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1
Introduction
Work Item for Uplink Capacity Enhancements in LTE have progressed in RAN1, concluding the introduction of 256QAM PUSCH operation as requested in the WID [1]. The required UE capabilities and signalling were early recognized and communicated to RAN2 in [3] and [4], however RAN2 did not introduce the support due to ongoing efforts for introduction of the new Rel-13 UL UE Category (225Mbps) and missing RAN4 conclusion on UL 256 QAM support granularity [2].  
This contribution gathers latest status of conclusions related to signalling of UE capabilities for 256 QAM in UL and proposes a way of its implementation. 
2
RAN1 requirements
RAN1 discussed UE capabilities and related signalling for the introduction of 256QAM PUSCH operation according to the WID objectives [1] and made agreements with regard to UE categories [3] in RAN1#84bis and RAN1#85. We list the ones that require RAN2 to implement signalling to make UL 256QAM work: 
· UL 256QAM and DL 256QAM are configured independently

· 4 new UL UE categories (UL UE Categories 15 to 18) are introduced achieving peak data rate for 256QAM PUSCH. UE 256QAM UL support/capability can only be indicated by a UE belonging to the new UL UE Categories achieving 256QAM UL peak data rate (i.e. ue-CategoryUL >14).

· The details of these new UL UE Categories 15 to 18 have been agreed according to the following capabilities and UL/DL UE category combinations were given in [3] 
According to RAN1 agreements, RAN2 should introduce 4 new UL UE categories and a separate configuration of 256QAM support in UL. It needs be noted that RAN#74 approved new Rel-13 UL UE Category 15 and related new UL/DL combinations in [7]. Given the UL Category 15 was introduced to keep the consecutive numbering of the UE categories on top of the latest release-13 RAN2 specifications, numbering of UL UE categories for UL 256QAM in Rel-14 can’t be aligned with what the RAN1 LS indicated in [3]. 

Most importantly, in addition to the set of 4 new categories envisioned by RAN1 one more category (corresponding to  the newly introduced UL UE Category 15 in Rel-13 supports 64QAM in UL) should be incorporated to (3 streams or CCs). 
Proposal 1: For UL 256 QAM support introduce 5 new UL UE categories (UL UE Category 16 to 20) 
DL 256QAM support require the UE to indicate the capability. Even though, only the new UL UE categories will be capable of supporting UL 256QAM, the suggested independence seem to require a separate capability regardless of indicated UE UL category.
Proposal 2: For UL 256 QAM support introduce separate UE capability indicator.
UL modulation scheme for 64QAM is enabled with RRC signalling via PUSCH-Config IE. Following the approach, RAN2 already attempted to place UL 256QAM configuration in the same RRC configuration segment. However, given the RAN2#95bis discussions on [6], it was proposed to use PUSCH-ConfigDedicated to enable UE specific PUSCH configuration:
Proposal 3: Introduce independent configuration of UL 256QAM in PUSCH-ConfigDedicated.
3
RAN4 recommendation
“RAN4 concluded that UL 256QAM support has additional implementation challenges compared to lower order modulations. These challenges have a dependency on the supported band. Therefore the 256QAM support should be optional per band. RAN4 is unclear of the full impact of simultaneous 256QAM and CA support/operation (inter and intra-band), and may consider further requirements for UE CA support. However, given the impact on ASN.1, RAN4 suggests that UE capability signalling is developed for per CA combination per component carrier” [4].
Given the RAN4 recommendation, we propose the 256QAM support is defined as optional indication implying support per band:

Proposal 4: UL 256QAM support is optional indication per band.
4
Conclusion
In this contribution, implementation of the UL UE categories 16 to 19 is suggested leading to the following proposals: 

Proposal 1: For UL 256 QAM support introduce 5 new UL UE categories (UL UE Category 16 to 19) 

Proposal 2: For UL 256 QAM support introduce separate UE capability indicator.

Proposal 3: Introduce independent configuration of UL 256QAM in PUSCH-ConfigDedicated.
Proposal 4: UL 256QAM support is optional indication per band.

Corresponding CRs to 36.331 and 36.306 are available in [8] and [9].
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