3GPP TSG RAN WG1 Meeting #76








R1-140641
Prague, Czech Republic, February 10 – 14, 2014
Source:
Sharp
Title:
Discussion on PUCCH for MTC UEs in coverage enhanced mode
Agenda Item:
7.2.2.2.3
Document for:
Discussion and Decision
1.  Introduction
In the RAN1#75 meeting, the following agreements and working assumptions were made on PUCCH for MTC in coverage enhanced (CE) mode [1].
	Agreements:
· HARQ in UL and DL is supported in coverage enhanced mode 

· FFS on the details of HARQ realization for PUSCH

· FFS on the number of HARQ processes
Working assumption:
· For UEs in enhanced coverage mode for MTC, 
· No support of repetition of periodic CSI over PUCCH

· FFS: Periodic CSI over PUCCH without repetition
· ACK/NACK on PUCCH is supported. FFS on the configurability of ACK/NACK.
· Dedicated SR is supported but no further optimization beyond PUCCH repetition for SR (e.g. no new formats).


HARQ in UL and DL is supported in CE mode, but its exact implementation is yet to be defined. In this contribution, we will express our views on the CSI feedback and the details of HARQ-ACK on PUCCH for MTC UEs in CE mode.
2. CSI feedback 

The CSI feedback reflects the fast fading channel characteristics, used for link adaption to allow eNB to schedule UEs with appropriate MCS/PMI/RI. However, considering the limited or no mobility of coverage-limited MTC UEs, the channel characteristics remain constant for a long term. Hence, periodic CSI feedback via PUCCH may not be necessary. However, an aperiodic form of CSI feedback via PUSCH may be beneficial for achieving frequency selective gain.

Proposal 1: Periodic CSI on PUCCH for MTC UEs in CE mode is not introduced. A form of aperiodic CSI on PUSCH for MTC UEs in CE mode may be needed.

3. Details of HARQ-ACK on PUCCH for MTC UE in CE mode

It was agreed in the last meeting that HARQ in UL and DL is supported in CE mode. Therefore it is natural that HARQ-ACK reporting on PUCCH is supported. Regarding coverage enhancement for PUCCH, since HARQ-ACK repetition is already supported in release-10 (up to 6 repetitions) [2], it is straightforward to increase the number of allowed repetitions, leading to little specification impact. Next, we will discuss the details about HARQ-ACK transmission on multiple PUCCH for MTC UEs in CE mode (e.g. timing and resource). 

3.1. Timing relationship between PUCCH and PDSCH

As specified in [2], the UE shall transmit HARQ-ACK in subframe n[image: image2.png]
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, where PDSCH transmission is performed in subframe n-4[image: image4.png]
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 for FDD and within subframe(s) n-k[image: image6.png]
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 for TDD. However, for MTC UEs in CE mode, since the PDSCH is repeated in successive subframes, the timing relationship between the repeated PUCCH and the corresponding repeated PDSCH shall be modified as illustrated in the following figure for HARQ-ACK transmission on multiple PUCCH.
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Proposal 2: For MTC UEs in CE mode, if/when PDSCH is indicated via (E)PDCCH:

· The timing relationship between PUCCH and PDSCH shall be configured by higher layer parameters or fixed by the specification.

· PUCCH is transmitted not before the end of the PDSCH, i.e., if subframe 𝒏 is the last PDSCH repetition then PUCCH starts from subframe 𝒏+𝒌 (𝒌>𝟑).
3.2. PUCCH resources
As specified in [2], for HARQ-ACK repetition, the UE shall first transmit the corresponding HARQ-ACK response once using PUCCH resources derived from the corresponding PDCCH CCE index, and then repeat the transmission of the corresponding HARQ-ACK response always using the PUCCH resources configured by higher layers. For MTC UEs in CE mode, the dynamic PUCCH resource may be not available for the first transmission of HARQ-ACK repetitions because of PDCCH/PDSCH repetitions. Therefore, the PUCCH resources for the first transmission of the corresponding HARQ-ACK response should also be explicitly configured by higher layers.
Proposal 3: All the PUCCH resources for HARQ-ACK transmission should be explicitly configured by higher layers for MTC UEs in CE mode.
4.  Conclusions
In this contribution, we discussed the CSI feedback and the details of HARQ-ACK on PUCCH for MTC UEs in CE mode. The following proposals are concluded accordingly:

Proposal 1: Periodic CSI on PUCCH for MTC UEs in CE mode is not introduced. A form of aperiodic CSI on PUSCH for MTC UEs in CE mode may be needed.
Proposal 2: For MTC UEs in CE mode, if/when PDSCH is indicated via (E)PDCCH:

· The timing relationship between PUCCH and PDSCH shall be configured by higher layer parameters or fixed by the specification.

· PUCCH is transmitted not before the end of the PDSCH, i.e., if subframe 𝒏 is the last PDSCH repetition then PUCCH starts from subframe 𝒏+𝒌 (𝒌>𝟑).
Proposal 3: All the PUCCH resources for HARQ-ACK transmission should be explicitly configured by higher layers for MTC UEs in CE mode.
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