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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. The proposed approach based on resemblance with MSR-NC was described in [1] and further elaborated in [2].
So far, no consensus was reached due to discussions in relation to RFBW, number of carriers and power and thus, in this paper, we further elaborate on these aspects.

2.
Discussion

Considering the proposed approach based on resemblance between MSR-NC and MB-MSR following aspects should be further discussed and agreed upon to be able to progress the MB-MSR testing work.
2.1
RFBW

For single band operation, the RFBW is declared both for contiguous and non-contiguous operations. For contiguous scenarios the test configurations are designed in such a way that carriers are allocated and spread over the full RFBW. For non-contiguous cases, the declared non-contiguous RFBW is divided between two sub-blocks and a gap and non-contiguous test configurations are designed in such a way that the carriers within each sub-block is spread over the full bandwidth of the sub-block. The reason for allocating and spreading the carriers over the full RFBW was to ensure that the most stressful scenarios considering the transmitter linearization, peak power reduction, selectivity of receiver etc. are captured. 
The RFBW is one of the most critical as well as most challenging parameters from transmitter linearization perspective. The large RFBW is also a challenge on receiver implementation considering the linearity and the dynamic range of the receiver and thus for MB-MSR considering the general expansion in bandwidth domain, the RFBW should be handles properly. 

As discussed in RAN4, for MB-MSR, it is necessary to have a per band RFBW declaration for single band tests which in addition to single band test configurations which captures the single band aspects. There is no consensus on multi-band declaration and how the RFBW would affect the MB-MSR specific test configurations.

The discussion can be summarized into two ways of multi-band RFBW declarations and applicability of test configurations:
1. Sum of RFBW, where the declared sum of RFBW can exceed the sum of per band declared RFBW

The option would require detailed investigation on how the reduction of declared sum of RFBW should be done in a way that the per band RFBW is fulfilled as well as such reduction and consequently the corresponding test configuration would capture the most stressful scenarios. In addition, there is a dependency between the concerned bands and also other requirements close to adjacent bands which makes this approach of a complicated case where every possible/coming band combination would probably require a WI to address the proper definition for handling of RFBW for multi-band.
2. Declared RFBW per band where the declared sum is equal to sum of per band RFBW.
This option would make the declared sum RFBW obsolete and would result in test configurations and multi-band operation within the declared and tested RFBW per band. There will not be any ambiguity and to achieve flexibility additional set of declared per band RFBW in multi-band operation would be allowed. In practice, it should be sufficient to allow for flexibility as long as at least two set of declared RFBWs per band are defined where for each set a certain band has its maximum RFBW as in figure 1. Note that as discussed in [1], at least for one band the RFBW is allocated towards the edge for each set of declared parameters.

Figure 1: 
Per band RFBW declaration to capture the most stressful scenario 
Given the benefits for option 2, we would propose to adopt option 2 for MB-MSR.
2.2
Number of carriers

For single band operation, the number of carriers is declared both for contiguous and non-contiguous operations. For contiguous scenarios the test configurations are designed in such a way that all the declared carriers are allocated and spread over the full RFBW. For non-contiguous cases, there are special cases defined for 2, 3, 4, 5 and 6 carriers while for declared number of carriers above 6, the test configuration for 6 carriers are used. The sub-block carrier allocation in terms of number of carrier would be 2 carrier for BC1/BC3 and 3 carriers for BC2 respectively. The non-contiguous NTC4b generation for transmitter in 37.141 is given here as an example.
4.8.4a.2
NTC4b generation

NTC4b is only applicable for a BS that supports E-UTRA and GSM. NTC4b is constructed using the following method:

●
The RF bandwidth shall be the declared maximum supported RF bandwidth for non-contiguous operation. The RF bandwidth consists of one sub-block gap and two sub-blocks located at the edges of the declared maximum supported RF bandwidth.

●
If the BS supports up to 3 carriers, place one GSM carrier adjacent to the lower sub-block edge and one GSM carrier adjacent to the upper sub-block edge of the lower sub-block. Place a 5MHz E-UTRA carrier adjacent to the upper RF bandwidth edge. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The lower sub-block bandwidth shall be equal to 6MHz. The upper sub-block edge adjacent to the sub-block gap shall be determined using the specified FOffset-RAT for the carrier in the upper sub-block.

●
If the BS supports up to 4 carriers, place one GSM carrier adjacent to the lower RF bandwidth edge and one GSM carrier adjacent to the upper RF bandwidth edge. Place one E-UTRA FDD carrier adjacent to the upper sub-block edge of the lower sub-block and one 5MHz E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified FOffset-RAT shall apply.

●
If the BS supports up to 5 carriers, place one GSM carrier adjacent to the lower RF bandwidth edge and one GSM carrier adjacent to the upper RF bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block, Place one 5 MHz E-UTRA carrier adjacent to the lower sub-block edge of the upper sub-block and one 5MHz E-UTRA carrier in the middle of the lower sub-block bandwidth. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified FOffset-RAT shall apply.

●
If the BS supports at least 6 carriers, place one GSM carrier adjacent to the lower RF bandwidth edge and one GSM carrier adjacent to the upper RF bandwidth edge. Place one GSM carrier adjacent to the upper sub-block edge of the lower sub-block and one GSM carrier adjacent to the lower sub-block edge of the upper sub-block. Place one 5MHz E-UTRA carrier in the middle of the lower sub-block bandwidth and one 5MHz E-UTRA carrier in the middle of the upper sub-block bandwidth. If 5 MHz E-UTRA carriers are not supported by the BS, the narrowest supported channel BW shall be selected instead. The sub-block bandwidth shall be equal to the bandwidth of the allocated non-GSM carrier in that sub-block plus 1MHz. The specified FOffset-RAT shall apply.

Considering the NC-MSR resemblance approach for MB-MSR, depending on the band combination and band category, the generic test configurations would as maximum (BC2+BC2) have 6 carriers allocated if the number of bands is limited to two. If the number of bands in multi-band operation exceeds two, each band depending on the band category would need to have additional 2 or 3 carrier allocated.

Given the limitation in number of carrier in the non-contiguous test configurations, the power spectral density of each carrier would be higher compared to case when power is smeared out over all declared carriers allocated and thus the existing non-contiguous test configurations are more stressful compared to cases where all carriers are allocated from transmitter point of view.  

Due to extensive discussion while developing the NC-MSR testing strategies and the fact that the very same principles would still apply for MB-MSR due to very high resemblance, the proposed approach for generating MB-MSR test configurations for multi-band operation which are based on NC-MSR with corresponding number of carrier is representing the most stressful scenarios for MB-MSR.
As indicated in [1], any other number of carriers beyond the proposed approach should be motivated and if there is a need to include test configurations for maximum number of carriers “full allocation”, no limitation to this should be allowed due to the fact that the existing proposed limitation (based on MSR-NC) would capture the most stressful cases and any other limitation should be avoided beside. 

Note that the MB-MSR is generic and not limited to two bands and thus depending on the number of bands a restriction of e.g. 8 carriers would result in non-proper testing depending on band categories and combination etc.
Note that the conclusion on maximum number of carrier for MB-MSR could affect the MSR-NC test configurations and if concluded to create test configurations with maximum number of carriers, corresponding test configurations might need to be added to MSR-NC for consistency.

2.3
Power

For single band operation, the total power regardless of contiguous or non-contiguous operation is divided equally between the allocated carriers in the corresponding test configuration. The equal power on each carrier would additionally give difference in power spectral density where carrier with lower bandwidth would have higher power spectral density compared to wider carriers. High power spectral density in addition to carrier allocation over the declared RFBW would give the most stressful scenarios from transmitter point of view and should be kept for MB-MSR. It seems that there is consensus on this issue in RAN4.
3.
Conclusion 
In this paper, we elaborated the discussion of various aspects for generation of MB-MSR test configurations. Some aspects for RFBW, number of carriers and power was further discussed and given the proposed approach based on MSR-NC resemblance, a way forward on each part was given.
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