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1. Introduction
In RAN #89e meeting, the new WI on Further enhancement on NR demodulation performance was approved, and the latest revised WID was approved in [1] at RAN #92e. 
This contribution presents a updated work plan aiming to find an appropriate contributing timeline for each work task, and provides the TP work split as well as the simulation results collection work split. The CR work split will be added in the future meetings.
2. Work item objectives
The following objectives are copied from the WID in [1]:
UE demodulation and CSI reporting requirements:
· MMSE-IRC receiver for suppressing inter-cell interference
· Type of requirements:
· Define PDSCH demodulation requirements
· Further decide whether to introduce the corresponding CQI reporting requirements during the WI
· SCS and slot duration
· Scenario 1: Slot-based transmission and aligned SCS among cells (first priority)

· Scenario 2: Non-slot-based transmission and aligned SCS among cells (second priority)

· Further discuss the assumptions for requirements definition

· Note: Requirements for scenario 1 will first be stabilized before commencing scenario 2.

· Reference receiver: 
· MMSE-IRC with DMRS based interference covariance estimation
· Note: use the DRMS for target UE’s PDSCH.
· Target frequency: FR1
· Rx antenna number: 2Rx and 4Rx 
· Interference profile

· Reuse LTE interference profiles as a starting point

· Other interference profiles are not precluded
· MMSE-IRC receiver for suppressing intra-cell inter-user interference
· Phase I: Evaluate the performance under practical MU-MIMO interference profile for the candidate reference receiver.
· Identify practical MU-MIMO interference modelling methodology 
· Reference receiver: MMSE-IRC receiver. Use the DMRS-based  interference covariance estimation method as a starting point

· Prioritize slot-based transmission scenario
· Phase II: Define the requirements if needed based on the outcome of phase I
· Target frequency: FR1
· Rx antenna number: 2Rx and 4Rx for FR1

· Evaluate techniques to cope with CRS interference in scenarios with overlapping spectrum for LTE and NR

· Candidate reference receiver to enable neighboring 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.
· Decide if it is feasible that the UE requirements are release independent from Rel-15.

BS demodulation requirements:
· PUSCH demodulation requirements for FR1 256QAM

· Note 1: low mobility is considered for requirements definition

· Note 2: Realistic phase noise modelling is left up to the contributing entities
3. Work Plan
With the target completion date of September 2022 at RAN #97, we have proposed the following work plan. Note that the work plan will be updated if needed with the update on RAN4 meeting plan.
Table 1
Work plan for further enhancement on NR demodulation performance WI
	
	UE demodulation and CSI
	BS demodulation

	
	Inter-cell IRC
	Intra-cell inter-user IRC
	LTE CRS-IM (Note 3)
	FR1 PUSCH 256QAM

	
	PDSCH demod
	CQI reporting
	
	
	

	RAN4 #98bis
(Apr 2021)
	Scenario 1 (Note 1):

· Discussion on link simulation assumptions
	Discussion on the necessity for scenario 1
	Phase I:

· Discussion on scenario, MU-MIMO interference modeling methodology, and other link simulation assumptions
	
	· Discussion on link simulation assumptions

	RAN4 #99
(May 2021)
	Scenario 1:

· Agreement on baseline assumptions
	Conclusion on the necessity of defining CQI requirements for scenario 1
For scenario 1 if the necessity is justified:

· Initial link simulation assumptions agreed
	Phase I:

· Agreement on baseline assumptions
	· Discussion and initial agreement on link level simulation assumptions

	· Agreement on baseline assumptions

	RAN4 #100
(Aug 2021)
	Scenario 1:

· Update of link simulation assumptions if needed

· Collection of initial ideal simulation results
	For scenario 1 if the necessity is justified:

· Link simulation assumptions agreed
	Phase I:

· Update of link simulation assumptions if needed

· Collection of simulation results

· Tentative conclusion on Phase I.
	· Agreement on baseline assumptions 

· Discussion on the possible impact to other WGs, if necessary.

· Collection of simulation results if any
	· Update of link simulation assumptions if needed

· Collection of initial ideal simulation results

	RAN4 #101
(Nov 2021)
	Scenario 1:

· Update link simulation assumptions if needed

· Collection of ideal simulation results
	For scenario 1 if the necessity is justified:

· Update link simulation assumptions if needed

· Collection of ideal simulation results
	Phase I:

· Collection of updated simulation results if any

· Conclusion on Phase I.

Phase II:

· Initial discussion on the parameters for defining requirements
	To be added
	· Update link simulation assumptions if needed

· Collection of ideal and impairment simulation results
· Draft CRs endorsed

	RAN4 #102
(Feb 2022)
	Scenario 1:

· Refine link simulation assumptions if needed

· Collection of updated ideal and impairment results

· Draft CRs endorsed

Scenario 2 (Note 2):

· Discussion and initial agreements
	For scenario 1 if the necessity is justified:

· Refine link simulation assumptions if needed

· Collection of updated ideal and impairment results

· Draft CRs endorsed

For scenario 2:

· Discussion on the necessity
· Discussion on initial simulation assumptions
	Phase II:

· Agreement on the parameters for defining requirements
	To be added
	· Collection of updated ideal and impairment results

· CRs approved

	RAN4 #102bis
(Apr 2022)
	Scenario 1:

· CRs approved, and requirements for scenario 1 finalized

Scenario 2:

· Update of link simulation assumptions
· Conclusion on the necessity of defining requirements for scenario 2.
	For scenario 1 if the necessity is justified:

· Collection of updated ideal and impairment results

· CRs approved, and requirements for scenario 1 finalized

For scenario 2:

· Conclusion on the necessity of defining CQI requirements 
· Agreement on link simulation assumptions if the necessity is justified
	Phase II:

· Update of the parameters for defining requirements if needed

· Collection of ideal and impairment simulation results

· Draft CRs endorsed
	
	

	RAN4 #103
(May 2022)
	Scenario 2 if the necessity is justified:

· Update link simulation assumptions if needed

· Collection of ideal and impairment simulation results

· Draft CRs endorsed
	For scenario 2 if the necessity is justified:

· Update link simulation assumptions if needed

· Collection of ideal and impairment simulation results

· Draft CRs endorsed
	Phase II:

· Collection of updated ideal and impairment results

· CRs approved
	
	

	RAN4 #104
(Aug 2022)
	Scenario 2 if the necessity is justified:
· Refine link simulation assumptions if needed

· Collection of updated ideal and impairment results

· CRs approved
	For scenario 2 if the necessity is justified:

· Refine link simulation assumptions if needed

· Collection of updated ideal and impairment results

· CRs approved
	
	
	

	Note 1: Scenario 1 of SCS and slot duration in the WID, i.e., Slot-based transmission and aligned SCS among cells.

Note 2: Scenario 2 of SCS and slot duration in the WID, i.e., Non-slot-based transmission and aligned SCS among cells.

Note 3: According to RAN plenary guidance in [2], RAN4 is asked to perform this evaluation until RAN#93E (September), to be reviewed at RAN#92E (June).


4. Simulation results collection work split

	
	Responsibility

	UE demod and CSI
	Inter-cell IRC
	PDSCH demod
	Intel

	
	
	CQI reporting
	Ericsson

	
	Intra-cell inter-user IRC
	Huawei, HiSilicon

	
	LTE CRS-IM
	China Telecom

	BS demod
	FR1 PUSCH 256QAM
	Huawei


Note: Time to collect the simulation results is based on the progress of each topic and decided by the owner of the summary.
5. TP work split

	
	Responsibility

	UE demod and CSI
	Intra-cell inter-user IRC
	Scenario
	MediaTek

	
	
	Interference modelling
	Apple

	
	
	Receiver structure
	Ericsson

	
	
	Parameters for link level evaluation
	Huawei, HiSilicon

	
	
	Link level simulation results
	Intel

	
	
	Summary of link level evaluation
	CMCC

	
	LTE CRS-IM
	Scenario
	MediaTek

	
	
	Interference modelling
	Qualcomm

	
	
	Receiver structure
	Ericsson

	
	
	Parameters for link level evaluation
	Huawei, HiSilicon

	
	
	Link level simulation results
	Intel

	
	
	Summary of link level evaluation
	China Telecom

	
	Conclusion
	China Telecom


Note: TPs to be submitted by the end of the study phase for each topic, i.e., Nov 2021 meeting for intra-cell inter-user IRC, and Aug 2021 meeting for LTE CRS-IM.
6. CR work split
To be added later
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