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    Introduction 
In RAN #84, it was agreed that with regards to EN-DC, the following RAN1 objective should be met [1]:
Enable the Release 15 behaviour of “DL HARQ timing for FDD Scell for LTE TDD-FDD CA with TDD Pcell, applied to FDD Pcell” to apply to dual uplink EN-DC, possibly including any conclusions on the previous objective for LTE FDD Pcells.

The purpose of this contribution paper is to discuss how the above objective taken from the WID [1] can be met in terms of the RAN1 specification impact, given the current setup of FDD/TDD bands for dual connectivity, in this NR Release 16 WI. The proposals take into consideration the existing UE capability parameters to outline the necessary specification changes needed to meet the WID objective [1]. 
Limitations in Existing Specifications
[bookmark: _GoBack]Firstly, it is necessary to analyse how the existing specifications preclude the enablement of the “DL HARQ timing for FDD Scell for LTE TDD-FDD CA with TDD Pcell, applied to FDD Pcell” for a UE performing dual UL transmissions. Let us consider a UE performing dual UL EN-DC transmissions with the channel allocation associated with a Band Combination (e.g. DC_3_n78). This scenario is accounted for in 38.101-3 and since the UE is performing dual UL transmissions, it can transmit UL simultaneously on the LTE and NR carriers [2]. In this scenario, the UE will not report the parameter, singleUL-Transmission (defined in 38.306) [3], since it is operating in dual Tx mode.  Now, let us look at the definition of the parameter, tdm-PatternConfig (defined in 36.331) [4]:
tdm-PatternConfig
UL/DL reference configuration indicating the time during which a UE configured with (NG)EN-DC is allowed to transmit. This field is used when power control or IMD issues require single UL transmission as specified in TS 38.101-3 and TS 38.213.
The above definition indicates that the UE reports tdm-PatternConfig when requiring single UL transmission. Since there is no mention of dual UL transmission, it can only be assumed that the dual UL operation is precluded and that the UE will not report this parameter. 
Furthermore, the definition of tdm-Pattern is as follows (defined in 38.306) [3]:
tdm-Pattern
Indicates whether the UE supports the tdm-PatternConfig for single UL-transmission associated functionality, as specified in TS 36.331. Support is conditionally mandatory for UEs that do not support dynamic power sharing and for UEs that indicate single UL transmission for any BC, and optional otherwise.
This definition implies that the UE, even when operating in dual Tx mode, will report tdm-Pattern but will not report tdm-PatternConfig because when the UE operates in dual Tx mode, there is nothing in the existing specifications to say that the dual Tx mode of operation is related to a “single UL-transmission associated functionality”. 
Observation 1: The definitions of the UE Capability Parameters tdm-Pattern and tdm-PatternConfig imply that a UE would not enable DL HARQ timing for FDD Scell for LTE TDD-FDD CA with TDD Pcell, applied to FDD Pcell, when a UE is performing dual UL transmissions. 
Higher Layer Signalling Solution and Impact on RAN1 Specification TS 38.213
To address the absence of dual UL transmissions from the above definitions of the UE Capability Parameters, there are two possible solutions outlined below:
· Option A: Send a Rel-16 CR to amend the definitions of tdm-Pattern and tdm-PatternConfig to explicitly state that these parameters must be reported when the UE is performing dual UL transmissions. 
· Option B: Introduce new RRC Signalling Parameters in Rel-16, tdm-Pattern2, and tdm-PatternConfig2, as an analogue to the already existing tdm-Pattern and tdm-PatternConfig to be reported only when the UE is performing dual UL transmissions. This would involve amending TS 38.213 [5] to ensure that for each entry which currently states, “For a UE configured with tdm-PatternConfig”, it instead says, “For a UE configured with tdm-PatternConfig or tdm-PatternConfig2”. It would also require replacing “For a UE configured with tdm-Pattern” to “For a UE configured with tdm-Pattern or tdm-Pattern2”. 
Option B avoids the need to bring a CR to the existing specifications, 38.306 and 36.331. 
Proposal 1: RAN1 should select Option B to avoid the need for bringing a CR to the existing RAN 2 specifications, 38.306 and 36.331. RAN1 should amend 38.213 to replace any reference to UE behaviours when configured with “tdm-Pattern” and “tdm-Pattern Config” with “tdm-Pattern or tdm-Pattern2” and “tdm-PatternConfig or tdm-PatternConfig2” respectively. 
Proposal 2: RAN1 should send a Liaison Statement to RAN2 to inform them of the decision and ask them to introduce the corresponding RRC signalling parameters to meet the WID Objective. 
Conclusion 
In summary, the key observations/proposals are listed below:
Observation 1: The definitions of the UE Capability Parameters tdm-Pattern and tdm-PatternConfig imply that a UE would not enable DL HARQ timing for FDD Scell for LTE TDD-FDD CA with TDD Pcell, applied to FDD Pcell, when a UE is performing dual UL transmissions. 
Proposal 1: RAN1 should select Option B to avoid the need for bringing a CR to the existing RAN 2 specifications, 38.306 and 36.331. RAN1 should amend 38.213 to replace any reference to UE behaviours when configured with “tdm-Pattern” and “tdm-Pattern Config” with “tdm-Pattern or tdm-Pattern2” and “tdm-PatternConfig or tdm-PatternConfig2” respectively. 
Proposal 2: RAN1 should send a Liaison Statement to RAN2 to inform them of the decision and ask them to introduce the corresponding RRC signalling parameters to meet the WID Objective. 
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