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Discussion & decision
1
Introduction

The 3GPP RAN1 meeting #46 in Tallinn discussed of the UE categories of the MIMO capable HSDPA terminals. The agreed starting point was that a MIMO UE category supporting 28 Mbps peak data rate by effectively doubling the Rel-5 HSDPA category 10 [1]. In addition to this it was left for further discussion whether a second, lower peak rate category should be introduced. This was further discussed in a 3GPP MIMO ad hoc teleconference on 27th September [2].
A further unanswered question is what UE category should be assumed for the MIMO terminal when operated in a non-MIMO mode (e.g. in a non-MIMO cell.)

The abovementioned points are further discussed in this document and a proposal for a way forward is made.

2
Discussion
2.1
Additional MIMO UE category

The RAN1 #46 agreed to introduce a 28 Mbps MIMO UE category. In the discussions it also became clear that the interested parties were seeking to keep the number of MIMO UE categories to a bare minimum and it was also acknowledged that having MIMO categories offering peak rates below or on par of Rel-5 HSDPA categories may not be sensible. On the other hand some companies were worried that forcing the only MIMO category to be the 28 Mbps category could unnecessarily delay the introduction of the MIMO to the terminals and a somewhat relaxed peak data rate requirement was also wished for. Also it may be assumed that achieving 28 Mbps is not practically feasible in a significant percentage of real world scenarios as there would be no room for error correction coding bits in the physical interface, but that some coding needs to be applied to the transmitted data in order to be able to deliver these large transport blocks successfully. Thus the terminals would anyway be forced to design to be able to support 28 Mbps throughput in the decoder and in the L2/L3 data paths even though these rates would never be achieved.
If all the MIMO capable UEs would support 2x15 code operation and the peak data rate would be reasonably high we could assume that this would introduce only a minimal complexity impact to the Node B scheduler when only the maximum transport block size would need to be limited to the lower peak data rate category. Further yet, if we assume that in practical systems some error correction coding needs to be employed it may very well be that no special treatment needs to be applied as long as the lowest MIMO peak data rate capability is reasonably high. Note that one of the main advantages of MIMO is the ability to create additional “room” for the encoder when using two streams with code-reuse, which allows a MIMO terminal to operate at significant lower code rates than a non-MIMO terminal in the same situation, thus avoiding the inefficient use of extremely high code rates in non-MIMO but high SNIR cases. Therefore, it would be good to have a 15-code capability.
The above gives us some requirements that the additional MIMO category should fulfill, i.e. the support for 2x15 codes and the support of large-enough transport block sizes. The logical choice for the second UE category would thus be doubling the Rel-5 HSDPA UE category that offers a maximum data rate of 10 Mbps with 15 codes.
It is suggested to introduce a second UE category offering a maximum peak data rate of 20 Mbps based on doubling the Rel-5 category 9 category peak capability (2x10 Mbps using 2x15 HS-PDSCH codes).

2.2
Non-MIMO category of a MIMO capable terminal

The question of whether or not to assume a specific non-MIMO UE category based on the fact that the UE is known to be MIMO capable was briefly addressed in the 3GPP MIMO teleconference on 27th September and in [2].

Knowing that the MIMO capable terminal must report an independent HSDPA UE category in the cells that do not support MIMO it would seem logical that the same mechanism would be used also in Rel-7 networks where MIMO capability signalling is supported. Further, there is no identified benefit in linking the MIMO support and MIMO category to the HSDPA category the UE should be using. Thus,

It is suggested, that the MIMO capable terminal reports a Rel-5 non-MIMO HSDPA category as in the current specifications and independently of the UE’s MIMO category.
3
Conclusions

In this document it is suggested that the two questions,  the additional MIMO UE category and the Non-MIMO category of a MIMO capable terminal would be concluded as follows,
1. In addition to the 28 Mbps (2x15 code or 2xCat10) terminal a second lower peak rate MIMO UE category would be introduced. It is suggested that this would be a 20 Mbps UE category of 2x15 codes doubling the terminal category 9 capability of the Rel-5 specifications.

2. The Non-MIMO category of the MIMO capable terminal is not linked to the UE’s MIMO capability but signalled separately.
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