Page 1

3GPP TSG RAN WG1 #86
R1-166229
August 22nd – 26th, 2016
Gothenburg, Sweden
Agenda item:
7.1.1
Source: 
Qualcomm Incorporated
Title: 
Clarification on HARQ feedback under TDD-FDD CA in Rel-12
Document for:
Discussion and Decision
1
Introduction
In this contribution, we discuss one issue regarding PUCCH format in use when the UE is configured with TDD/FDD CA as a feature supported since Rel-12.
2
Discussion
Starting from Rel-12, a UE may be configured with TDD/FDD CA, where either an FDD CC or a TDD CC can be configured as the primary cell. In case of FDD as Pcell, consider the following scenarios:

· Case 1: FDD Pcell + TDD Scell, where the UE is configured with PUCCH format 1b with channel selection for HARQ feedback

· Case 2: FDD Pcell + TDD Scell 1 + TDD Scell 2, where the UE is configured PUCCH format 3 for HARQ feedback

Consider the following special cases:

· In a FDD uplink subframe, the corresponding subframe in a TDD Scell is an uplink subframe (or a special subframe not supporting PDSCH)

· The UE is only scheduled with a single codeword in the primary FDD cell, while the primary FDD cell is configured with one of the DL MIMO modes
From current specifications, it seems that the following UE behavior is intended:

· Case 1:

· If PUCCH is transmitted, PUCCH format 1a is used

· If PUSCH is transmitted, 2-bit HARQ is used

· Case 2:

· If PUCCH is transmitted, PUCCH format 1a is used

· If PUSCH is transmitted, 2-bit HARQ is used

However, other implementations are also observed in the field. It’s recommended RAN1 to discuss and confirm the above intended UE behavior.
3
Conclusions 
In this paper, we discussed one particular issue in TDD/FDD CA, where an FDD CC is configured as Pcell and with one of the DL MIMO transmission modes, while one or two TDD CCs are configured as Scell. In a subframe when a Pcell PUCCH or a PUSCH is transmitted and when the corresponding subframe in the TDD Scell(s) is an UL subframe, the following intended behavior is recommended to be confirmed by RAN1:
· If only one single codeword is detected on the FDD Pcell, 

· If PUCCH is transmitted, PUCCH format 1a is used;

· If PUSCH is transmitted, 2-bit HARQ is assumed.
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