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1. Introduction
The MB-MSR test configurations have been extensively discussed in previous RAN4 meetings. Some progress was made but there are still some remaining issues that need to be addressed and agreed upon. In this paper we further elaborate on the remaining issues / unclear aspects in relation to proposed TC7a, TC7b and TC7c and propose a way forward to clarify resolve the remaining issues.
2. Discussion

In RAN4#68, the discussion on MB-MSR test configurations was summarized in [1] where principles for inclusion of a few MB-MSR specific test configurations (TC7a, TC7b and TC7c) were collected. There are still some remaining issues which require further discussion and consideration. To structure the discussion, the sub-chapters in this paper are based on principles proposed for the TC7a, TC7b and TC7c.
2.1 TC7a
For NC-MSR, the specific test configurations would have less number of carriers compared to contiguous MSR and since a few requirements are tested with contiguous test configurations for non-contiguous capability, there is a need to discuss a MB-MSR test configuration that would be based on maximum or large number of carriers. In addition, it is important to discuss that all listed requirements should be tested by TC7a test configuration.

The need and motivation for higher number of carriers in the MB-MSR context has been discussed for some requirements in RAN4 and thus a discussion on the need and possible reduction in requirements that should be tested with TC7a is welcome. 

Considering that test configurations such as TC7a is needed for MB-MSR testing, there are several aspects that needs to be resolved where one of main issues would be the allocation strategy. The allocation strategy is simply the strategies to allocate the MB-MSR resources such as declared number of carrier and total output power. During the course of MB-MSR testing, several papers on allocation strategies was submitted and discussed without reaching any consensus. Some of the proposed strategies are summarized as following:

· Equal split between concerned bands: indicating that the declared total number of carriers and power should be uniformly divided between bands.
· Apply scaling factor to decide upon the allocation between band which can be non-uniform: The scaling factor in itself can be either based on:

· The ratio between the bandwidth of the concerned bands rounded.

· The ration between the declared maximum RFBW per concerned band rounded.
· Consideration on supported carrier bandwidths and band categories for the concerned bands e.g. allocate more carriers for BC2 (with GSM in multi-RAT) band compared to BC1 even though the BC2 bandwidth could be smaller than the BC1.

· Consideration on GSM single RAT operation for a concerned BC2 band e.g. how the total number of carriers should be divided between GERAN WG1 single RAT testing in conjunction with BC1/BC2 operation in the other band. This is further discussed in relation to TC7c.
The above strategies have some benefits and drawbacks and considering all possible combinations of band categories (BC1, BC2 and BC3) and supported Capability Set per band (CS1, CS2, CS3, CS4, CS5 and CS6) as well as GSM/EDGE single RAT operation in one concerned band, a generic allocation strategy could be a challenge but considering the outlined principles for TC7a and the declaration of per band “number of carriers” and maximum RFBW”, we propose a generation method as in [2]. 

2.2 TC7b
The MSR-NC resemblance approach was developed and proposed to eliminate the need for allocation strategies considering that where each band is treated as a sub-block, very much of the exiting non-contiguous could be re-used. The MSR-NC resemblance approach is considering the similarities between MSR-NC and MB-MSR and would basically mean that each band in MB-MSR can be treated as a sub-block in MSR-NC and thus re-use and benefit from the test configurations already developed. A simple example would be as in figure 1 where the NTC generation for BC2 MSR-NC is extrapolated to be applicable for a BC2+BC2 band combination in MB-MSR.
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Figure 1,
MB-MSR and MSR NC test configuration resemblance

Note that the proposed approach is an addition to single band tests (SBT) which still require contiguous and non-contiguous tests per band. Thus, no per band non-contiguous allocation is needed since it is already tested as single band.  

For BC1 bands, since current NC-MSR NTC1-3 has a limitation of one carrier per sub-block, there is a need to create new modified versions of NTC1-3 for MB-MSR where at least two carriers per band would be available which is further elaborated in [3]. The new proposed test configurations NTCx1-3 are visualized in figure 2.
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Figure 2
New proposed NTC 1-3 test configurations
Considering the existing non-contiguous test configurations and addition of the NTC1-3 modified test configurations, the proposed NC-MSR resemblance, the MB-MSR multi-band test configurations can easily being constructed for any possible combination of band categories and capability sets per band. The table 1 summarizes the per band relevant test configuration depending on the band category and declared capability set.
Table 1


	Applicability
	Per band test configuration

	Band category:  BC1, BC2 and BC3
Capability Set:  CS1
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	Band category:  BC1, BC2 and BC3

Capability Set:  CS2
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	Band category:  BC1, BC2 and BC3

Capability Set:  CS3
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	Band category:  BC2

Capability Set:  CS4
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	Band category:  BC2

Capability Set:  CS5
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Since the BC2 MSR-NC test configurations are restricted to limited bandwidth, it is also proposed that allocate the GDM/EDGE carrier at the edges of the declared RFBW per concerned band.
Some examples as following:
Example 1)
Multi-band operation in Band1 (UTRA only) and Band3 (E-UTRA+ GSM): This would correspond to BC1+BC2 with various capability sets per band and corresponding multi-band test configuration would be:
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Example 2)
Multi-band operation in Band 8 (UTRA+GSM) and Band20 (E-UTRA only): This also would correspond to BC1+BC2 with various capability sets per band and corresponding multi-band test configuration would be:
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Example 3)
Multi-band operation in Band 1 (UTRA+E-UTRA) and Band7 (E-UTRA only): This also would correspond to BC1+BC1 with various capability sets per band and corresponding multi-band test configuration would be: 
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One remaining aspect would be the test configurations for BC3 since BC3 has no non-contiguous test models defined. By adopting the new proposed NTC1-3, the BC3 issue is also by default resolved since both UTRA and E-UTRA carriers could be unpaired (carriers). In [2], we propose text for the TR on principles for generation of TC7b.

Proposal 1:

We propose RAN4 to adopt the principles outlined above for generation of TC7b based on the resemblance between MB-MSR and MSR-NC.

2.3 TC7c

The TC7c originates from the agreement with GERAN WG1 regarding the handling of GSM/EDGE single RAT operation for MB-MSR. The current text contains some contradictions where for BC1 band, the number of carriers would be limited to 2 carriers while in the next paragraph beside the two carriers allocated at the edges, additional carriers should be added to fill the per band RFBW. This contradiction is resolved by using the proposed new NTC1-3 test configurations where for BC1, the number of carrier per band would be limited to two carriers. This is addressed in [2] with text proposal to resolve the contradiction. 
For BC2 part, the corresponding MCBTS test configurations /test models should be referred to GERAN specification and the TC7c should be endorsed by GERAN WG1. In [4], an LS proposal is prepared to be sent to GERAN WG1 asking for endorsement of TC7c.
Note that for combination of BC2+BC2 bands when GSM/EDGE single RAT operation apply in one band, the other band could have multi-RAT operation with GSM/EDGE and thus necessary corrections towards current principles would be needed which is also addressed in [2].

Proposal 2:

We propose RAN4 to apply proper corrections to TC7c as well as send LS to GERAN WG1 to ensure that TC7c is endorsed by GERAN.
3. Conclusion and proposal 

In this paper, we further elaborate the MB-MSR test configurations and discuss the remaining issues in relation to proposed TC7a, TC7b and TC7c. 
The aspects discussed in this paper resulted in the following proposals for TC7a, TC7b and TC7c respectively:

Proposal 1:

We propose RAN4 to adopt the principles outlined above for generation of TC7b based on the resemblance between MB-MSR and MSR-NC.

Proposal 2:

We propose RAN4 to apply proper corrections to TC7c as well as send LS to GERAN WG1 to ensure that TC7c is endorsed by GERAN.
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