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1 Introduction

For Rel-9 and Rel-10, there has been a lot of discussion on UE capability. So far, no such decision has been made for RNs. This contribution aims at initiating the discussion on this topic.
2 Discussion
UE capability has already been defined for Rel-10. RN capability could be defined similarly as for UEs. Given that a RN is not a mobile, battery-powered unit, but can potentially have much more processing/storage, it makes sense to assume that a RN will be at least equivalent to the highest UE category in terms of processing power/storage capability but not necessarily in terms of number of antennas: for instance, cat-6 may have 4 layers.

RNs can be deployed for very different scenarios, and it is reasonable to assume that e.g., an indoor RN will have drastically different requirements than e.g., a RN deployed in a rural, scarcely populated environment. However, in order to ease RN standardization for Rel-10, it would be useful to have a single RN category, with further refinements considered for future releases. Based on that, we propose the following:
Proposal: A RN shall be at least as powerful as a cat-6 UE in terms of processing power/storage requirements, but not necessarily in terms of number of antennas.

Besides computing requirements, other attributes, RN-specific need to be included. While the following list is not exhaustive and may be expanded depending on future standardization decisions, the RN capability discussion should include the following:

1. The supported DL timing scheme(s). Timing case 2b and/or case 3 can be supported. The following was agreed at RAN1#60bis From RAN1 specification perspective both cases are supported; from implementation perspective both are considered optional from RAN1 point of view. It is not stated whether the optionality is for the eNB or the RN or both. At the eNB, the optionality is necessary given that the timing choice will be decided depending on the level of network synchronization. Furthermore, given that it ensures interoperability between all RNs and all eNBs, it is natural to have all RNs support both timing cases.

2. Supported UL timing cases. The situation is similar to the DL timing, and we propose that a RN supports all cases.
3. The maximum number of blind decoding: this parameter determines the maximum search space size the RN can handle. Therefore the eNB needs to be aware of this parameter, though it likely could be written into 36.216 rather than signalled as a RN capability. Given that a RN does not have the power constraint of a UE and can have more processing power at low cost than a typical UE, our view is that it should be able to handle at least the same number of blind decodings as the cat-6 LTE-A UE category (for 2 carriers).
3 Conclusion

Based on the previous analysis, the following is proposed:

· RN shall be at least as powerful as a cat-6 UE in terms of processing power/storage requirements, but not necessarily in terms of number of antennas.
· A RN shall be able to support all DL and UL timing cases

· The maximum number of blind decodings should be at least as much as a cat-6 LTE-A UE for 2 carriers.
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