3GPP TSG RAN WG1 Meeting #84                                                           	                                        R1-160810
St Julian’s, Malta, 15th – 19th February 2016

Source:	Panasonic
Title: 	eMTC PUCCH aspect of RRC parameters and power control
Agenda Item:		7.1.5
Document for:	Discussion

Introduction

At RAN1#83, extensive progress was made including RRC parameters [4]. This document discusses missing parameters in RRC, mainly related to PUCCH. In addition, power control aspect on PUCCH is further discussed.

Discussion

We identified following parameters seem missing from RRC parameter list. 


Starting offsets of the CQI-PUCCH resource
RRC parameter list describes "starting offsets of the PUCCH resource" but it is not described for what purpose of PUCCH. As the parameter name is n1PUCCH-AN-r13, our understanding is this is for ACK/NACK: PUCCH format 1a. The configuration for PUCCH format 2/2a is missing. We think the similar way of the indication with ACK/NACK can be sufficient. So value range is 0, ..., 2047. It should be UE specific parameter.
simultaneousAckNackAndCQI
As we agreed PUCCH format 2a, it supports simultaneous transmission of ACK/NACK and CQI. Whether to use simultaneous transmission of ACK/NACK and CQI needs to be configurable similar to legacy.
deltaPUCCH-Shift


This parameter corresponds to  in RAN1 specification.  is used to indicate the granularity of cyclic shift usage for PUCCH for LC/CE UEs. This should be cell specially indicated.
nRB-CQI

This parameter corresponds to . This is used when PUCCH format 1 family and format 2 family are mixed in the same PRB. We don't think this is necessary.
nCS-AN

This parameter corresponds to . This is used when PUCCH format 1 family and format 2 family are mixed in the same PRB. We don't think this is necessary.  
sr-PUCCH-ResourceIndex 
RRC parameter for dedicated SR location. We think the similar way of the indication with ACK/NACK can be sufficient. So value range is 0, ..., 2047. It is UE specific parameter.
sr-ConfigIndex

This parameter corresponds to . This needs to be indicated to LC/CE UEs dedicated manner.
SRS related configurations
Parameters related to SRS related to UE dedicated configurations are missing.
SPS related configurations
Parameters related to SPS related configurations are missing.
tpc-PDCCH-ConfigPUCCH, tpc-PDCCH-ConfigPUSCH
As CSS for fallback and 3/3A were agreed, the configuration related to 3/3A is required. We think the same configuration with legacy is sufficient. The actual further parameters are tpc-Index and tpc-RNTI.
Power control related configurations of cell common
Power control related parameters like p0-NominalPUSCH, alpha, p0-NominalPUCCH, deltaFList-PUCCH, deltaPreambleMsg3 are missing. We further discuss power control behaviour in the next section.
Power control related configurations of dedicated configuration
Power control related parameters like p0-UE-PUSCH, deltaMCS-Enabled, accumulationEnabled, p0-UE-PUCCH, pSRS-Offset, filterCoefficient are missing. We further discuss power control behaviour in the next section.
Number of PUCCH repetitions corresponding to Msg4
Number of PUCCH repetitions is currently only configured as UE specific. The PUCCH for Msg4 reception is level specific. The number of PUCCH reception corresponding to Msg 4 needs to be CE level specific.

Proposal 1: The missing RRC parameters are corrected and informed to RAN2.



Power control behaviour related to PUCCH
In CE mode A, using DCI format 3/3A and DCI format 6-1A, power control of PUCCH is possible. On the other hand, the required power for PUCCH is different between PUCCH format 1 (for SR), PUCCH format 1a (for ACK/NACK), PUCCH format 2 (for CQI) and PUCCH format 2a (for CQI and ACK/NACK). In order to compensate such power difference, legacy PUCCH has the offset of power control parameters described as following:

- : higher layers parameter of format dependent offset. Compared with format 1a, format 1 can be 
{-2, 0, +2} dB offset. Format 2 can be {-2, 0, 1, 2} dB offset. Format 2a can be {-2, 0, 2} dB offset.


- : Depending on the information bits size, the offset is determined. For format 1 and 1a has no offset by this value. Format 2/2a has following offset. nCQI can be 8 for PUCCH reporting mode 1-1 with 4 antenna ports. Then  can be 3 dB.


We don't have the evaluation result for format 2/2a but it could be similar trend from Rel.8 discussion shown in Annex. If a bigger power difference like more than 3dB is expected to format 2/2a compared with format 1a, the number of repetitions needs to be configurable to be different between format 1/1a and 2/2a. Probably when the number of antenna ports is 4, a possible option may be that PUCCH format 2a has 2 times more repetitions. On the other hand, if using the same number of repetitions for format 2/2a as for format 1a, by setting format 1a transmission power a bit lower than the maximum, there is no need to have separate number of repetitions for format 2/2a. 


Proposal 2: Similar to legacy,  and  are kept.
Proposal 3: Discuss the need of the separate number of repetitions for format 2/2a compared with format 1a.
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