was further elaborated.
The proposed approach not only result in reduced test permutation since the multi-band tests would be treated as non-contiguous which already has been established as the most stressful cases but also the proposed approach for multi-band tests configuration generation in combination with single band tests (both contiguous and non-contiguous) depending on single band declarations would ensure that the MB-MSR BS characteristics and performance is captured. 

Proposal

The aspect of generating multi-band test configurations is the corner stone for MB-MSR testing and thus we propose to adopt the above MSR-NC resemblance approach. We also encourage additional discussion on necessity and motivation for having MB-MSR test configuration based on “full carrier allocation” for cases when declared total number of carriers would exceed 6 carriers.

4.
References 

[1]

R4-133880, “TP for TR 37.cde v0.3.0: Generation of test configurations for MB-MSR”, Ericsson

[2]

R4-133867, “RFBW, number of carrier and power considerations for multi-band testing”, “Ericsson
3GPP


[image: image1][image: image5.png]Gap
Band X Band Y



[image: image6.png]Band X

Band Y

Band X

Gap

Band Y




[image: image7.png]Band X Band Y



