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1 Introduction
The discussions on MB-MSR started in last meeting and the fundamental question as to how to reuse existing MSR requirements, and if necessary, write some new requirements for MB-MSR was touched on but without a good answer yet [1~3]. To make progress, it is felt that we need to answer this question first and seek consensus on the high-level methodology before working on the specific and detailed requirements. In this contribution, we give our consideration to help answer this question and help RAN4 make a decision. 
2 Discussion
There is no doubt that the requirements for MB-MSR should be based on the existing requirements for single band MSR/MSR-NC since MB-MSR can in general be viewed as further enhancements/evolution of MSR/MSR-NC. That said, it is very useful to recognize the difference between the two in terms of both capability and application scenarios, which would be discussed below.
Different capabilities for MB-MSR and MSR/MSR-NC
As we understand, the essential difference between MSR and MSR-NC lies in the support of “non-contiguous spectrum” operation. Since we know “non-contiguous spectrum” is an attribute of the spectrum and not one of the MSR Base Stations, it can be seen that most of the MSR requirements are reused without any much change for MSR-NC, except some requirements are specified with respect to sub-blocking edge instead of RF bandwidth edge in order to accommodate the gap between two sub-blocks.
However, support of “multi-bands” operation is not only the attribute of the spectrum but also means new capabilities of the BS. MB-MSR BS is a new type of MSR BS which can support multiple bands and multiple RATs transmission and/or reception through a common radio. The main implementation difference for a common radio shared by two bands compared to the traditional BS is the wide-band PA. Since it can support multiple bands simultaneously, it can be safely assumed to be able to operate with both contiguous and non-contiguous spectrum due to the inherent gap between two bands. 

Therefore, from spectrum support point of view, MB-MSR can be viewed as the extension of MSR and MSR-NC concepts. This would mean MSR/MSR-NC requirements should be re-used as much as possible. But on the other hand, because of the introduction of wide-band PA, it needs to be emphasized that some existing requirements may have to be re-considered to reflect this change in implementation and capability with the understanding that the system and co-existence performance should not be affected. 
Different application scenarios between MB-MSR and single band MSR

As MB-MSR is used to support multiple bands, it is certain it would be used in different application scenarios compared to single band MSR. This would require changes to existing requirements. 
In the application scenario shown in Figure 1, there is a single-RAT configured for each supported band. For MB-MSR base station, it is straightforward that both band A and band B should follow the MSR multi-RAT requirements due to the shared PA between the two bands rather than using single-RAT requirements for each band. For MB-MSR, since we can treat it as a special case of MSR-NC, single-RAT configuration for MB-MSR implies that the same single-RAT is configured in all supported operating bands. As agreed in the objective of MB-MSR WI, combination of GSM+GSM in different bands has been excluded. Therefore, this single-RAT GSM operation scenario is not covered by MB-MSR.
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Figure 1 Single-RAT in each band scenario

The single band scenario shown in Figure 2 should be considered as well for MB-MSR. Though no carrier is configured in Band A, since both Band A and Band B share the same wide band PA in MB-MSR, how to apply requirements to Band A needs to be re-considered instead of simply treating band A as a completely unrelated band.
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Figure 2 Single-Band usage scenario
How to reuse current single band MSR requirements for MB-MSR
Prior to MSR specification, BS requirements are applicable to each individual band as defined in the specifications TS 45.005, TS25.104, TS 25.105 and TS 36.104. In MSR, this approach was largely followed. But due to the quite significant differences in RF characteristics between GSM and UTRA/LTE, a new notion called “band categories (BC)” was introduced and the operating bands are divided into three band categories, namely: BC1, BC2 and BC3. In this way, the MSR specification can be written to accommodate different requirements for different RATs. For instance, some core requirements such as operating band unwanted emissions and transmitter intermodulation varies for different BCs. Noting TDD is not included in the scope of MB-MSR WI, we just need to consider if the single band requirements defined for BC1 and BC2 could be reused for MB-MSR BS. 

As mentioned earlier, a common radio is shared by multiple bands for MB-MSR, which means all supported bands in MB-MSR should share the same radio performance since they share the same hardware. Therefore, the same requirements should apply to all supported operating bands. In other words, it is not reasonable to apply different requirements to different constituent bands for scenarios illustrated in Figures 1 and 2. In Figure 1, assume band A is band 20, which belongs to BC1, and band B is band 8, which belongs to BC2, if we re-use current BC requirements for each band, the requirements for these two bands would be different. 

With the above understanding, we may have three options on how to define MB-MSR core requirements:

· Option 1: Extend the applicability of the current “Band Category” based requirements to cover MB-MSR scenarios. More specifically, for band combinations with GSM operation, the requirements for BC2 should apply for MB-MSR BS. Otherwise, the requirements for BC1 should apply. 
· Pros: it can accommodate the RF commonalities among the multi-bands for MB-MSR while minimizing changes to the existing MSR specification. In addition, there is no need to define a new “Band Category” for MB-MSR.
· Cons: there is no big drawback.
· Option 2: Define new Band Categories or something similar to that for MB-MSR.
· Pros: it can accommodate the RF commonalities among the multi-bands for MB-MSR while minimizing changes to the existing MSR specification.

· Cons: compared to option 1, it requires a new “Band Category” for MB-MSR be defined, which may take some time.
· Option 3: Define the MB-MSR core requirements without regard to the current band category method.
· Pros: it can accommodate the RF commonalities among the multi-bands for MB-MSR.

· Cons: it may require quite many changes to the existing MSR specification and the resulting specification may look cumbersome. 

Weighing the pros and cons of the three options, we believe that option 1 is the best as it can accommodate the specific RF characteristics of MB-MSR while minimizing changes to the existing MSR specification.
3 Conclusion

In this contribution, we give our considerations on how to specify MB-MSR requirements. We first analyze the difference between MB-MSR and single MSR in terms of both capability and application scenarios. We then compare the three options on specifying MB-MSR requirements and conclude that option 1 is the best. 

Therefore, we ask RAN4 to agree on the following way forward:

Proposal 1: Extend the applicability of the current “Band Category” based requirements to cover MB-MSR scenarios. More specifically, for band combinations with GSM operation, the requirements for BC2 should apply for MB-MSR BS. Otherwise, the requirements for BC1 should apply.

Proposal 2: Single-RAT configuration for MB-MSR implies that the same single-RAT is configured in all supported operating bands.

References
[1] R4-121657, Consideration of the requirements for MB-MSR, Huawei
[2] R4-121487, Discussion on Tx requirements of Multi-Band MSR, NTT DOCOMO
[3] R4-121332, Initial consideration on RF requirement for multi-band MSR BS, ZTE























































































3GPP


_1397909528.doc






Band B











GSM carriers







Band A























E-UTRA carrier  




















_1397910938.doc






Band B











GSM carriers







Band A























E-UTRA carrier  




















