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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: Support of intra-band non-collocated EN-DC/NR-CA deployment
Acronym: NonCol_EN-DC_CA
Unique identifier: 
 

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:

Either:
	This WID includes a Core part
	X

	This WID includes a Performance part
	X



or:
	This WID includes a Testing part
	

	and it addresses the following 3GPP work area:
	Radio Access
	

	
	Core Network
	

	
	Services
	


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
	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

	
	
	{optional free text} 


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

Dependency on non-3GPP (draft) specification: 
3
Justification

In October Rel-18 email discussion (RP-212682), support of intra-band non-collocated EN-DC/NR-CA deployment was discussed as one of the potential RAN4 candidates for Rel-18, and identified its clear needs from operators. Specifically, till Rel-17 only co-located requirements have been specified for FR1 intra-band non-contiguous NR-CA, but from operators’ perspective UE requirements for non-co-located deployment is essential to enhance EN-DC/NR-CA available areas. It is noted that UE requirements for non-co-located deployment for FR1 intra-band non-contiguous EN-DC was introduced in Rel-16 and 17 while the requirements were limited to two Rx ports per band. 
In other words, Tx antenna co-location at network side is not always available since the co-existence conditions are not always same for all the bands. Actually for some operators, 3 blocks in C-band were allocated at different time, which makes Tx antenna co-location cost-inefficient sometimes infeasible. The objectives of the WI is the same as the one proposed in the outcome from February Rel-18 email discussion (RP-220024)

4
Objective

4.1
Objective of SI or Core part WI or Testing part WI
The core part of the work item includes:
· Phase I:

· Study the feasibility to support non-co-located scenario for FR1 intra-band non-contiguous EN-DC/NR-CA except for 2-layer case of EN-DC already specified in Rel-16 and Rel-17
.

· 
· 

· 



· Investigate the tolerable power imbalance between carriers

· Investigate the required arrival time difference between CCs

· Evaluate the UE performance under the power imbalance and arrival time difference

· Discuss and decide reference UE architecture considering the UE capability of interBandMRDC-WithOverlapDL-Bands-r16 for 2-layer MIMO case for NR-CA, and 4-layer MIMO case for both EN-DC/NR-CA
· 
· 
· 
· Work is limited to CA/EN-DC for EN-DC/NR-CA for bands 42, n77/n78
· Investigate whether the power imbalance should be explicitly (e.g. as an RF requirement) or implicitly specified (e.g. through a demodulation performance test). Specify the power imbalance based on the outcome of the investigation.

· If any change in RAN1 or RAN2 spec is needed, it will be triggered by RAN4 LS
· NOTE: the technical solutions can be extended to contiguous case, when applicable with no additional  work

· Phase II: 

· Phase II work will get started after the feasibility in phase I is confirmed

· 
· Specify MRTD and MTTD requirements in non-collocated deployment

· Discuss and decide if the different requirements will be specified based on UE capability of interBandMRDC-WIthOverlapDL-Bands-r16.
· 
4.2
Objective of Performance part WI
NOTE:
Leave empty if the WI proposal does not contain a RAN performance part.

The performance part of the work item includes:
· Phase II: 

· Phase II work will get started after the feasibility in phase I is confirmed

· Specify PDSCH demodulation requirements for non-collocated scenarios for intra-band non-contiguous EN-DC and NR-CA

· Define PDSCH demodulation performance requirement based on the applicable MRTD and power imbalance values.

· Power imbalance between the carriers is limited

· NOTE: Power imbalance may be specified as the condition in the demodulation performance requirements

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

	38.133
	Add impacts radio resource management requirements
	
	Core part

	38.306
	Add impacts on 38.306 User Equipment (UE) radio access capabilities, if needed
	
	Core part

	38.331
	Add impacts on 38.331 Radio Resource Control (RRC) Protocol specification, if needed
	
	Core part

	38.101-4
	Add UE demodulation performance requirements
	
	Perf. 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

 RAN4
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
	Supporting IM name

	

	

	

	

	

	


�The situation has changed and the text looks contradicting to the latest objective without modification.


�It’s not the same anymore.


�Regarding "except for 2-layer case of EN-DC... and Rel-17", we had the similar comment as Qualcomm. In the current specification, the 2-layer intra-band EN-DC demodulation performance requirements with power imbalance is specified to verify the image rejection rather than to verify the performance under non-collocated scenario. In that requirement, there is no timing difference configured. So the newly added bullet "... for 2-layer MIMO case for NR-CA, and 4-layer MIMO case for both EN-DC/NR-CA" is not needed because the new requirement of EN-DC with 2-layer would also be needed.


�what is this supposed to mean? what 2 layer case do we already have?


�Companies commented in the intermediate round that 4Rx is mandatory but this is mandatory only for single carrier operation, not for CA For CA, the UE is already allowed to support different number of layers per CC. Hence, we still do not understand what is the point of studying something that is already allowed. It would become an implementation choice.


�SoftBank: We would like to keep this part. The point of studying is already clarified, the feasibility for support of 4Rx chains with up to 4-Layer DL-MIMO. Our understanding is that the current spec for non-collocated scenario with DC_42_n77/78 does not support 4Rx ports in each CC. 


�Regarding the bullet of "study the feasiblity for support of 4Rx... and its sub-bullets, we have no strong view. We understand the arguments from both sides: on one hand the signaling is already there and nothing new is needed for signaling, on the other hand companies want to have some study to see if the fallback from full Rx reception to limited number of Rx per CC is allowed. But in our view, such study is something "nice to have" and not critical to this concerned scenario.


�As we already commented, this is already allowed in the current specifications, there is no need to study anything.


�SoftBank: We would like to keep this part. Our understanding is that 4Rx ports in each CC is not supported in the current spec when supporting the requirement for non-collocated scenario.


�The newly added bullet "investigate whether the power imbalance should be explicitly or implicitly sepcfied... Specify the power imbalance based on the outcome of the investigation" seems conflict with the bullet in performance part, i.e., "NOTE: Power imbalance may be specified as the condition in the demodulation performance requirements" which means "implicitly" in our view. We are fine to keep the bullet "investigate whether the power ...." and remove the NOTE in Phase II of performance part.


�we are worried about the "... can be extended to contiguous case when applicable with no additonal work". The CCs for intra-band contiguous case is relatively closed to each other. The impact of power imbalance between each CCs would be different, which would need be studied.





