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1. Introduction

In RAN4#101-bis-e, test setup for CRS-IM were discussed and the WF was agreed in [1].
In this paper, we give our views on the remained open issues for test setup for NR PDSCH demodulation requirements for neighbouring cell LTE CRS-IM.
2. Discussion

In the last meeting in the WF [1], for scenario 2, it was agreed that new NWA signalling will be introduced for UE not capable of obtaining the LTE channel bandwidth information by PBCH decoding or power detection.
And it is FFS on whether the same test requirements can be applied for UEs obtaining CHBW information by either NWA or PBCH/power detection:
· In the next meeting, discuss whether the test requirement for the following schemes can be the same:

· Scheme #1: CRS-IM with Inter-RAT MO configured and perform PBCH decoding and/or power difference detection
· Scheme #2: CRS-IM with NWA signalling

· Further discuss the following test setup for scenario 2 in the next meeting:

· Option 1: Define one set of test setup with both Inter-RAT MO and the new NMA signalling configured by the network

· Option 2: Define 2 sets of test setup: 1) Only Inter-RAT MO is configured, and; 2) Only the new NWA signalling is configured.

· FFS the applicability of the 2 sets of test setup 
· Option 3: Define one set of test setup: Only the new NWA signalling is configured.

In our understanding, UE that capable of obtaining CHBW information by PBCH decoding and/or power detection, should has rather compatible reliability compare with UE obtaining CHBW information by NWA signalling. Therefore, we propose to use the same test requirements for the 2 schemes.

Furthermore, since we have agreed to define separate capability for UE capable of performing CRS-IM in scenario 2 without new NWA signalling, we think we should have 2 sets of test setup to enable UEs with different CRS-IM capabilities under scenario 2, to have proper test setups respectively.

Proposal 1: The test requirement for the following schemes can be the same:
· Scheme #1: CRS-IM with Inter-RAT MO configured and perform PBCH decoding and/or power difference detection
· Scheme #2: CRS-IM with NWA signalling

Proposal 2: Define 2 sets of test setup: 1) Only Inter-RAT MO is configured, and; 2) Only the new NWA signalling is configured.
In the last meeting, we continue discussed whether to add one set of other INR values together with interference PDSCH loading level:

PDSCH loading level

· Option 1: Add one of the combinations below that achieves about 1dB performance gain over the reference scheme

· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB

· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB

· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB

· Option 2: Only consider 20% PDSCH loading level

· Option 3: Consider 30% interference PDSCH loading for Scenario 1 and 20% interference PDSCH loading for Scenario 2

· Option 4: Also include 80% loading

· Option 5: Further check 30% loading level

· Option 6: Either 30% or 20%

Interference power level

· Option 1: Add one of the combinations below that achieves about 1dB performance gain over the reference scheme

· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB

· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB

· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB

· Option 2: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB 

· Option 3: Only consider INR1 = 10.45 dB and INR2 = 4.6 dB in case of 20% interference PDSCH loading 

· Option 4: 30% PDSCH loading and INR 1 = 9.69 dB, INR 2 = 3.7 dB for Scenario 1 and 20% interference PDSCH loading and INR1 = 10.45 dB and INR2 = 4.6 dB for Scenario 2

We support to add one set of INR values that achieves lower performance gain for CRS-IM, to verify that that UE with CRS-IM can still show performance gain under smaller INR values, to ensure that UE turn on CRS-IM in different INR conditions, and to ensure this CRS-IM feature can benefit more UEs in different locations of the cell. 
As a result, to ensure that UE will turn on CRS-IM in different INR conditions, we propose to add one set of INRs and loading levels for the CRS-IM testing. And select one of the above combinations that achieves about 1dB performance gain over the reference scheme.
Proposal 3: Add one set of INRs and loading levels for the CRS-IM testing to ensure that UE will turn on CRS-IM in different INR conditions. Select one of the combinations that achieves about 1dB performance gain over the reference scheme:

· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB

· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB

· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB

LTE CRS Port Number

Status in the WF [1]:
· Option 1: Only cover 4 CRS ports

· Option 2: Cover 2 and 4 for CRS ports

· Option 2A: Consider 2 CRS ports for Scenario 1 and 4 CRS ports for Scenario 2

· Option 2B: Use different CRS port number in the tests with different INR levels

· Option 3: Only cover 2 CRS ports

We support to cover 2 and 4 CRS ports since they are both popular LTE CRS configuration in the real NW and 2 CRS ports is the scenario in our deployment. Same time, we are also fine to cover different CRS port number for different test cases such as different scenario or different INR levels based on the simulation results, to try to control the total test case number. 
Proposal 4: Cover 2 and 4 CRS ports for the neighbour cell LTE. Cover different CRS port number for different test cases such as different scenario or different INR levels based on the simulation results.
3. Conclusions
In this paper, following proposals and observations are given for NR PDSCH demodulation requirements for neighbouring cell LTE CRS-IM.
Proposal 1: The test requirement for the following schemes can be the same:
· Scheme #1: CRS-IM with Inter-RAT MO configured and perform PBCH decoding and/or power difference detection
· Scheme #2: CRS-IM with NWA signalling

Proposal 2: Define 2 sets of test setup: 1) Only Inter-RAT MO is configured, and; 2) Only the new NWA signalling is configured.
Proposal 3: Add one set of INRs and loading levels for the CRS-IM testing to ensure that UE will turn on CRS-IM in different INR conditions. Select one of the combinations that achieves about 1dB performance gain over the reference scheme:

· Loading 30 %, INR 1 = 9.69 dB, INR 2 = 3.7 dB

· Loading 40 %, INR 1 = 8.79 dB, INR 2 = 2.7 dB

· Loading 50 %, INR 1 = 8.36 dB, INR 2 = 1.7 dB

Proposal 4: Cover 2 and 4 CRS ports for the neighbour cell LTE. Cover different CRS port number for different test cases such as different scenario or different INR levels based on the simulation results.
4. References
[1]  R4-2203131, WF on CRS interference handling in scenarios with overlapping spectrum for LTE and NR, China Telecom, RAN4 #101-bis-e, Jan 2022.
