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1
Introduction
The MiMo support on multiple frequency bands was discussed in RAN2 #68 meeting in Jeju Korea. The document [1], highlighted main issues, and the identical document was also discussed in RAN4 #53 based on document in [2]. Furthermore, additional work will be conducted in RAN4#53 based on contribution [3].
In this contribution we summarise shortly the main points discussed in RAN2#68, consider forward compatibility issues with possible extension of Dual-Band MiMo and for four carrier HSDPA work as well address backward compatibility issues.  

2
Discussion
As discussed in [1]
,  we think that the 3GPP specifications today set a requirement to implement MIMO consistently across all supported bands when signalled UE category  indicates support of MiMO.  This is due to fact that the UE physical layer category is a constant definition indicating the UE capability independently of the different bands supported by the UE. In other words, there is no way that a UE can inform the network that it cannot be configured for MIMO operation on certain bands.

This can be seen as reasonable from a baseband processing point of view, but as noted in our previous contribution it has significant impact on the antenna and RF requirements of the UE. When MIMO support is introduced this implies that the UE antenna and RF configurations needs to support MIMO in all bands of the UE. There is also a need to perform MIMO testing of all implemented bands to achieve GCF/PTCRB certification.

We believe that if a UE indicates support for a MIMO category then the MIMO demodulation and CQI reporting requirements in TS25.101 would be applicable to all bands that it had implemented. Clearly, if the RF was not able to support MIMO operation (eg reduced cost RF) then it would be expected to fail some performance related tests and would not achieve certification. 
The case that the UE would not actually have coherent MIMO support on all bands, could also lead to over allocation of the network resources at the Node Bs, configuring MiMo on frequency bands, where the performance of MiMo is not adequate. Node B would reserve processing resources for dual stream operation, even though due to CQI reports, most/all of the time only single stream ends up being scheduled. Even though, the adverse effects of such over allocation are somewhat Node B implementation dependent, one should not neglect this problem.

Considering that there is potential UE cost and form factor benefit to be obtained, it would seem to be much better if the capability to configure MIMO could be signalled per band basis as we proposed in [1]. 
We have acknowledge the operator concerns, that MIMO deployment represents a very considerable financial investment by operators and as such, they would clearly wish to ensure that as many UEs as possible on their networks, including incoming roaming UEs from other geographic regions can be configured for MIMO operation. Giving complete freedom to UE manufacturers to decide on which bands MIMO shall be supported may limit this, although it should be noted that UE manufacturers also have an interest in making sure that their devices are competitive and support the maximum possible throughput their baseband can support also when roaming.

This concern could be addressed by setting a requirement that if the UE supports MIMO on any band, it shall also support MIMO on FDD I band. Such a requirement is now captured in proposed CR for TS25.331. Any UE that did not indicate support for MIMO on band 1 but did indicate support on some other band would be clearly identifiable as non-compliant from its signalling, which we think is a clear benefit over the situation that might exist today.

When considering forward compatibility the future releases with possible extension of Dual-Band HSPDA to also support MiMo, it seems sensible that MiMo is supported in UE, only on that band where there is also network support for Dual-Band HSDPA.  Furthermore when considering 4-carrier HSDPA, where one of the assumptions is that one or more carriers are located on separate carriers, it looks attractive that with additional MiMo support of top of this, the MiMo support would only be required on the band where really needed. In both Dual-Band and as well as in 4-Carrier HSDPA such relevant configuration could for e.g. be that one carrier is at 900MHz  (Band VIII) and one or more carriers at 2100MHz  (Band I). Similar combinations can be considered for e.g. with 1900MHz (Band II) and 850 MHz (Band V). Therefore, also for possible future extensions the separation of MiMo and Frequency Bands looks favourable.
Naturally the backward compatible of such capability signalling solution needs to be considered. As the current specification requires that UE support MiMo on all bands, a new optional IE that indicates MiMo support on specific bands will not cause significant the backward compatible problem. This is due to fact that if the UE is not support this signalling it would be required to operate based on current specification and support MiMo on all supported bands, and thus no new backward compatibility problem would arise. Even if UE would support this signalling and network would not the only problem would arise if network would configure MiMo on band where there is no UE support.  Considering that MiMo deployments are still quite limited concentrated on specific frequencies, there is coordination between operators, UE and network vendors, this problem would not exist yet.

When MiMO support is then extended to new bands the NW can configure MiMo only to those UEs that specifically indicate the support on that band. One could consider that this limits the possibility to configure MiMo for as many UE as possible, but in our view this would enable to separate those UEs that are really capable of MiMo operation (good verified performance and interoperability) in that band from UEs, which performance and interoperability is not verified  but are forced to this support due to current signalling limitations.
Finally, last RAN WG2 meeting principle agreed set of MiMo CR with ASN.1 impacts for Rel7, therefore we believe that adding this signalling support for Rel7 is possible and for actual UE implementations the support of this signalling is not significant effort.

4
Conclusion
Based on above we propose 
1) Separate MiMo capability from supported bands of the UE, 
2) Mandate that when UE supports Band I and MiMo,  the MiMo is then supported on Band I 
3) Introduce necessary signalling for it for Rel7. 

4) Agreed on proposed CR in R2-101266 (TS25.331 Rel7), R2-101271 (TS25.306, Rel7).
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