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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:	Study on Hierarchical coverage in NR 
Acronym:FS-NR-HC
Unique identifier: 	{A numberto be provided by MCC at the plenary}
NOTE:	For new WIs/SIs leave the Unique identifier empty but you may make a proposal for an Acronym.
	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
	

	This WID includes a Performance part
	


	or:
	This WID includes a Testing part
	

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

	
	Core Network
	

	
	Services
	



1	Impacts
	Affects:
	UICC apps
	ME
	AN
	CN
	Others (specify)

	Yes
	
	
	
	
	

	No
	X
	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 ...,
	
	Feature

	
	Building Block

	
	Work Task

	X
	Study Item



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

	Unique ID
	Title

	
	


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 Unique ID and title.

2.3	Other related Work Items and dependencies

	Other related Work Items (if any)

	Unique ID
	Title
	Nature of relationship

	750067
	New Radio (NR) Access Technology
	


NOTE:	Also related or dependent WIs/SIs in other TSGs should be indicated.
3	Justification
Hierarchical coverage refers to support different coverage levels, and even differently configurable coverage levels in an NR carrier/cell to mitigate the coverage holes without dependent on additional devices/infra. 
In the deployment, even the network topology has been planned for seamless coverage and most parts in the planned range are covered quite well, scattered coverage holes are found here or there due to the complicated structure of the buildings and infrastructures, where high penetration loss occurs in some spots in some directions.  How to fix this kind coverage hole?  In LTE, it mainly relies on additional device/infra, e.g., repeater, relay or additional cells, which is not expected from the network operation point of view. However, based on NR design, it offers opportunities to reduce the dependence on extra device to mitigate the coverage holes issue by allowing configuring SSB on multiple BWPs.
Beam sweeping mechanism has been specified in NR for initial access procedure and broadcast information transmission, and UEs choose proper beams to access the network. At the same time, multiple cell-defining SSB with different patterns could be configured in single NR carrier/cell, which provides the feasibility to configure newly designed cell-defining SSB and corresponding procedure related to initial access to cover deeper area in certain direction for R17 and onwards UE while keeping R15 cell-defining SSB in the NR carrier/cell to accommodate legacy UE.  Once connected, the coverage enhancement for control and data can be achieved by repetition or bundling mechanism correspondingly. 
On the other hand, the design for hierarchical coverage can naturally support kind of UEs requiring deeper coverage but medium throughput, and consequently, these UEs will benefit from the large scale deployment of NR, and reduce the UEs cost and accelerate the maturity of its industry chain.
The study of hierarchical coverage will include the coverage enhancement design for IDLE mode, i.e., initial access procedure including the synchronization, SI acquisition, random access, and also for  the connected mode, i.e., control and data channel transmission. 
Since the coverage of part directions are enhanced, the measurement related procedure may also need to be modified, for example, to reflect the enhanced channel quality, the measurement resource configuration can be based on repeated resources and the measurement results is based on accumulated energy or just based on single resource, and how to support the switch between beams of different coverage levels inside the cell, and hence inter-cell, needs to be studied. The RRM measurement and related procedures for cell reselection of IDLE mode and inter-cell handover of CONNECTED mode also need further study.

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI
The study item is to study the mechanisms to support hierarchical coverage in an NR carrier/cell. To reduce the standard effort the design will start from maximal reusing existing mechanisms and structures for initial access in R15 NR as much as possible,
1. Study and identify the mechanism for supporting different accumulation levels of SSB, and identify the MCL of corresponding accumulated SSB as reference for other channels coverage enhancement. [RAN1]
1. Identify the design of channel/signals for supporting hierarchical coverage enhancement, which includes the channel/signals structure, and the information it conveys. Identify techniques for hierarchical coverage enhancement in RRC_IDLE, RRC_CONNECTED, and RRC_INACTIVE modes[RAN1/2/4]
a) Study the initial access channels enhancement including SIBs, PRACH, etc. and the associated procedures enhancement.
b) Study the physical control channel and physical shared channel enhancement for hierarchical coverage. 
1. Study and identify the mechanisms for supporting intra-cell switch between normal SSB and accumulated SSB [RAN1/2/4]
a) Study measurement and report configurations;
b) Study procedure for switch between beams of different coverage levels inside the cell, and hence inter-cell.
1. Study and identify the mechanism for support inter-cell switch between hierarchical cells [RAN1/2/4]
a) Study measurement and report configurations.
1. Study the UE capability for support deeper coverage and medium throughput.

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.

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}

	Proposed Spec no. or series
	Type (see note 1) 
	Title
	For info 
at TSG#
	For approval at TSG#
	Remarks

	{Possible values:
"TS" or 
"Internal TR" or 
"External TR". See Note 1}
	{E.g. 
"22.XXX" or actual number if known}
	{Title of the specification (as per TR 21.801 §6.1.1), to be aligned as much as possible with the WI/SI title} 
	{E.g. 
"TSG#87"}
	{E.g. 
"TSG#89"}
	{e.g.: rapporteur:
<FamilyName>, <GivenName>, <Company>, <email address>}


{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

	
	
	
	


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)
{Mandatory: <FamilyName>, <GivenName>, <Company>, <email address>.} 
{Optional: <FamilyName>, <GivenName>, <Company>, <email address>: Secondary task(s).} 
{The first listed Rapporteur is the work item primary Rapporteur. The role of a Rapporteur is further described in www.3gpp.org/specifications-groups/delegates-corner/writing-a-new-spec. 
Secondary Rapporteur(s) are possible for specific secondary task(s).

7	Work item leadership
RAN WG1
Secondary RAN WG2, RAN WG4

8	Aspects that involve other WGs
{Specify all the other WG(s) to be involved and, if specific, their task. E.g.: "SA2, SA3, SA5. CT6 for storage, and potentially SA4". If not applicable, indicate "None" or "None identified yet".}
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

	

	

	

	

	

	

	



