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1. Introduction
In [1] and [2] we introduced discussion on the benefits of allowing independence between support of HSDPA MIMO and frequency bands, especially for bands below 1GHz. 
In summary the papers noted that the UE capability to indicate MIMO support was introduced in release 7 in the physical channel capability IE, where it indicates the supported physical layer category is in the range 15-20, as defined in TS25.306. On the other hand, the indication of frequency bands is is done by using the “Frequency Band” and “Frequency Band 2” IEs included in UE radio access capability extension IE.

As the UE physical layer category is a constant definition indicating the UE capability independently of the different bands supported by the UE, the current signalling mandates that if the UE supports MIMO, it does it for all the Frequency Bands that it supports. 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. While all of this is technically feasible, there are clear implications to UE hardware and certification cost, form factor and development effort. Since the commercial success of MIMO deployments depends on good availability of a range of devices supporting MIMO which are attractive to consumers, these aspects should be carefully considered.

2. Discussion

As the support of MIMO has a cost associated with it, it is highly desirable that UE manufacturers have the flexibility to avoid this cost, for example in cases where a small form factor might imply that the MIMO gains will anyway be limited, or for case of bands where there is no MIMO deployment foreseen within the life cycle of the UE product (which can be rather short, eg less than 2 years). Such flexibility makes support of the MIMO feature much more attractive to a UE manufacturer, since it allows the manufacturer to focus on the bands where MIMO support in the product is expected to give benefit from a user experience point of view, without incurring additional costs either in components such as antenna subsystems or certification test time, if such costs could be avoided. For small form factor UE, the gains of MIMO may be such that the cost versus performance gain on low frequency bands would lead to the conclusion not to support MIMO on those bands.
Clearly, it is important that 3GPP specifications support low cost implementations, and hence the implicit requirement to support MIMO on all supported bands seems undesirable. For this reason, we propose that changes are made to specifications to somehow remove this requirement.

Such an outcome could be achieved in a number of different ways. Ideally RAN2 may define signalling, which may indicate to UTRAN that a particular MIMO category UE does not support MIMO below 1GHz.Alternatively RAN4 could define that MIMO performance requirements are not applicable on all bands which a MIMO category UE supports. The benefit of this latter approach us that there would be no need for signalling or ASN.1 changes. The disadvantage is that it may lead to a situation in the future when there is uncertainty about which UE are the ones supporting MIMO, although close cooperation between operator deployment plans and UE manufacturers helps to mitigate these risks. Not taking any action in 3GPP creates the biggest risk, because there is a strong possibility that non performing, poorly performing, or at very least certainly not fully tested MIMO UE implementations will still exist in the marketplace due to the commercial and practical considerations.
Hence we propose two alternative proposals

Proposal 1 : RAN4 sends an LS to RAN2 indicating that it would be desirable to introduce more flexible signalling about which bands MIMO is supported on, by a particular UE, particularly concerning bands below 1GHz.

Or

Proposal 2: RAN4 MIMO performance requirements are made optional for MIMO category UEs on bands below 1GHz.

We provide a CR for the second proposal, although we think that if the first approach is agreed, the second approach should not be necessary

3. Conclusions

In this contribution we provide further considerations about UE capability on HSDPA MIMO and Frequency Bands, and make alternative two proposals
Proposal 1 : RAN4 sends an LS to RAN2 indicating that it would be desirable to introduce more flexible signalling about which bands MIMO is supported on, by a particular UE, particularly concerning bands below 1GHz.

Or

Proposal 2: RAN4 MIMO performance requirements are made optional for MIMO category UEs on bands below 1GHz.
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