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1. Introduction 
In RAN4#103-e CRS interference mitigation in NR was discussed and way forward [1] and simulation assumptions [2] and [3] were agreed. In this contribution we present our views on open issues and simulation results for CRS-IM requirements. 
2. Discussion
Requirements in Scenario 2 
In RAN4#103-e it as agreed to introduce requirements in scenario 2 for UE supporting Capability 2.
	· Whether to introduce the test with only inter-RAT MO configured

·   Introduce the test case with only inter-RAT MO configured 

· Whether the same CRS-IM test requirements can be applied in the two sets of test setup in scenario 2

·   RAN4 target to specify single set of requirements for two sets with NWA and only inter-RAT MO configured pending on the performance with power detection method. 
· Extra time for CHBW information detection in the test with only inter-RAT MO configured

·   Schedule NR PDSCH and measure the throughput after a certain time period

·   Use following for time period configuration before PDSCH scheduling and inter-RAT MO configuration 

· Use Measurement gap 0 (MGL=6ms, MGRP=40ms) in Table 9.1.2-1 of TS 38.133 and configure the measurement gap overlap with LTE PBCH
· Whether the inter-RAT MO is only configured at the beginning of the test or throughout the test
·  Inter-RAT MO is configured at the beginning of the test, and applied throughout the test. The measurement gap exists throughout the test, and PDSCH is not scheduled in DL slots within the measurements gap. 



The initial time period at the beginning of the test is FFS:
· For time period length before PDSCH scheduling
· Option 1: 
· The time period length before PDSCH scheduling is set to 4.34s including two periods:
· Period 1: TIdentify, E-UTRAN FDD for FDD and TIdentify, E-UTRAN TDD for TDD defined in clause 9.4.2.2 of TS 38.133. 
· Period 2: PBCH decoding time which is set to 500ms.
· Where
·  TIdentify, E-UTRAN FDD
· No DRX is assumed
· TIdentify, E-UTRAN FDD= TBasicIdentify(480ms)*480/TInter1(60ms)*CSSFinterRAT (1)=3840ms
· Where
· TIdentify, E-UTRAN TDD
· No DRX is used
· Configuration 0 in Table 9.4.3.2-1 of TS 38.133 
· TIdentify, E-UTRAN TDD= TBasicIdentify(480ms)*480/TInter1(60ms)*CSSFinterRAT (1)=3840ms
· Other options are not precluded
The time period for LTE parameter acquisition is for cell identification and PBCH decoding. The cell identification time is based on the inter-RAT measurement requirements. The PBCH decoding time is based on simulation results from one company in the previous meeting. We evaluated the performance of LTE PBCH decoding in interference. Since no NR PDSCH transmission is enabled, each LTE cell sees interference from the other LTE cell. Assuming the same SNR settings as during the PDSCH demod test part, we evaluate the PBCH decoding error on the weaker LTE cell (LTE cell2).
 
	
	SNR
	SINR

	LTE cell1
	10.45
	4.56

	LTE cell2
	4.6
	-6.23



In [2] we agreed on 2TX for FDD in DSS scenario and 4TX for all other scenarios. Hence, we evaluate the performance with 2Tx and 4Tx, with 2RX. The performance results are capturd below for the PBCH error rate with no combining and the number of samples for 99.99% successful detection. 
Table 1: LTE PBCH Decoding Performance
	LTE PBCH decoding on cell 2
	SNR/SINR
	Pm-bch (no combining)
	Num samples for 0.01% err

	FDD
	2T2R
	3.6/-7.23
	0.308
	8

	
	
	4.6/-6.23
	0.186
	6

	
	
	5.6/-5.23
	0.1128
	5

	
	4T2R
	3.6/-7.23
	0.3072
	8

	
	
	4.6/-6.23
	0.1592
	6

	
	
	5.6/-5.23
	0.0684
	4

	TDD
	2T2R
	3.6/-7.23
	0.3036
	8

	
	
	4.6/-6.23
	0.1972
	6

	
	
	5.6/-5.23
	0.1144
	5

	
	4T2R
	3.6/-7.23
	0.298
	8

	
	
	4.6/-6.23
	0.1496
	5

	
	
	5.6/-5.23
	0.064
	4



Based on the results in the table above, we see that for the weaker LTE cell, 6 samples are needed with 2x2 and 5 samples are need with 2x4.  
Observation #1: For the weaker LTE cell, in the presence of interference from other LTE cell, for 99.99% successful decoding 6 samples are needed for 2x2 and 5 samples are needed for 4x2. 
Considering implementation margin, we think 8 coherence times are necessary for successful PBCH decoding on both LTE cells. Hence, we propose to set period 2 to at least 800ms, resulting in initial period for LTE parameter acquisition to 4.64 s.
Proposal #1: Set period 2 for PBCH decoding as at least 800ms.
Proposal #2: Set initial period for LTE parameter acquisition as at least 4.64 s. 
3. Simulation Results

Results with 15KHz SCS
For the simulation assumptions agreed in RAN4 for CRS-IM with 15KHz SCS in [2] we provide simulation results for Scenario 1 and Scenario 2.
Table 2: Results for CRS-IM with 15KHz SCS
	Sceanrio
	Duplex Mode
	Ant Config
	Alignment results
	Impairment results

	DSS Scenario (15KHz SCS)
	FDD
	 2x2
	9.6
	11.6

	
	
	 2x4
	5.4
	7.4

	
	TDD
	 4x2
	9.5
	11.5

	
	
	 4x4
	4.8
	6.8

	Non-DSS Scenario (15KHz SCS)
	FDD
	 4x2
	8.5
	10.5

	
	
	 4x4
	4.6
	6.6

	
	TDD
	 4x2
	8.8
	10.8

	
	
	 4x4
	4.6
	6.6





Results with 30KHz SCS
For the simulation assumptions agreed in RAN4 for CRS-IM with 30KHz SCS in [3] we provide simulation results for Scenario 2.

Table 3: Results for CRS-IM with 30KHz SCS
	Sceanrio
	Duplex Mode
	Ant Config
	Alignment results
	Impairment results

	Non-DSS Scenario (30KHz SCS)
	TDD
	 4x2
	9.1
	11.1

	
	
	 4x4
	5.1
	7.1





3. Conclusion
In this paper, we provide our simulation results and views on open issues for CRS-IM requirements. Our observations and proposals are captured below:
Observation #1: For the weaker LTE cell, in the presence of interference from other LTE cell, for 99.99% successful decoding 6 samples are needed for 2x2 and 5 samples are needed for 4x2. 
Proposal #1: Set period 2 for PBCH decoding as at least 800ms.
Proposal #2: Set initial period for LTE parameter acquisition as at least 4.64 s. 
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