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1. Introduction

This TP provides the summary of link level evaluation results and conclusion for CRS-IM.

2. Reference

[1]
RP-211135, Revised WID on Further enhancement on NR demodulation performance, China Telecom, RAN #92e, June 2021.

---------------------------------------------  Start of text proposal ---------------------------------------------  
5.3.3
Summary of link level evaluation

According to the PDSCH link-level simulation results for 15 kHz SCS and synchronous network in clause 5.3.2, the performance gain of CRS-RM and CRS-IM schemes over the reference scheme without interference cell CRS handling can be summarized as follows:
•
In Scenario 1 with LTE and NR DSS:

-
For Rel-16 CRS-RM for 1 interference cell always with the strongest interference (Scheme #1), the gain over the reference scheme is
: 
o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 2Rx and QPSK MCS4.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 4Rx and QPSK MCS4.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 2Rx and 16QAM MCS13.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 4Rx and 16QAM MCS13.

-
For Rel-16 CRS-RM for 1 interference cell not always with the strongest interference (Scheme #2), the gain over the reference scheme is:

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 2Rx and QPSK MCS4.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 4Rx and QPSK MCS4.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 2Rx and 16QAM MCS13.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 4Rx and 16QAM MCS13.

-
For Rel-15 RB symbol level CRS-RM for 2 interference cells (Scheme #3), the gain over the reference scheme is:

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 2Rx and QPSK MCS4.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 4Rx and QPSK MCS4.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 2Rx and 16QAM MCS13.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 4Rx and 16QAM MCS13.

-
For CRS-IM using CRS-IC (Scheme #4 and #5), the gain over the reference scheme is:

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 2Rx and QPSK MCS4.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 4Rx and QPSK MCS4.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 2Rx and 16QAM MCS13.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 4Rx and 16QAM MCS13.

o
There is negligible performance difference between scheme #4 with assistance signalling and scheme #5 without assistance signalling.

-
For CRS-IM using LLR weighting (Scheme #6 and #7), the gain over the reference scheme is:

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 2Rx and QPSK MCS4.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 4Rx and QPSK MCS4.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 2Rx and 16QAM MCS13.

o
x.x ~ y.y dB gain or zz % throughput improvement for 4Tx 4Rx and 16QAM MCS13.

o
There is negligible performance difference between scheme #6 with assistance signalling and scheme #7 without assistance signalling.

•
In Scenario 2 with NR and LTE deployed in neighbouring BSs/areas:

-
<< To be added >>
Moreover, with CRS-RM configured for 1 or 2 neighbouring interference cell(s), there is significant negative impact on CRS based CQI/PMI/RI and RSSI/RSRQ reporting in the neighbouring LTE cells due to the mismatch of the SNR observed at CRS RE and PDSCH RE, which leads to severe negative impact to LTE operation. More specifically,
•
For LTE CQI measured based on CRS, i.e., for LTE TM 1-8 and certain configuration of TM9, the difference between CQI SINR and PDSCH SINR is as high as 5.86 dB and 11.75 dB for one interference cell CRS-RM and two interference cell CRS-RM respectively. Obvious impact on LTE RI and PMI reporting due to interference cell CRS-RM can also be expected.

•
For RSSI and RSRQ measurement, the received power measured in the OFDM symbols containing CRS is obviously lower than that in the OFDM symbols not containing CRS.
6
Conclusions


< Editor’s Note: the conclusion on Inter-user interference suppression for MU-MIMO will be added later. >
This technical report has documented the RAN4 evaluation on techniques to cope with CRS interference in scenarios with overlapping spectrum for LTE and NR. The major work includes the determination of typical network scenarios, interference models and interference profiles, definition of reference receiver structures, and link-level performance evaluations.
Two typical network scenarios, including scenario 1 with LTE/NR DSS and scenario 2 with NR/LTE deployed in neighbouring BSs/areas, are covered. 15 kHz SCS and synchronous network are assumed in the evaluation, and 30 kHz SCS and asynchronous network will be evaluated and specified (if feasible and useful) after RAN #93e.
The interference modelling methodology and interference profiles from LTE CRS-IM receiver in homogenous deployments are reused. INR-i (signal level of the i-th dominant interference over Noc) is used as the interference power measure, and two dominant interferers are explicitly modelled in the simulation.

The MMSE-IRC receiver is used to suppress the inter-cell interference for the reference scheme without interference cell CRS handling and the CRS-RM schemes. Three different CRS-RM schemes, including CRS-RM for 1 interference cell always with the strongest interference, CRS-RM for 1 interference cell not always with the strongest interference, and CRS-RM for 2 strongest interference cells, are evaluated.
For CRS-IM schemes, interference cell CRS-IM is used together with MMSE-IRC receiver, and CRS-IC and LLR weighting are considered as two different implementations of CRS-IM.

PDSCH link-level simulations are performed to evaluate the performance gain of CRS-RM and CRS-IM schemes over the reference scheme without interference cell CRS handling. 8 simulation cases with different network scenarios, Rx antenna numbers and MCS levels are included, and 7 CRS interference handling schemes in addition to the reference scheme are evaluated for each simulation case. The simulation results for 15 kHz SCS and synchronous network can be summarized as follows:
•
<< To be added >>

Moreover, with CRS-RM configured for 1 or 2 neighbouring interference cell(s), there is significant negative impact on CRS based CQI/PMI/RI and RSSI/RSRQ reporting in the neighbouring LTE cells due to the mismatch of the SNR observed at CRS RE and PDSCH RE, which leads to severe negative impact to LTE operation. 
Based on these evaluations, it is recommended to define NR PDSCH demodulation requirements for neighbouring cell LTE CRS-IM in scenarios with overlapping spectrum for LTE and NR in Rel-17.
---------------------------------------------  End of text proposal ---------------------------------------------  
�TBD whether the 4 sub-bullets below can be merged into 2 or 1.





