[bookmark: _Toc193024528][bookmark: _GoBack]3GPP TSG-RAN WG4 Meeting #99-e	R4-2110571
Electronic Meeting,  May. 19th – 27th, 2021

Title: 	Discussion on Intel-cell CRS-IM
Source: 	Huawei, HiSilicon
Agenda item:	9.11.2.3
Document for:	Discussion
Background
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN #91-e meeting, the work item on Rel-17 UE and BS demodulation performance enhancement was approved and it was updated with small modification in [1]. For the UE demodulation part, the objectives are as follows:
UE demodulation and CSI reporting requirements:
· Evaluate techniques to cope with CRS interference in scenarios with overlapping spectrum for LTE and NR
· Candidate reference receiver to enable neighbouring cell CRS-IM
· The performance benefit of neighboring cell LTE CRS-IM over the existing rate matching solutions specified in Rel-15 and Rel-16 shall be evaluated.
· Feasibility of the considered solution regarding NR PDSCH processing timeline need to be checked. 
· Priority will be given to solutions not having RAN1 specification impact.
· Synchronous network scenario is prioritized. As second priority, RAN4 could evaluate the feasibility and usefulness of the asynchronous network scenario and specify if feasible and useful.
· 15 kHz SCS for NR is prioritized. RAN4 should evaluate the feasibility and usefulness of 30 kHz SCS for scenarios with LTE and NR deployed in neighboring BSs/areas and specify if feasible and useful.
Note: The work can be started from May 2021 meeting.










In this paper, some parameters for CRS-IM are discussed and proposed.
Discussion 
As companies agreed in the WID that the performance benefit of inter-cell LTE CRS-IM over the existing rate matching solution should be evaluated, the evaluation results are provided in this paper. Meanwhile, as the link level simulation assumptions will be discussed in RAN4 #99 e-meeting according to the work plan, so the parameters for both of NR cell and LTE cell are proposed here.
Parameters:
In NR, the minimum requirements for LTE-NR coexistence with solution of rate-matching has been defined. We propose to reuse the parameters as much as possible.
SCS and bandwidth:
As agreed in the RAN #91-e meeting, 15 kHz is prioritized. By considering this is the NR-LTE coexistence scenario, we propose to only define requirements with 15 kHz and 10 MHz for both of NR and LTE cells.
Proposal 1: We propose to define the requirements for 10 MHz/15 kHz for FDD and TDD.

Propagation condition:
In this WID, the CRS-IM is defined for the inter-cell interference. So, the cell-edge users will be mainly considered. Thus, a propagation condition with low time delay and non-frequency selective channel could be defined to achieve a better performance improvement. Thus, we propose to define TDLA30-10 as the propagation condition.
Proposal 2: We propose to use TDLA30-10 as the propagation condition.

Other parameters for NR cell:
Proposal 3: For NR serving cell, we propose the parameters in table below:
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD/TDD

	Active DL BWP index
	
	1

	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

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Frequency allocation
	
	Full bandwidth

	PMI precoding model
	
	Random

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Other parameters for LTE cell:
For LTE interference cell, we propose the parameters in table below:
Proposal 4: We propose the following parameters for LTE cell:
	Parameter
	Value

	Number of interfering cell
	1 interfering cell

	Signal level for interfering cells CRS (interference over Noc)
	5dB, 10dB, 15dB, 20dB

	Network synchronization 
	All cells are synchronous

	CRS configuration
	4 CRS ports per cell with planning

	HARQ
	8 HARQ processes and max 4 transmissions

	Resource allocation
	Full bandwidth

	PMI
	 Random PMI 



Simulation results:
To evaluate the benefit of CRS-IM over rate-matching solution, the performance of CRS-IM is simulated with proposed parameters and the performance of rate-matching is simulated with Rel-16 exiting parameters.
a) Rank 1:
For rank 1, INR values of 5dB and 15dB are used, the results are shown in figure below:

[image: ]    [image: ]
With the help of CRS-IM, the demodulation performance at 70% maximum throughput is improved about 2dB for INR value of 5dB and 2.8dB for INR value of 15dB.
b) Rank 2:
For rank 2, INR values of 10dB and 20dB are used, the results are shown in figure below:
[image: ]     [image: ]
Comparing the SNR values at 70% maximum throughput, the gain is about1.8dB for INR value of 10dB and 2dB for INR value of 20dB.
The CRS-IM improves the demodulation performance compared with rate matching solution.
Conclusion 
In this paper, we have the following proposals:
Proposal 1: We propose to define the requirements for 10 MHz/15 kHz for FDD and TDD.
Proposal 2: We propose to use TDLA30-10 as the propagation condition.
Proposal 3: For NR serving cell, we propose the parameters in table below:
	Parameter
	Unit
	Value

	Duplex mode
	
	FDD/TDD

	Active DL BWP index
	
	1

	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

	
	Number of additional DMRS
	
	1

	
	Maximum number of OFDM symbols for DL front loaded DMRS
	
	1

	Frequency allocation
	
	Full bandwidth

	PMI precoding model
	
	Random

	Number of HARQ Processes
	
	4

	The number of slots between PDSCH and corresponding HARQ-ACK information
	
	2



Proposal 4: We propose the following parameters for LTE cell:
	Parameter
	Value

	Number of interfering cell
	1 interfering cell

	Signal level for interfering cells CRS (interference over Noc)
	5dB, 10dB, 15dB, 20dB

	Network synchronization 
	All cells are synchronous

	CRS configuration
	4 CRS ports per cell with planning

	HARQ
	8 HARQ processes and max 4 transmissions

	Resource allocation
	Full bandwidth

	PMI
	 Random PMI 
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