3GPP TSG RAN WG1 Meeting #77                                                R1-142255
Seoul, Korea, May 19 – 23 2014
Source:
NTT DOCOMO
Title:
Views on UE categories for 256QAM
Agenda Item:
6.2.3.1
Document for: 
Discussion and Decision
1. Introduction

At RAN1#76bis meeting, UE categories when supporting 256QAM were discussed [1]. In [1], it was proposed that 256 QAM is supported in the existing UE categories 3-10 with a single UE capability bit. In this contribution, we describe our views on the UE categories to support 256QAM and discuss which part of the existing downlink physical layer parameter values should be modified accordingly.
2. UE Categories for 256QAM 
One possible approach is to define a UE capability for 256QAM and reuse the existing UE category without changing the UE soft buffer size as indicated in [1]. This approach would be cost-effective by keeping the soft buffer size the same as the existing UE categories. In our view, however, this approach is almost equivalent to creating new UE categories. We also note that different levels of peak data rate have been already achieved in the existing UE categories by means of different techniques such as MIMO and carrier aggregation. Therefore, the UE categories for 256QAM that creates new levels of peak data rate should be carefully studied considering market demand. Among the existing 10 UE categories, we do not see a strong need of 256QAM for UE categories 1-4 since there is a choice to increase the peak data rate, i.e., carrier aggregation and/or DL MIMO when the feature of 256QAM appears in the market. Although it was proposed to support 256QAM for UE categories 3 and 4, there would be a potential issue in categories 3 and 4. If the soft buffer size at the UE receiver is not changed and carrier aggregation is applied to UE categories 3 and 4, e.g., 10 MHz + 10 MHz, the soft buffer at the UE receiver which is equally split into two ways may not be sufficient. Hence, further study would be necessary when supporting 256QAM with carrier aggregation for UE categories 3 and 4.
Proposal 1: If a new UE category associated with 256QAM is specified in Rel-12, UE categories 5-10 with a single UE capability bit should be considered.
If UE category for 256QAM is specified, it is natural to increase the peak data rate, i.e., “maximum number of DL-SCH transport block bits received within a TTI” and “Maximum number of bits of a DL-SCH transport block received within a TTI”. Otherwise, the advantage of 256QAM cannot be enjoyed. Regarding soft buffer size, it wouldn’t need to be changed if the same soft buffer handling mechanism as that in CA is reused for 256QAM. Since the UE shall store received soft channel bits upon decoding failure of a code block of a transport block, performance loss may not be seen. In the specification, the above soft buffer handling mechanism for 256QAM should be added to 36.213 since it is only applied to CA case [2]. On the other hand, the soft buffer size assumed for rate matching may need to be modified in order to retain the current coding rate before rate-matching. 
Proposal 2: According to the introduction of 256QAM, both “Maximum number of DL-SCH transport block bits received within a TTI” and “Maximum number of bits of a DL-SCH transport block received within a TTI” should be increased.
Proposal 3: If the soft buffer size remains intact, the soft buffer handling mechanism used in CA should be applied to support 256QAM, i.e., if the UE is configured with 256QAM, the UE shall store received soft channel bits upon decoding failure of a code block of a transport block.

3. Conclusion
In this contribution, we presented our views on the UE categories to support 256QAM. In our view, introduction of a 256QAM capability in the existing UE categories is almost equivalent to creating new UE categories. Therefore, it should be carefully studied which UE categories need to support 256QAM feature considering market demand. In this document, we propose the followings.
Proposal 1: If a new UE category associated with 256QAM is specified in Rel-12, UE categories 5-10 with a single UE capability bit should be considered.
Proposal 2: According to the introduction of 256QAM, both “Maximum number of DL-SCH transport block bits received within a TTI” and “Maximum number of bits of a DL-SCH transport block received within a TTI” should be increased.
Proposal 3: If the soft buffer size remains intact, the soft buffer handling mechanism used in CA should be applied to support 256QAM, i.e., if the UE is configured with 256QAM, the UE shall store received soft channel bits upon decoding failure of a code block of a transport block.
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