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Introduction
In this contribution we discuss the mapping of data to RE for TS 38.211 specifications. We discussed this at the NR Ad hoc and concluded with the following agreement.
[bookmark: _Ref178064866]Agreements:
· For the DL/UL data channels, study whether/how the interleaving is performed in the codeword to layer mapping procedure (e.g., a per-OFDM-symbol subcarrier interleaver in the codeword to layer mapping procedure, etc.)
· This may or may not be connected with coding design
Discussion




In LTE uplink and downlink the mapping of P*SCH to resource elements  on antenna port  not reserved for other purposes shall be in increasing order of first the index  over the assigned physical resource blocks and then the index, starting with the first slot in a subframe. 
This mapping allows, in principle, for early start of the decoding of a code word, if a channel estimate is available. In NR, this early start will be possible due to the design using front-loaded DMRS symbols and the same principle should be adopted in NR as well. Due to the codeword to layer mapping principle in NR, the codewords are first mapped across layers.
[bookmark: _Toc469920662][bookmark: _Toc471141075][bookmark: _Toc471713742]PDSCH and PUSCH code words are mapped to resource elements across layer first, then across subcarriers and then across OFDM symbols in the slot.
Assuming a scheduling bandwidth of 100 resource blocks, and up to four MIMO layers using up to 256 QAM modulation, each OFDM symbol will contain up to 38400 modulated symbols, or up to about five LDPC code blocks (CB).  Hence, we make the following observation:
There will be scheduling cases where multiple LDPC code blocks will be mapped to a single OFDM symbol. 
Therefore, a CB may in some cases be vulnerable to the channel fading as it is mapped to only a localized time frequency resource. To mitigate this without sacrificing the early decoding principle, we suggest to introduce a frequency domain interleaving in the mapping to subcarriers within each OFDM symbol. 
[bookmark: _Toc469920664][bookmark: _Toc471141076][bookmark: _Toc471713743]Support a per OFDM symbol subcarrier interleaver when mapping the codewords to resource elements to achieve frequency domain diversity per CB.
Details of this interleaver can be outlined in the work item phase. For example, the CW can be mapped to every N:t subcarrier in a wraparound fashion, or subcarrier bundles of adjacent subcarriers can be introduced and the subcarrier interleaver can operate with these bundles as the granularity. 
Conclusions
Based on the discussion in this contribution we propose the following:
Proposal 1	PDSCH and PUSCH code words are mapped to resource elements across layer first, then across subcarriers and then across OFDM symbols in the slot.
Proposal 2	Support a per OFDM symbol subcarrier interleaver when mapping the codewords to resource elements to achieve frequency domain diversity per CB.
[bookmark: _GoBack]
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