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3GPP™ Work Item Description

Information on Work Items can be found at http://www.3gpp.org/Work-Items 
See also the 3GPP Working Procedures, article 39 and the TSG Working Methods in 3GPP TR 21.900
Title: 
NR demodulation requirements enhancements
Acronym: TBA
Unique identifier: TBA
NOTE:
For new WIs/SIs leave the Unique identifier empty and make a proposal for an Acronym.


For a revised WI/SI: Take Unique identifier and acronym as shown in 3GPP workplan.


If this is a RAN WID including Core and Perf. part, then Title, Acronym and Unique identifier refer to the feature WI.


Please tick (X) the applicable box(es) in the table below:
	This WID includes a Core part
	

	This WID includes a Performance part
	X


Potential target Release: Rel-18
Note that this field above indicates the proposed Release at the time of submission of the WID to TSG approval. It can later be changed without a need to revise the WID. The updated target Release is indicated in the Work Plan. NOTE: In case of contradiction with the target dates of clause 5, clause 5 determines the target release.
1
Impacts 
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	X
	
	
	

	No
	X
	
	X
	X
	

	Don't know
	
	
	
	
	


2
Classification of the Work Item and linked work items
2.1
Primary classification
This work item is a 

	X
	Feature

	
	Building Block

	
	Work Task

	
	Study Item


NOTE:
Normally, Core/Perf./Testing parts in RAN WIDs are Building Blocks. Only if they are under an SA or CT umbrella, they are defined as work tasks. If you are in doubt, please contact MCC.
2.2
Parent Work Item 
	Parent Work / Study Items 

	Acronym
	Working Group
	Unique ID
	Title (as in 3GPP Work Plan)

	
	
	
	


NOTE:
RAN agreed some time ago, that it describes the feature WI + Core/Perf. part WI or Testing part WI in one 
WID. Therefore the table above should just include the feature WI data (In case the feature covers Core and 
Perf. part, please list under Working Group the leading WG of the Core part).
2.3
Other related Work Items and dependencies
	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	
	
	


NOTE:
Also related or dependent WIs/SIs in other TSGs should be indicated.

Dependency on non-3GPP (draft) specification: 
{This section is to be typically used to identify the IETF dependencies. Delete the header "Dependency on non-3GPP (draft) specification:" if no such dependency.}

3
Justification

Definition of UE and BS demodulation requirements for various enhancements is discussed in Rel-16 and Rel-17. However, there are still several topics which are not covered yet.
UE MMSE-IRC for time selective inter-cell interference: Baseline UE MMSE-IRC receivers are based on DMRS-based interference estimation and rely on a constant interference structure on a full slot duration Time-selective interference can become a bottleneck for DL performance in scenarios with a mix of SCS in different cells and for URLLC scenarios with sub-slot transmissions due to mismatched interference estimate. Enhanced MMSE-IRC receivers with data-based interference estimation or other enhancements can be considered to improve the performance under time-selective interference scenarios 
UE Enhanced DL MU-MIMO receivers based on E-MMSE-IRC or R-ML: A basic MMSE-IRC receiver with the serving signal demodulation and DMRS-based interference covariance matrix estimation is prioritized in Rel-17. In Rel-14 LTE MUST WI several receiver enhancements including E-MMSE-IRC and R-ML were studied and defined to improve the performance for MU-MIMO DMRS-based TMs (MUST Case 3), exploiting the knowledge of co-scheduled UE parameters (presence and modulation). Rel-15 NR design guarantees alignment of DMRS parameters and PRG grids across co-scheduled UEs (TS 38.214 5.1.6.2). Enhanced receivers like LTE MUST Case 3 can be studied with the goal to further improve the demodulation performance for DL MU-MIMO scenarios: 1) Enhanced MMSE-IRC (E-MMSE-IRC) receivers with joint serving & interference signal demodulation exploiting the knowledge on co-scheduled UE presence and 2) R-ML receivers exploiting the knowledge on co-scheduled UE modulation.
UE Enhanced DL multi-DCI multi-TRP receivers: Rel-16 eMIMO requirements for multi-DCI multi TRP scenario are defined for scenarios with non-overlapping PDSCH allocation and MMSE-IRC receiver. IC receiver can be used to improve PDSCH performance for multi-DCI multi TRP scenario with overlapping or partially overlapping PDSCH allocations.
UE Soft IC receivers for DL SU-MIMO: DL SU-MIMO requirements are defined for MMSE-IRC and R-ML receivers. Further possible performance enhancement is possible in case of using of IC receivers.
BS MMSE-IRC for inter-cell interference: Existing BS requirements are defined for noise limited conditions and do not allow verification of BS interference rejection capabilities under practical conditions. Interference-limited conditions are quite typical for 5G deployments and support of MMSE-IRC processing is important to guarantee good performance in the field.
4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
4.2
Objective of Performance part WI
UE demodulation requirements
· MMSE-IRC for time selective inter-cell interference

· Phase 1: 

· Identify typical scenarios with time selective inter-cell interference

· Study the performance of MMSE-IRC receivers with data-based interference-plus-noise covariance matrix estimation

· Study whether additional network assistance is required

· Phase 2 (if any depending on outcome of Phase 1 discussion):

· Define PDSCH requirements for MMSE-IRC receivers with data-based interference-plus-noise covariance matrix estimation
· Enhanced DL MU-MIMO receivers

· Phase 1:

· Study the performance benefits and feasibility of enhanced DL MU-MIMO receivers including E-MMSE-IRC and R-ML.

· Study required network assistance and whether L1 enhancements are needed (for example, new DCI format)

· Phase 2 (if any depending on outcome of Phase 1 discussion):

· Define PDSCH requirements for enhanced DL MU-MIMO receiver(s)
· Enhanced DL multi-DCI multi-TRP receivers

· Phase 1:

· Study performance benefits of IC receiver for multi-DCI multi TRP scenario

· Phase 2 (if any depending on outcome of Phase 1 discussion):

· Define PDSCH requirements

· Soft IC receivers for DL SU-MIMO

· Phase 1:

· Study performance benefits of Soft IC receiver for DL SU-MIMO scenario

· Phase 2 (if any depending on outcome of Phase 1 discussion):

· Define PDSCH requirements for Soft IC receivers

BS demodulation requirements

· MMSE-IRC for inter-cell interference

· Study typical NR UL inter-cell interference profiles and analysis MMSE-IRC performance for these profiles

· Define BS MMSE-IRC PUSCH demodulation requirements for inter-cell interference scenarios

· Focus on FR1 deployment scenarios

4.3
RAN time budget request (not applicable to RAN5 WIs/SIs)
NOTE:
For all new RAN related WIs/SIs which are not led by RAN WG5 the WI/SI rapporteur has to fill out the attached Excel table to request time budgets for corresponding RAN WG meetings.
The Excel table has to be filled out for all affected RAN WGs and up to the target date of the WI/SI.
One time unit (TU) corresponds to ~ 2 hours in the meeting.
If no TU is needed, then leave the field empty otherwise enter a number >0 in the field.


For revisions of already approved WI/SI descriptions: Please remove the Excel table from the WID/SID's zip file. The time budgets are already recorded. If you want to modify them, then this has to be done via the status report and not via a revised WID/SID.


If this WID is covering Core and Performance part, then please fill out one line for each part in the attached Excel table.

additional comments to the time budget request in the attached Excel table:

5
Expected Output and Time scale

	New specifications {One line per specification. Create/delete lines as needed}

	Type 
	TS/TR number
	Title
	For info 
at TSG# 
	For approval at TSG#
	Remarks

	
	
	
	
	
	


{Note 1: Only TSs may contain normative provisions. Study Items shall create or impact only TRs.
"Internal TR" is intended for 3GPP internal use only whereas "External TR" may be transposed by OPs.}
NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
By default a new specs can only be new for one of both parts.
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

	TS/TR No.
	Description of change 
	Target completion plenary#
	Remarks

	38.101-4
	NR; User Equipment (UE) radio transmission and reception; Part 4: Performance requirements
	
	Performance part

	38.104
	NR; Base Station (BS) radio transmission and reception
	
	Performance part

	38.141-1
	NR; Base Station (BS) conformance testing Part 1: conducted conformance testing
	
	Performance part

	38.141-2
	NR; Base Station (BS) conformance testing Part 2: Radiated conformance testing
	
	Performance part


NOTE:
If this is a RAN WI including Core and Perf. part, then all new Core part specs have to be listed first and then all new Perf. part specs. Indicate "Core part" or "Perf. part" under Remarks for each spec.
If an existing spec is affected by both (Core part and Perf. part), then it has to be listed twice with appropriate approval dates.

6
Work item Rapporteur(s)
7
Work item leadership

RAN WG4
8
Aspects that involve other WGs
NOTE:
For RAN WIs: Section 8 applies only toWGs outside of TSG RAN because RAN WG aspects have to be covered in section 4.
9
Supporting Individual Members
{At least 4 supporting Individual Members are needed. There is an expectation that these companies will provide resources to progress the work. Note that having 4 supporting companies is a necessary but not sufficient condition: the usual TSG approval process by consensus is needed for the WID approval.} 

	Supporting IM name

	Intel Corporation

	

	

	

	

	


