Page 4
Draft prETS 300 ???: Month YYYY
[bookmark: _Hlk43883961]3GPP TSG-RAN WG4 Meeting #101-bis-e                              R4-2201419	                                                               
Electronic meeting, 17th – 25th January, 2022

Source:	Ericsson
Title:	Discussion on the remaining issues of test setup for CRS-IM
Agenda item:	6.12.2.3.3 
Document for:	discussion
1	Introduction
During the last RAN #94-e meeting, the WID has been updated to as follows:  
	Phase II: Define NR PDSCH demodulation requirements for neighboring cell LTE CRS-IM in scenarios with overlapping spectrum for LTE and NR
0. Use LLR weighting as baseline reference receiver.
0. Focus on synchronous network scenario.
0. 15 kHz SCS for NR is prioritized. Evaluate the feasibility of supporting 30 kHz scenario and specify performance requirements if needed.
· Note: Any cross WG impact shall be concluded before March 2022.
0. Network assistant signaling will be further discussed in RAN4
· Note: The RAN2 work on “network assistant signaling part” can be triggered by RAN4 LS if needed pending on RAN4 discussion. 



Therefore, in this contribution, we are going to share our views on remaining issues of test setup for CRS-IM. 
2	Discussion
In this section, we would like to share proposed test set-up for phase II defining requirements.
Interference power level
There is a remaining issue on whether to introduce other INR value in phase II:
	Interference power level
· INR1 = 10.45 dB and INR2 = 4.6 dB will be used as the INR for defining requirements.
· FFS other INR value can be included.
· Option 1 for the other INR value: Add one set of INRs with smaller INR values where reasonable CRS-IM gain over the reference scheme can still be shown, for example, select INR values that achieve ~1dB CRS-IM gain over the reference scheme. 
· Proponents for option 1 are encouraged to provide exact numbers on the additional interference INR/loading level.



We doubt the necessity of adding smaller INR values. One reason is that smaller INR value have not been widely evaluated by companies in phase I. 
We agree that under this simulation assumption, the UE will always turn on the CRS-IM. But in reality, it is reasonable to doubt that the UE will do it this way. Perhaps the UE will only turn on the CRS-IM when the INR value goes high(of course that when to turn on the CRS-IM depends on UE implementation). 
Besides, how much is the benefit for doing CRS-IM over the condition of smaller INR? How much is the trade-off between having benefit and the UE complexity of doing IM over the condition of smaller INR? If INR value is rather small, then maybe it is not needed to turn on CRS-IM. In this case, we propose to simply reuse the agreed INR value from phase I and do not include other INR values in phase II. 
Proposal 1: Reuse the INR value from phase I and do not include other INR values in phase II
PDSCH loading level for interfering cell
During the phase I study, companies have investigated several different configurations for PDSCH loading level for interfering cell (one dominant cell):
	· PDSCH loading level on interference cell
· 20% loading level with full PRB allocation will be used for defining requirements.
· FFS other interference loading level can be included.



It should be noted that LLR weighting is only valid for transmissions without data. In this case, we expect that higher loading will result in limited performance gain. 
In this case, we propose to select 20% PDSCH loading level as we have evaluated in phase I. 
Proposal 2: Not to consider other interference loading level
LTE CRS port number
In last meeting, there are three options on choosing the number of LTE CRS port:
	Further discuss the LTE CRS port number
· Option 1: Only cover 4 CRS ports 
· Option 2: Cover 2 and 4 CRS ports
· Option 3: Only cover 2 CRS ports



We propose to reuse phase I evaluation assumption to only cover 4 LTE CRS port.
Proposal 3: Only cover 4 LTE CRS ports for defining requirements 
5	Summary
In this contribution, we share our views on the remaining issues of test set-up for phase II defining requirements. Detailed simulation assumption is provided in the Annex. 
Here we summarize our proposals as follows:
Proposal 1: Reuse the INR value from phase I and do not include other INR values in phase II
Proposal 2: Not to consider other interference loading level
Proposal 3: Only cover 4 LTE CRS ports for defining requirements
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Simulation assumption for information
Table 1 NR Cell Parameters
	Parameters
	Serving cell FDD

	Network scenario
	Sync

	Number of carriers
	single carrier 

	Carrier frequency
	2 GHz

	PDSCH allocation in frequency domain
	Full PRB

	Physical cell ID
	0

	Active DL BWP index
	1

	Channel bandwidth

	10MHz 

	TDD configuration
	N/A

	SCS
	15kHz

	PDCCH allocation 
	Scenario 1: symbols #2
Scenario 2: symbols #0 and #1 

	SSB position in burst
	SSB index #0

	SSB periodicity
	20ms

	TRS configuration
	k0=0 for CSI-RS resource 1,2,3,4
l0 = 6 for CSI-RS resource 1 and 3
l0 = 10 for CSI-RS resource 2 and 4
Density 3, 1 port
Periodicity 20 slots
Offset: 10 for CSI-RS resource 1 and 2
11 for CSI-RS resource 3 and 4

	CSI-RS configuration
	Not necessary of PDSCH Demod

	PRB bundling size for target PDSCH
	2

	Antenna configuration
	4x2
4x4

	Rank
	1

	Overhead for TBS determination
	0

	PDSCH DMRS ports
	port 0 ~3 

	Maximum number of OFDM symbols for DL front loaded DMRS
	1 

	Number of additional DMRS
	1

	MCS
	QPSK, MCS 4 and 16QAM, MCS 13

	Precoding granularity

	2

	PRB bundling size
	2

	PDSCH precoder
	Single Panel Type I, Random precoder selection updated per slot,
with equal probability of each applicable i1, i2 combination


	Antenna Correlation
	ULA Low

	Propagation condition
	TDLA30-10

	Time Offset relative to serving cell
	0 us

	Traffic model
	Full buffer

	Number of HARQ Processes
	4

	Maximum HARQ transmission
	4




Table 2. NR PDSCH Parameters
	PDSCH configuration
	Mapping type
	Type A

	
	k0
	0

	
	Starting symbol (S) 
	2

	
	Length (L)
	12

	
	PDSCH aggregation factor
	1

	
	PRB bundling type
	Static

	
	PRB bundling size
	2 

	
	Resource allocation type
	Type 0

	
	RBG size
	Config2

	
	VRB-to-PRB mapping type
	Non-interleaved

	
	VRB-to-PRB mapping interleaver bundle size
	N/A

	PDSCH DMRS configuration
	DMRS Type
	Type 1

	
	Position of the first DM-RS for downlink
	3

	
	Number of additional DMRS
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	1



Table 3. LTE Interf. cell parameters
	
	Cell 0(DSS) 
	LTE Interf. cell 1
	LTE Interf. cell 2

	carrier centre subcarrier
	Same as NR carrier centre subcarrier

	BW(MHz)
	10

	Resource allocation
	Random full band (50PRB) on/off model, proportional to the average resource utilization in the interfering cells;
ON/OFF pattern depends on the Possion distribution[footnoteRef:2] [2:  TR 36.863 Table 7.2-1] 


	Non-full buffer interference Model[footnoteRef:3] [3:  TR 36.863 Table 7.2-1] 

	Interfering PDSCH transmissions in interfering cells are randomly & independently active over the full band with an activity in time domain equal on average to the targeted resource utilization

	Average resource utilization
	20%

	CP Type
	Normal

	Time offset(us)
	0
	3
	​-1

	Frequency offset(HZ)
	0
	300
	-100

	PDSCH MCS
	Random 16QAM

	Precoding
	TM4 Random PMI

	Rank
	Randomly changing rank per allocated subband from subframe to subframe: 80% rank-1, 20% rank-2

	Number of antenna ports
	4
	4
	4

	v-shift
	0
	1
	2

	INR(dB)
	/
	10.45
	4.6

	Antenna Correlation
	ULA Low

	Note 1:	No MBSFN is configured on LTE carrier
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