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Introduction
In 3GPP RAN#71[1], a new study item on ‘New Radio Access Technology (RAT)’ was approved targeting single technical framework for eMBB (enhanced mobile broadband), mMTC (massive machine type communication), eV2X(enhanced vehicle to everything) and URLLC (ultra-reliable low-latency communications). Additionally, following agreements on CSI reporting which is optimized for each use case are made in 3GPP RAN1#86bis [2], RAN1#87 [3] and RAN1 NR#3 [5]: 
Agreements:
· For channel and interference measurement in NR, 
· For interference measurement, support at least one of following schemes:
· Measurement subsets in both time and frequency domain 
· Interference measurement restriction in both time and frequency domain
· FFS on channel measurement
· FFS on the details (including whether measurement subset is equivalent to measurement restriction in the freq. domain)
· Study CSI reporting which is optimized for each use case
· E.g. CQI which is targeted to high reliability
Agreements:
· For CSI reporting for a component carrier, at least three different frequency granularities should be considered in the study
· Wideband CSI
· Wideband size is determined by UE RF capability of receiving DL signal. 
· Location of wideband could be configurable by network.
· For example, used for analog beam management at least.
· Partial band CSI
· Alt1. UE-specifically configurable bandwidth 
· Alt2. The size is determined by the composition of numerologies or scheduling time units within the UE-specific wideband.
· Applicable only when different numerology or scheduling time unit are multiplexed within wideband. 
· For example, used for analogue beam management
· For example, used for managing CSI per service at least
· Subband CSI
· The band size is determined by dividing wideband or partial band to multiple bands.
· For example, used for frequency selective scheduling and subband precoding at least
· Possible down selection and/or merge of above granularities can be studied
· Combination of above frequency band CSI also needs to be studied

Agreements:
· [bookmark: _Hlk493694228]Different CQI tables can be configured to a UE at least in order to support different maximum order of modulations
· FFS: Whether the different CQI tables should consider minimum coding rate

[bookmark: _GoBack]In this contribution, we discuss about CSI reporting which is optimized for each use case (service specific CSI) in NR. This is a revision of R1-1715946.
Discussion
In TS38.913 [6], KPIs (Key Performance Indicators) such as peak data rate, peak spectral efficiency, reliability and coverage are identified. In the document, different KPIs are provided for each use case. For example, user plane latency for URLLC is 0.5ms for UL and 0.5 for DL while eMBB requires 4ms for UL and 4ms for DL. Such different requirements should be considered in transmission scheme and CSI reporting. Considering KPIs for each use case, following aspects should be considered in CSI reporting. For example, UE need to support different reliability requirements with 1-10-5 For URLLC and eV2X.
Two types of CSI (Type I and Type II CSI) with different spatial resolutions are supported in NR. Between the two types of CSI reporting, Type I feedback supports low spatial resolution feedback. In contrast to Type I feedback, Type II feedback provides enhanced spatial information. In RAN1#89, codebooks for Type I and Type II Cat1 are agreed [4]. Based on the agreed codebook, the payload size for Type II CSI reporting can be estimated to few hundred bits [7]. For high reliability or low price UE implementations, such large overhead feedback with high UE complexity is not needed.
Additionally, service optimized CQI should be considered. Different consideration on modulation order, coding rate and multi-layer transmission can be considered to achieve high reliability. Since high rank transmission and higher modulation (256QAM and 1024QAM), transmission cannot achieve high reliability, limitation on high rank transmission and higher modulation will provide performance enhancement and efficient delivery of CSI. Moreover, different reliability requirements of URLLC (i.e.1 – 10^-1) and eMBB (i.e.1 – 10^-5) should be considered to provide more accurate information to gNB. In addition, different numerology can be another aspect to be considered for CQI reporting since larger subcarrier spacing can provide more robustness to high mobility. 
Observations: 
· For each service, different KPIs such as peak data rate, peak spectral efficiency, reliability and coverage are provided.
· While Type I feedback is beneficial for all services, benefits of Type II feedback except eMBB are not clear.
· Type II feedback requires high degree of UE implementation.
· Benefits of subband CSI is not clear for high reliability services and low price UE implementations.
· Limitation on high modulation, rank transmission and coding rate will help to achieve high reliability.
· Reporting of CQI targeted to 10% BLER would not be adequate for high reliability.
· Data transmission performance can be different to numerology (subcarrier spacing, OFDM symbol duration).
Proposals: 
· Support CSI reporting which is optimized to each use case.
· For high reliability services and low price UE implementation, support only Type I feedback.
· Support only wideband and partial band CSI for high reliability services and low price UE implementations.
· Support independent CQI table for high reliability services.
· Consider limitation on high modulation, rank transmission and coding rate for efficient UE feedback.
· Consider CQI which is targeted to high reliability and configured numerology.
Conclusions
In this contribution, service specific CSI reporting for NR is discussed. Based on the discussions, the following observations and proposals are provided:
Observations: 
· For each service, different KPIs such as peak data rate, peak spectral efficiency, reliability and coverage are provided.
· While Type I feedback is beneficial for all services, benefits of Type II feedback except eMBB are not clear.
· Type II feedback requires high degree of UE implementation.
· Benefits of subband CSI is not clear for high reliability services and low price UE implementations.
· Limitation on high modulation, rank transmission and coding rate will help to achieve high reliability.
· Reporting of CQI targeted to 10% BLER would not be adequate for high reliability.
· Data transmission performance can be different to numerology (subcarrier spacing, OFDM symbol duration).
Proposals: 
· Support CSI reporting which is optimized to each use case.
· For high reliability services and low price UE implementation, support only Type I feedback.
· Support only wideband and partial band CSI for high reliability services and low price UE implementations.
· Support independent CQI table for high reliability services.
· Consider limitation on high modulation, rank transmission and coding rate for efficient UE feedback.
· Consider CQI which is targeted to high reliability and configured numerology.
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