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1 Introduction
As one of the objective for Small Cell Enhancements work item [1], higher order modulation, i.e., 256QAM, will be introduced in the downlink transmission to increase spectrum efficiency. In this contribution, we will discuss how RAN2 will be impacted in order to support 256QAM based on the RAN1 LS [2].
2 Discussion
2.1 UE category
2.1.1 UE category for 256QAM
RAN1 agreed that one new UE category with the peak data rate of ~4Gbps will be introduced for 256QAM, as follow:
· targeting 5CC, 8 layer MIMO with 256QAM

· “Total number of soft channel bits” [47 431 680 bits]
Support of 256QAM in existing UE categories was also extensively discussed in the past RAN1 meetings. Unfortunately there was no conclusion due to diverse views from companies. Further inputs from RAN1 are expected.
Proposal 1: Introduce a new UE category for 4Gbps peak data rate in TS 36.306. Support of 256QAM for existing UE categories is FFS. 
2.1.2 Total layer 2 buffer size for the 4Gbps category
By reusing the method in [3], the “total layer 2 buffer size” for the new 4Gbps category could be calculated as follow:
(“Maximum number of DL-SCH transport block bits received within a TTI” + “Maximum number of UL-SCH transport block bits transmitted within a TTI”) * 75ms = (3916560 bits + 1497760 bits)*75 = 50759250 bytes
Here, it is assumed that the “Maximum number of DL-SCH transport block bits received within a TTI” for the 4Gbps category is 3916560 bits, which is to be decided by RAN1.
This method allows the transmitting RLC entity to continuously send new RLC PDUs at the maximum bit rate for 75ms in both directions before having received the ACK for the lowest outstanding RLC PDU.
By rounding 50759250 bytes to the nearest Kbyte, we have 50800 Kbytes.
Proposal 2: If RAN1 agrees that the “Maximum number of DL-SCH transport block bits received within a TTI” for the 4Gbps category is 3916560 bits, the “Total layer 2 buffer size” for the new 4Gbps category is 50800 Kbytes.

2.1.3 Indicating of legacy categories
Currently, a UE indicating category 6 or 7 shall also indicate category 4. A UE indicating category 8 shall also indicate category 5. A UE indicating category 9 shall also indicate category 6 and 4. A UE indicating category 10 shall also indicate category 7 and 4. For a UE declaring as the new 4Gbps category, it is obvious that it shall also indicate category 8 and 5, i.e. the highest end category in Rel-10 and Rel-8 respectively.
Proposal 3: For a UE declaring as the 4Gbps category, it shall also indicate category 8 and 5.
2.2 PDCP and RLC
In Rel-11 CA, the PDCP SN length was extended to 15bits for the increased peak data rate. Assuming the PDCP SDU is 1500bytes and the PDCP RTT is 25ms, the data rate afforded by PDCP layer is up ~7.8Gbps, which is higher than 4Gbps. The peak downlink throughput that could be achieved with 256QAM will not be limited by PDCP layer.
Assuming the RLC RTT is 25ms, currently the data rate afforded by RLC layer is up to ~5.3Gbps. At the RAN2#86 meeting, L1 field was extended to 15bits to avoid the decrease of the achievable data rate due to RLC window stall in case of jumbo frames. The peak downlink throughput that could be achieved with 256QAM will not be limited by RLC layer.
Therefore, no PDCP/RLC enhancement is needed in order to support 256QAM.
Proposal 4: No PDCP/RLC enhancement is needed in order to support 256QAM.

2.3 RRC signalling
As indicated in the RAN1 LS [2], the following aspects need to be considered when designing the RRC signalling for 256QAM:

· Use of 256QAM MCS/CQI table can be configured for each configured CC
· For TM10, CQI table are common for all CSI processes and/or Rel-11 subframe measurement sets and MCS table is common for all PQI sets (working assumption)
· For TM1-9, 256QAM CQI table can be configured per each Rel-11 subframe measurement set (working assumption)

· 256QAM is not supported for PMCH (according to the RAN1 email discussion result)

RRC signalling for UE capability report for 256QAM will be specified after receiving the feedback from RAN4, given that whether or not the UE indicates support for 256QAM in a band specific or band agnostic manner should be decided by RAN4 [2]. 
Proposal 5: Discuss the RRC signalling design for 256QAM.

3 Conclusion

In this contribution, we discussed how RAN2 will be impacted in order to support 256QAM based on the RAN1 LS [2]. RAN2 is respectfully asked to discuss and agree on the following proposals:

Proposal 1: Introduce a new UE category for 4Gbps peak data rate in TS 36.306. Support of 256QAM for existing UE categories is FFS. 

Proposal 2: If RAN1 agrees that the “Maximum number of DL-SCH transport block bits received within a TTI” for the 4Gbps category is 3916560 bits, the “Total layer 2 buffer size” for the new 4Gbps category is 50800 Kbytes.

Proposal 3: For a UE declaring as the 4Gbps category, it shall also indicate category 8 and 5.
Proposal 4: No PDCP/RLC enhancement is needed in order to support 256QAM.

Proposal 5: Discuss the RRC signalling design for 256QAM.

Draft 36.306 CR and 36.331 CR for the introduction of 256QAM are provided in [4] and [5] respectively.
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