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1. Introduction 
In Rel-18 a new WI for Enhancement of NR Dynamic spectrum sharing was approved in RAN#94e. The revised WID [1] was approved in RAN#96. In this contribution we present our views on the scope for UE demodulation requirements for DSS enhancements. 

2. Discussion
The objective for R18 DSS WI from [1]:
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The enhancements introduced in RAN1 for eDSS are:
1. NR-PDCCH transmission overlapping with LTE-CRS
2. Support of two overlapping CRS rate matching patterns
Until Rel-17, in dynamic spectrum sharing NR PDCCH was transmitted on symbols without LTE-CRS. In Rel-18 the enhancement is to allow NR PDCCH transmission and monitoring on symbols overlapping with LTE-CRS. There is no change to NR PDCCH or DMRS mapping, but the REs overlapping with LTE RS are punctured.
RAN1 has introduced different UE capabilities for UE supporting NR PDCCH monitoring with overlapping LTE CRS:
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For component 2 - 
Reception of a NR PDCCH candidate in REs that overlap with LTE CRS: 
a) when at least one symbol of the NR PDCCH candidate is not overlapped with LTE CRS
b) when some or all of symbols of NR PDCCH candidate overlap with LTE CRS
(a) is UE capability to perform NR PDCCH channel estimation only on symbols not overlapped with LTE CRS
(b) is legacy UE channel estimation
With legacy channel estimation, there would be performance degradation with using the punctured DMRS REs. Also, RAN1 agreement is to introduce candidate option (b) only if RAN4 doesn’t define requirements for this case. We don’t see a necessity to introduce performance requirements for the case when legacy channel estimation is assumed, and LTE CRS overlaps on one or more symbols of NR PDCCH.  
Observation #1:  With legacy channel estimation there would be performance degradation with using the punctured DMRS REs.
Observation #2:  RAN1 has agreed to introduce candidate option (b) only if RAN4 doesn’t define requirements with legacy channel estimation.

Proposal #1:  Do not introduce PDCCH performance requirement with legacy channel estimation with one or more symbols of NR PDCCH overlapping with LTE CRS.

With NR PDCCH with overlapping LTE CRS, UE could use only clean symbols for channel estimation. RAN4 should further evaluate the performance of NR PDCCH with overlapping LTE CRS with channel estimation on clean symbols. The proposed configuration is with NR PDCCH overlapping with LTE-CRS on only 1 symbol of NR-PDCCH i.e., 2nd symbol of the slot, and NR PDCCH is transmitted on 2 symbols – the 2nd and 3rd symbol on the slot. 

Proposal #2:  Further evaluate NR PDCCH performance for eDSS for NR PDCCH overlapping with LTE CRS, with PDCCH channel estimation on non-overlapped symbol.

Proposal #3:  Use configuration with LTE CRS on only 1 symbol - the 2nd symbol of the slot. NR PDCCH is transmitted on 2 symbols – the 2nd and 3rd symbol of the slot.
RAN1 also introduced support of two LTE-CRS overlapping rate matching patterns for UE without being configured for and/or supporting multi-TRP reception. With this multiple CRS rate matching patterns can be configured to rate match NR PDSCH, and the same can be used for overlapping LTE-CRS and NR PDCCH to puncture NR PDCCH on overlapping REs. It is not critical to verify UE performance with additional rate matching patterns. Hence, we propose not to introduce requirements with two overlapping CRS rate matching patterns. 
Observation #3:  It is not critical to verify UE performance with additional rate matching patterns.

Proposal #4:  Do not introduce PDSCH or PDCCH demodulation requirements with overlapping rate matching patterns configured. 


3. Conclusion
In this paper, we provide our views on the scope for UE demodulation requirements for DSS enhancements. Our observations and proposals are captured below:
Observation #1:  With legacy channel estimation there would be performance degradation with using the punctured DMRS REs.
Observation #2:  RAN1 has agreed to introduce candidate option (b) only if RAN4 doesn’t define requirements with legacy channel estimation.
Proposal #1:  Do not introduce PDCCH performance requirement with legacy channel estimation with one or more symbols of NR PDCCH overlapping with LTE CRS.
Proposal #2:   Further evaluate NR PDCCH performance for eDSS for NR PDCCH overlapping with LTE CRS, with PDCCH channel estimation on non-overlapped symbol.

Proposal #3:  Use configuration with LTE CRS on only 1 symbol - the 2nd symbol of the slot. NR PDCCH is transmitted on 2 symbols – the 2nd and 3rd symbol of the slot.

Observation #3:  It is not critical to verify UE performance with additional rate matching patterns.
Proposal #4:  Do not introduce PDSCH or PDCCH demodulation requirements with overlapping rate matching patterns configured. 
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4.1 Objective of Sl or Core part WI or Testing part WI

The following objectives shall be included for improvement of NR spectrum efficiency for LTE-NR co-existence
(RAN1):

e Study and if needed specify NR PDCCH reception in symbols with LTE CRS REs. [RAN1]

o Investigate enabling LTE CRS to puncture NR PDCCH, including the impact to NR PDCCH DMRS
if there is the performance gain from the additional PDCCH resources.

e Allow a UE to support, and be configured with, two overlapping CRS rate matching patterns regardless of
support or configuration of multi-TRP [RAN1, RAN2]

4.2 Objective of Performance part WI
NOTE: Leave empty if the WI proposal does not contain a RAN performance part.
Specify, if any, necessary UE performance requirements for above core objectives:

e  Specify necessary UE demodulation performance requirements (RAN4)
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