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Introduction
During the last RAN4#100-e meeting, good progress was made on the topic of “CRS interference handling in scenarios with overlapping spectrum for LTE and NR”. It was agreed to send LS [3] to RAN#93e with recommendations on how to continue for phase II. 
The LS were further discussed heavily in RAN#93e, which resulted in an updated objective for phase II [4] as no consensus could be made regarding the need for network assistance signalling.
RAN4 chair have nicely provided a summary for RAN4 from RANP 93e. Following is taken from the summary related to the issue [93e-25-CRSIntfHandling]:
	[93e-25-CRSIntfHandling]
· The email summary RP-212635 is noted
· CRS-IM performance requirements for DSS
[…]
·  conclusion: proposal of section 5.4 of RP-212635 is endorsed (see also RP-212636):
· Add the following phase II objective in Rel-17 WID on "Further enhancement on NR demodulation performance":
· Define NR PDSCH demodulation requirements for neighbouring cell LTE CRS-IM in scenarios with overlapping spectrum for LTE and NR:
· Use LLR weighting as baseline reference receiver.
· Focus on synchronous network scenario.
· 15 kHz SCS for NR is prioritized.
· Other aspects will be further discussed in RAN4 and RAN #94e.
· Note: The 30 kHz SCS scenario will be discussed after RAN #94e meeting.
· RP-212636, i.e., Revised WID: Perf. part: Further enhancement on NR demodulation performance China Telecom, was approved.
NOTE: Other aspects include feasibility of CRS-IC receiver, and necessity of network assistance signaling and UE capability signaling




RANP 93e updated the Phase II wording as follows from the revised WID:


	Phase II: Define NR PDSCH demodulation requirements for neighbouring cell LTE CRS-IM in scenarios with overlapping spectrum for LTE and NR
· Use LLR weighting as baseline reference receiver.
· Focus on synchronous network scenario.
· 15 kHz SCS for NR is prioritized.
· Other aspects will be further discussed in RAN4 and RAN #94e.
Note: The 30 kHz SCS scenario will be discussed after RAN #94e meeting.



For the RAN4#101e meeting the following is on the agenda:
	8.12.2.3	CRS-IM receiver in scenarios with overlapping spectrum for LTE and NR    	[NR_demod_enh2-Perf]
8.12.2.3.1	Receiver assumption	 [NR_demod_enh2-Perf]
8.12.2.3.2	Necessity of Network assistant signaling	 [NR_demod_enh2-Perf]
8.12.2.3.3	Test set-up 		[NR_demod_enh2-Perf]



In this contribution we will express our views on the issue of “Receiver assumption” and open new discussions, if necessary.


[bookmark: _Ref85009229]Receiver assumption for CRS-IM scenarios (Phase II)
In general, the baseline reference receiver to evaluate the NR performance in scenarios with overlapping spectrum for LTE and NR is MMSE-IRC, which is used to define the minimum demodulation performance requirements in NR.
For dealing with the neighboring LTE CRS interference neighboring cell CRS-IM is used together with MMSE-IRC for demodulating the NR PDSCH.
For Phase II NR PDSCH demodulation requirements for neighboring cell LTE-CRS interference mitigation log-likelihood ratio (LLR) weighting is selected by RAN/RAN4 to be used as the baseline reference receiver, where the receiver may estimate the power of neighboring LTE CRS interference and apply the weight to the estimated LLRs for REs/symbols which are occupied with LTE CRS.

Scenario 1: LTE and NR DSS
[image: ]
[bookmark: _Ref84928488]Figure 1: Scenario 1: Typical DSS deployment example showing NR UEs with one or two LTE interferers
Figure 1 illustrates a typical network scenario with overlapping spectrum for LTE and NR with dynamic spectrum sharing.  The NR DSS scenario with neighboring LTE cell deployment is popular in current networks and assumably the most common LTE/NR interference use case.
A reasonable assumption for the DSS scenario is that the serving cell has CRS RM configured, and that the serving and neighbour cells shares the same MBSFN subframe configuration.
The following CRS-IM receiver structure is assumed:
· MMSE-IRC receiver with interference cell LLR weighting as baseline reference receiver
· 15 kHz SCS
· Synchronous network deployment and single FFT processing 
UEs are not restricted to mitigate more than 1 LTE cell’s interference, 2 or more is left up to UE implementation.
UEs with LLR weighting are assumed to meet the NR PDSCH processing procedure time requirement as defined in TS 38.214 clause 5.3.
Furthermore, for scenario 1 the DSS serving cell is assumed to have CRS RM configured with no CRS muting, and the MBSFN subframe configuration and number of CRS ports are assumed to be the same for both the serving and neighbour cells. 
Hence, for the LLR weighting receiver the presence of LTE CRS interference can be extracted from the DSS serving cell RM pattern configuration and the UE receiver can then estimate the power of the neighboring LTE CRS interference in the RE grid and apply the weight to the estimated LLRs for REs/symbols which are occupied by the LTE CRS.

Scenario 2: NR and LTE deployed in neighbouring BSs/areas
For scenario 2 it is understood that no interference CRS information will be available to the NR UE, however at this time it is not fully understood how the UE can effectively obtain the information needed for the LLR weighting, e.g., the presence and location of the LTE CRS in the RE grid.
Therefore, before including scenario 2 in the baseline CRS-IM requirements, it should be discussed how to effectively obtain all necessary information for the LLR weighting.

Scenario 1 with DSS deployment is a typical LTE/NR interference use case in current networks
For Scenario 1, all parameters including CRS positions required for LLR Weighting can be assumed known at the receiver.
Scenario 2 has currently open points on how to effectively obtain all relevant parameters needed for LLR weighting

The CRS-IM baseline requirements should be based on scenario 1
Define performance requirements for scenario 1 (LTE and NR DSS) assuming CRS-IM receiver with all the relevant LLR-weighting parameters known at the receiver.
Finish baseline CRS-IM requirements based on scenario 1 (LTE and NR DSS). Discuss scenario 2 after baseline requirements are finalized.


Conclusion
In this contribution we have provided our views on various open issues with relation to CRS-IM receiver baseline requirements. We propose to use Scenario 1 with LLR Weighting as baseline for CRS-IM requirement definition.

We have made the following observations and proposals:

Receiver assumption for CRS-IM scenarios (Phase II)
1. Scenario 1 with DSS deployment is a typical LTE/NR interference use case in current networks
For Scenario 1, all parameters including CRS positions required for LLR Weighting can be assumed known at the receiver.
Scenario 2 has currently open points on how to effectively obtain all relevant parameters needed for LLR weighting

1. The CRS-IM baseline requirements should be based on scenario 1
Define performance requirements for scenario 1 (LTE and NR DSS) assuming CRS-IM receiver with all the relevant LLR-weighting parameters known at the receiver.
Finish baseline CRS-IM requirements based on scenario 1 (LTE and NR DSS). Discuss scenario 2 after baseline requirements are finalized.
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