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1. Introduction

From the previous RAN1#109-e meeting [1], it was agreed as follows regarding NR PDCCH transmission in symbols with LTE CRS REs.
Agreement 

To evaluate the following options:

· Option-1-1: No NR-PDCCH-DMRS is transmitted for only the REs overlapping with LTE-CRS of the OFDM symbol, NR-PDCCH is punctured on REs colliding with LTE-CRS, NR-PDCCH must span at least 2 consecutive symbols with at least 1 symbol not overlapping with LTE-CRS 

· Option-1-2: No NR-PDCCH-DMRS is transmitted in any RE of the OFDM symbol, NR-PDCCH is transmitted on REs not colliding with LTE-CRS including the original DMRS, NR-PDCCH is punctured on REs colliding with LTE-CRS, NR-PDCCH must span at least 2 consecutive symbols with at least 1 symbol not overlapping with LTE-CRS 

· Option-2: NR-PDCCH or NR-PDCCH-DMRS is transmitted on REs not colliding with LTE-CRS, NR-PDCCH and NR-PDCCH-DMRS may or may not be punctured on REs colliding with LTE-CRS

· No puncture is baseline (UE side)
In this contribution, we discuss some considerations about the above options
2. Discussion
For the migration from LTE to NR, dynamic spectrum sharing between LTE and NR is considered carefully as an option for re-farming of LTE spectrum. The main benefit of the DSS is protection of LTE users. Moreover, if a given spectrum can be shared between LTE and NR, the utilization of the spectrum can be enhanced when the network load is low. 

However, in terms of NR, the existing overhead of LTE signals such as LTE CRS, PSS/SSS, PBCH, etc. introduce additional overhead compared with the pure re-framing of the LTE spectrum for NR. Therefore, it is very important to reduce the existing overhead and improve the NR capacity as much as possible. 
As the number of NR subscribers grows rapidly, the traffic ratio between LTE and NR will be reversed, and if LTE traffic becomes to shrink compared with NR, the more time resource will be usable for NR transmission and reception. In addition, as the number of NR UEs grows in a given cell, the number of NR PDCCH transmissions in a given slot will be increased. Therefore, it is important not only to increase the capacity of NR PDCCH but improve the multiplexing performance among NR PDCCH transmissions for different UEs.
However, if the limitation of option 1 which NR-PDCCH must span at least 2 consecutive symbols with at least 1 symbol not overlapping with LTE-CRS will introduce the limitation of multiplexing between the NR PDCCH transmission of legacy NR UEs and NR-advanced UEs with the capability of NR PDCCH reception over LTE CRS symbols. 
Assuming that DSS is applied for 10 MHz LTE bandwidth with 4 CRS ports, only 8 CCEs can be composed on the 3rd OFDM symbol which is usable for the legacy NR PDCCH transmission. And if a NR legacy UE occupies the whole 8 CCEs on the 3rd OFDM symbol, there will be no available resource for NR PDCCH transmission for NR-advanced UEs under the option 1 even if there is no LTE PDCCH transmission on the 2nd OFDM symbol. It means that option 1 introduces limited gain in terms of multiplexing of NR PDCCH transmissions. Therefore, if the network fully exploit the advantage of NR-advanced DSS, it is very clear that option 2 should be supported.
Proposal 1: option 2 should be supported for rel-18 DSS.
3. Conclusion

Based on the discussion in the above section, we propose the following proposals.
Proposal 1: option 2 should be supported for rel-18 DSS.
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