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Introduction

RAN1 received LS from RAN4 regarding required NR parameters from RAN4 perspective [1].
	· End of June meeting
· RF
· Applicable UL modulation schemes for below 6 GHz and above 24 GHz
· Power control mechanism including power sharing between LTE and NR in NSA
· Whether LO returning is assumed or not to evaluate MPR

· RRM
· RAN4 needs the parameters related the reference signals to be used for RRM procedures. Based on RAN4 understanding, the parameters related to following would be needed for simulations:
· Reference signals to be used for RRM including mobility, radio link monitoring, transmit timing on NR uplink serving cell, and beam management.
· Radio link monitoring associated control channel and/or NR-PDSCH design
· In LTE case, RLM associated PDCCH. Corresponding NR channel would be required

· End of August meeting
· RF
· Applicable DL modulation schemes for below 6 GHz and above 24 GHz for REFSENS
· FRC to evaluate NR REFSENS. In LTE case, the followings have been used. Corresponding NR parameters would be required.
· Channel Coding
· Target Coding Rate
· Maximum number of HARQ transmissions
· Information Bit Payload per Sub-Frame
· Transport block CRC
· Number of Code Blocks per Sub-Frame
· Binary Channel Bits Per Sub-Frame
· CRS ports
· Number of RS ports
· Number of PDSCH/PUSCH repetitions
· Channel estimation etc.

· RRM
· Random access channel design
· Guard period and CP for cell phase synchronization for cells on NR TDD carrier



In this contribution, work plan for Channel coding according to latest agreements/working assumptions/conclusions is provided. 


Work plan for Channel Coding

In RAN1#NR2 meeting in June

· LDPC code design 
· Finalize the base graph 1 with all coefficients, shift sizes and lifting method to generate the final parity check matrices.
· Decide the base graph 2 from Alt1a or Alt 2.
· Finalize the base graph 2 with all coefficients, shift sizes and lifting method to generate the final parity check matrices.

· LDPC coding chain 
· CRC attachment 
· [bookmark: _GoBack]Determine required number of TB level CRC bits for TB sizes smaller than a TBS threshold, and the CRC polynomial.
· Determine the TBS threshold.
· Code segmentation
· Determine supported CB sizes within a TB including CBS granularity
· Select Alt 1 or Alt 2 considering the shift values (Z) of code blocks within a TB
· Alt 1. Same value of Z 
· Alt 2. At most two different values of Z for a given TB
· Rate matching 
· Discuss/decide the number of redundancy versions  
· Discuss/decide on the rate matching method (potentially related to bit-level interleaving)
· Interleaving 
· Discuss/decide bit-level interleaving within code block level

· Control channel coding 
· Polar code construction 
· Decide total number of assistant bits (including CRC bits) for DL and UL, including payload size <= ~22 bits.
· Decide the generation method of assistant bits and mapping order of information bits and assistant bits.
· Polar code sequence design 
· Discuss/decide sequence for information and frozen bit selection for each mother code size
· Decide the requirement of having different sequence for 16QAM vs other modulations, UL vs DL. 
· Discuss/decide channel interleaving for polar codeword for fading channels and high order modulation.
· Decide reference mother code size 
· Discuss/decide method how to derive a set of fixed sequences for different mother code sizes from a single sequence of the reference mother code size. 
· Rate matching 
· Discuss/decide details of puncturing, shortening, and repetition
· Discuss/decide the value of code rate Rrepthr and the value of β 
· Discuss/decide Rmin is the supported minimum coding rate
· Discuss/decide the CRC polynomial for DCI, UCI (short UCI and long UCI)
· NR-PBCH coding 
· Finalize details of code design for NR-PBCH, including time index.
· Discuss/decide the requirement of having a different number of assistant bits (including CRC bits) for NR-PBCH.  

In RAN1#90 meeting in August

· LDPC code design 
· Finalize remaining details 

· LDPC coding chain 
· CRC attachment 
· Decide required CRC bits for CB level, and the CRC polynomial 
· Decide CB group level CRC attachment 
· Code segmentation
· Full details of CB segmentation
· Padding 
· Decide the method of generating padding bits and the position 
· Rate matching 
· Decide the number of redundancy versions
· Decide on the rate matching method (potentially related to bit-level interleaving) 
· Decide on the details of LBRM 
· Interleaving 
· Decide interleaving pattern if bit-level interleaving within code block level is used. 

· MCS , TBS, CQI
· Discuss/decide modulation and code rates with the agreed LDPC code for NR DL and UL, respectively. 
· Agree on maximum code rate supported in NR
· Discuss/decide TBS calculation 
· Discuss/decide the CQI table

· Control channel coding 
· Polar code construction 
· Finalize remaining details
· Polar code sequence design 
· Finalize sequence(s) for polar codes
· Rate matching 
· Finalize remaining details 
· Finalize interleaving design for polar codeword
· Finalize CRC polynomials for DCI, UCI (short UCI and long UCI)


In RAN1#NR3 meeting in September
· Finalize remaining details 


Conclusion
This document provided the work plans for the NR Channel Coding. 

1. References
[1] 3GPP, R1-1706876, RAN WG4, “LS on required NR parameters from RAN4 perspective,” May 2017.


