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Discussion and Decision
1. Introduction
In RAN1#78 support of 256QAM for UE categories has been discussed. For 256QAM capable UEs it has been agreed to introduce new UE categories with increased data rate based on the data rates of the existing (defined before Rel-12) UE categories 6/7 and 9/10. The main motivation of such extension is support of higher data rates under the same CA capability of the UE. In this contribution we discuss possible issues of not supporting 256QAM in the UE categories 10 and below. Based on the discussion we propose to add support of 256QAM to the UE categories 10 and below starting from Rel-12 in order to provide more flexible and transparent use of 256QAM feature not tied to the specific UE processing capabilities defined according to UE category. 
2. Discussion
In RAN1#78 support of DL 256QAM for UE categories has been discussed. For 256QAM capable UEs it was agreed to introduce new UE categories with increased data rate based on the data rates of the existing (defined before Rel-12) UE categories 6/7 and 9/10 [1].
	Agreements:
· UE categories 6, 7 can indicate support for 256QAM
· The field “Total number of soft channel bits” is not changed

· Update two fields in UE category “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”  to support 256QAM peak data rate
· No RAN1 specification impact

· Introduce two new UE categories based on data rates of “Categories 9, 10 + additional 256QAM”, it will be approximately 600 Mbps

· New UE categories will have an optional support of 256QAM

· It means that existing categories except for 6 and 7 will be not changed


After further discussion in RAN and RAN2, the following new UE categories were actually introduced instead of supporting 256QAM in the existing UE categories:

· UE Cat-11/12 (600Mbps): Based on UE Cat-9/10 + additional 256QAM

· UE DL Cat-13 (400Mbps): Based on UE Cat-6/7 + additional 256QAM
Based on the above agreements and also as captured in TS 36.306 [2], UE categories 10 or below defined before Rel-12 could not support 256QAM. Similar to CA, which does not have limitation w.r.t. the UE category, support of 256QAM should not be tied to a specific UE baseband capability of the UE. Such use of the 256QAM would provide flexible support of the feature under different deployment and spectrum allocation scenarios. 
For example, according to the current specification, if an UE has the baseband processing capability designed for 450Mbps and supports the features of 3CCs, 2x2 MIMO and 256QAM, the UE will have to choose to report either UE Cat-9/10 (450Mbps) or UE DL Cat-13 (400Mbps) without knowing the network capabilities. 
Scenario 1: The deployment scenario is 2CCs + 2x2 MIMO + 256QAM (400Mbps), there are two cases:

· Case 1a: If UE reports UE Cat-9/10, the achievable data rate will be 300Mbps since the current Cat-9/10 cannot support 256QAM.
· Case 1b: If UE reports UE DL Cat-13, the achievable data rate will be 400Mbps according to the achievable data rate for DL Cat-13.

Scenario 2: The deployment scenario is 3CCs + 2x2 MIMO + 64QAM (450Mbps), there are two cases:

· Case 2a: If UE reports UE Cat-9/10, the achievable data rate will be 450Mbps.
· Case 2b: If UE reports UE DL Cat-13, the achievable data rate will be 300Mbps since the network does not support 256QAM. 
As shown in the example above, no matter UE reports Cat-9/10 or DL Cat-13, it will not be optimum to address different network deployment scenarios as UE does not know the network capabilities when reporting the UE category. If the support of 256QAM can be allowed for Cat-9/10, then the UE can always report Cat-9/10 and the achievable data rate can be maximized regardless of the network deployment scenario. 
Summarizing the discussion above we propose:

· Agree on the support of DL 256QAM for the UE categories 10 and below (defined before Rel-12) starting from Rel‑12 specifications.

· Task RAN1 and RAN2 WG to update their specifications in accordance to the agreement above. 

3. Conclusions
In this contribution we have discussed possible issues of not supporting DL 256QAM in the UE categories 10 and below (defined before Rel-12). We also analysed the unnecessary inefficiency with current definition of UE categories 9 and 10 which are unable to support 256QAM. Based on the discussion we recommend to add support of 256QAM to the UE categories 10 and below starting from Rel-12 in order to provide more flexible use of 256QAM feature. 

Proposal:

· Agree on the support of DL 256QAM for the UE categories 10 and below (defined before Rel-12) starting from Rel‑12 specifications.

· Task RAN1 and RAN2 WG to update their specifications in accordance to the agreement above.
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