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1 Introduction
In previous RAN1 and RAN4, the issue whether Category 1 UE should support all transmission modes was discussed [1-5]. The conclusions are given as follows [5]:
From a RAN1 specification perspective, a Category 1 UE shall always set RI = 1 in the transmission mode 3/4. …
And it was suggested in RAN4 that that feature should be verified by a SIG test case in TS 36.523-1. In this contribution, we follow the agreements in RAN1 and RAN4 and propose to define the RI signal test for Category 1 UE in RAN5.
2 Background
Firstly it was found that in TS36.101 no restriction is mentioned for the transmission mode for UE category1 and in RAN4 there is no limitation of RI test for UE category. All of the above information implied that UE category1 should support all the transmission modes, including transmission mode 3 and mode 4, although UE category 1 can not support multiple layer transmission as defined in TS36.306.
But the arguments were whether there was any advantage for Category1 UE to be configured in transmission mode 3 and 4 considering that UE category1 can support transmission mode 6. After discussion, it was thought that the advantages were
· If the transmission mode 6 is configured, only resource allocation type2 by DCI format 1A or 1B is used. Considering the flexibility of the frequency scheduling, resource allocation type 0 is better than resource allocation type2, it is effective to configure the category 1 UE with transmission mode 4.
· It was thought to be effective to configure transmission mode by RRCConnectionSetup message in order to achieve higher data rate at the earlier timing after RA procedure. However, when eNB transmit the RRCConnectionSetup message, eNB does not have any information about UE category and can not determine the transmission mode according to the UE category.
Based on above two reasons, it was initially agreed in RAN1 that all UE categories should support all the transmission in the offline discussion. After a little long time of discussion in RAN4 and RAN1 and between RAN1 and RAN4, the final agreements were reached and an LS was sent out to RAN5 [5], i.e.
From a RAN1 specification perspective, a Category 1 UE shall always set RI = 1 in the transmission mode 3/4. In addition, a Rel-8 UE can indicate whether or not to support transmission mode 7 for FDD by the parameter ue-SpecificRefSigsSupported. All Rel-8 UE categories should support transmission modes 1-7 for TDD and transmission modes 1-6 for FDD.
In RAN4, following the initial agreement in RAN1, some modifications are made, including explicitly indicating the applicable UE category for each CSI test and defining new CSI tests for UE category1. Regarding RI test, originally a test to verify Category 1 UE should always report RI=1 when configured in transmission mode 3/4 was proposed in [2]. But in [3] an alternative way was given, which suggested defining RI test in RAN5 since that test was thought of as a function test instead of performance test. Finally the proposal in [3] was agreed. 
3 Proposals
Following the RAN1 and RAN4 conclusion, we think that it is necessary for RAN5 to define test case to ensure that Category 1 UE can support transmission mode 3/4 and behave correctly when configured in the transmission mode 3/4.

All the detailed testing is included in [6]. And we think that the tests should be applied for Rel-8 and Rel-9 UE.
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