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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: 	New work item: 2-step RACH for NR 
[bookmark: _GoBack]Acronym:  NR_2step_RACH
Unique identifier: 	820068 {A number to be provided by MCC at the plenary} 
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
	X

	
	Core Network
	

	
	Services
	



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

	Yes
	
	X
	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, 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

	820067
	New WID on NR-based Access to Unlicensed Spectrum
	Work in this WID on 4 step RACH could be applied for 2-step RACH in this WI

	
	
	


NOTE:	Also related or dependent WIs/SIs in other TSGs should be indicated.
3	Justification
MsgA comprising preamble and data was studied and evaluated for 2-step RACH. General higher layer aspects of 2-step RACH were also studied. In addition to the general enhancements for connection setup/resume procedure, it was also concluded that a 2-step RACH procedure potentially has benefits for channel access. RAN2 also agreed that triggers for 4-step RACH are also applicable to 2-step RACH and hence 2-step RACH could be applied for all RRC states.
Further, the way forward in RAN#81 [RP-182126] says “A common 2-step RACH design for various use cases is desirable” and “2-step RACH can be included in a later Rel-16 WI, per normal approval process”. This work item proposes a common design for 3 main scenarios (mMTC, URLLC and eMBB) and for both licensed and unlicensed spectrum. Additional enhancements specific for unlicensed spectrum are needed and these should hence be specified after completion of 4-step RACH in NR-U WI.

4	Objective
4.1	Objective of SI or Core part WI or Testing part WI

The work item aims to specify 2-step RACH as general MAC procedure covering both physical layer and higher layer aspects. Only Contention based RACH procedures are specified for 2-step RACH. All the objectives are applicable for both licensed and unlicensed spectrum except for the bullet under “For unlicensed operation” where additional work dedicated to unlicensed spectrum will be done after completion of unlicensed spectrum aspects of 4-step RACH in NR-U WI.

2-step RACH [RAN1, RAN2]
· 2-step RACH shall be able operate regardless of whether the UE has valid TA or not.
· 2-step RACH is applicable to any cell size supported in Rel-15 NR;
· 2-step RACH is applied for RRC_INACTIVE , RRC_CONNECTED and RRC_IDLE state
· Specify contention-based 2-step RACH procedure (RAN2)
· Channel structure of msgA is Preamble and PUSCH carrying payload (RAN1)
· Only reuse the Rel-15 NR PRACH Preambles design. 
· Only reuse the Rel-15 NR PUSCH including Rel-15 DMRS for transmission of payload of msgA)
· No new CP length and no sub-PRB guard subcarrier(s)
Note 1: The above sub-bullet is to ensure that signal structure optimizations for any specific cell size (e.g. cells with RTT larger than Rel-15 PUSCH CP duration) are not pursued.
· Specify the mapping between the PRACH preamble and the time-frequency resource of PUSCH in msgA+ DMRS
· PRACH Preamble and PUSCH in a msgA is TDMed
· Specify the supported MCS(s) and time-frequency resource size(s) of PUSCH in msgA
· Consider the msgA payload contents determined by RAN2
· Specify power control of PUSCH of msgA
· Specify msgA’s content: to include the equivalent contents of msg3 of 4-step RACH (RAN2/RAN1)
· Inclusion of UCI in msgA is not precluded
· Specify msgB’s content: to include the equivalent contents of msg2 and msg4 of 4-step RACH (RAN1/RAN2)
· Contention resolution for 2-step RACH (RAN2)
· Design of RNTI for msgB of 2-step RACH (RAN2)
· Specify the fall back procedure from 2-step RACH to 4-step RACH (RAN2/RAN1)
· All triggers for Rel-15 NR 4-step RACH are applied for 2-step RACH except for SI Request and BFR which are up to RAN2 discussion
· No new triggers for 2 step RACH

For unlicensed operation:
· After PRACH and PUSCH design enhancements are completed for NR-U in the Rel-16 NR-U WI, identify and specify the necessary modification of 2-step RACH design for its application in NR-U(RAN1/RAN2)

Note 2: UP data transmission in RRC_IDLE and RRC_INACTIVE state is not in the scope. UP data transmission in RRC_CONNECTED mode as in Rel-15 NR is supported. 

4.2	Objective of Performance part WI
NOTE:	Leave empty if the WI proposal does not contain a RAN performance part.
1. Specify BS demodulation requirements for the case of PUSCH resource assigned to single UE only
2. Specify corresponding BS conformance tests

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
	Impacted existing TS/TR {One line per specification. Create/delete lines as needed}

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

	38.211
	Channel structure of msgA
	TSG#86
	Core part

	38.213
	RACH procedure
	TSG#86
	Core part

	38.321
	RACH procedure
	TSG#876
	Core part

	38.331
	Signaling to configure related parameters
	TSG#876
	Core part

	38.104
	Demodulation performance
	TSG#88
	Perf. part

	38.141-1/2
	Conducted Conformance test
	TSG#88
	Perf. part

	38.141-2
	Radiated conformance testing
	TSG#88
	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)
Tian, Li
ZTE Corporation
Tian.li150@zte.com.cn
7	Work item leadership
Leading working group: RAN1
Secondary responsible working group: RAN2, 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

	ZTE

	Sanechips

	MediaTek

	China Telecom

	OPPO

	Vivo

	Xiaomi

	CMCC

	Intel

	InterDigital

	CAICT

	SAICT

	Fujitsu

	Verizon

	China Unicom

	CATT

	Google

	Panasonic

	Ericsson

	Qualcomm

	ITRI

	Hughes

	Apple

	SONY

	OMESH

	Thales

	ESA

	NTT DOCOMO

	Nokia

	Nokia Shanghai Bell

	LGE

	Huawei

	HiSilicon

	Samsung

	Motorola Mobility

	Lenovo

	Sierra Wireless

	KDDI





