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1. Introduction
This contribution discusses remaining issues for LTE-NR sharing on downlink resources. 
2. Discussion on SS block transmission
The possible scenarios of downlink sharing between LTE and NR can include FDM, TDM, and FDM + TDM in different subframe. When FDM is used, it is assumed that NR carrier and LTE carrier do not share the frequency. Thus, transmission of SS block can be performed equally to other NR carrier as long as the bandwidth of NR carrier exceeds the required minimum bandwidth for SS block transmission. When FDM+TDM is used, if FDM portion is sufficiently large than SS block bandwidth, SS block can be transmitted in FDM portion. When TDM is used, to avoid CRS OFDM symbols by NR signals, it is challenging to transmit SS block in LTE normal subframes. One approach is to transmit SS block in MBSFN subframes. In case SS blocks are transmitted in a defined set of subframes/slots, LTE and NR frame boundary can be shifted such that SS block can be transmitted in LTE MBSFN subframes. 
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[bookmark: _Ref485310310]Figure 1. Illustration of SS block transmission in NR carrier
As MBSFN subframe uses the maximum 2 OFDM symbols for LTE PDCCH, if SS block is placed OFDM symbol 2 to 5, there is no room for RMSI CORESET in the first slot of MBSFN subframe. It is necessary that RMSI CORESET is transmitted in the resource except SS block mapping, which can be prefixed or indicated via PBCH. Two approaches can be considered for RMSI CORESET resource mapping. One is that RMSI CORESET is TDMed or FDMed with SS block. For example, RMSI CORESET is located at the right side of SS block, if SS block is transmitted on only symbol 8 to 11, and it is located at the left side of SS block, if SS block is transmitted on only symbol 2 to 5. The other approach is that the location of SS block can be rate-matched when transmitting RMSI CORESET. Out of some candidates, it can be prefixed or indicated via PBCH.
Also, it is necessary that RMSI PDSCH is transmitted with rate matching of SS block. Figure 1 shows an example of transmission of SS block, and RMSI CORESET and RMSI PDSCH in one of MBSFN subframe. 
Proposal 1: When transmitting SS block in LTE MBSFN subframe, NR RMSI CORESET and RMSI PDSCH rate match SS block together with LTE PDCCH region.
In addition, without SS block in LTE subframe, CORESET is necessary to be mapped after LTE PDCCH region. CORESET can be configured to be mapped after LTE PDCCH region. However, in the previous meeting, DMRS is agreed to be located on OFDM symbol 3 or 4 which is decided depending on system bandwidth. If LTE PDCCH region is 2 symbols and NR DMRS is mapped on OFDM symbol 3, there is no room for CORESET mapping. To address it, two approaches can be considered. One is that DMRS is rate matched in spite of the configuration of CORESET mapping on the DMRS location. For example, if LTE PDCCH and NR DMRS are mapped on symbol {0, 1} and 3, and CORESET is configured from symbol 2 to 4, UE assumes, CORESET is mapped on symbol 2 and 4, not 3. 
The other approach is that UE assumes the starting time of subframe for NR DL is after LTE PDCCH region, and then, CORESET resource configuration can be interpreted based on a new starting time in LTE band. Then, NR DMRS can naturally be mapped on symbol 5 or 6 in LTE subframe, if LTE PDCCH region is 2 symbols. 
Proposal 2: If NR supports stand-alone operation when NR carrier shares spectrum with LTE in TDM manner, it is necessary for NR CORESET rate match NR DMRS.
3. Conclusion
We proposed the followings. 
Proposal 1: When transmitting SS block in LTE MBSFN subframe, NR RMSI CORESET and RMSI PDSCH rate match SS block together with LTE PDCCH region.
Proposal 2: If NR supports stand-alone operation when NR carrier shares spectrum with LTE in TDM manner, it is necessary for NR CORESET rate match NR DMRS.
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