	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2][bookmark: _GoBack]3GPP TSG RAN Meeting #81					  	RP-182021
Gold Coast, Australia, Sept 10th – 13th, 2018
[bookmark: Source]Agenda item:	9.6
Source: 	Samsung
Title: 	NR UE features to support dynamic indication of 64 beams
[bookmark: DocumentFor]Document for:	Discussion and Decision
Introduction
In RAN1#94 and RAN2#103 meeting, it was agreed to mandate UEs to support a minimum of 64 configured TCI states and to allow up to 128 configured TCI states for PDSCH [1-3]:
	Features
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet only)
	Need for gNB to know whether the
feature is supported by the UE
	Consequences if the feature
 is not supported by the UE
	Type 
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation
	TSG-RAN decision

	2. MIMO
	2-4
	TCI states for PDSCH
	1. Support number of active TCI states per BWP per CC , including control and data
2. maximum number of configured TCI states per CC for PDSCH
	2-1
	Yes
	Only one TCI state can be supported
	Type 1
	N.A.
	N.A.
	
	Note: UE is required to track only the active TCI states
	
	Component-1: Candidate value set: {1, 2, 4, 8 }
Component-2: candidate value set: {4, 8, 16, 32, 64, [128]}
UE is mandated to signal 64
	


This contribution provides Samsung’s view on UE features to support dynamic indication of 64 beams.
Discussion
For FR2, dynamic beam change of 64 beams is a crucial feature to prevent frequent RRC reconfiguration for beam change when the UE moves within the cell. Since 64 TCI states should be divided into two groups for beam indication of TRS and PDCCH/PDSCH/CSI-RS, only up to 32 beams can be utilized via L1/L2 signalling. To cover entire cell area without RRC reconfiguration, 128 TCI states should be made mandatory.
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2. maximum number of configured TCI states per CC for PDSCH
	2-1
	Yes
	Only one TCI state can be supported
	Type 1
	N.A.
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In addition to configuration of 128 TCI states, 64 TRS resource sets per CC should be made mandatory to support 64 beams. In order to provide time/frequency tracking, each beam should be associated to a TRS resource set. Note that 64 TRS resource set should be supported with 128 TCI states, otherwise beam information cannot be configured due to lack of available TCI state configuration. 
	Features
	#
	Feature group
	Components
	Prerequisite feature groups 
(listed in this sheet only)
	Need for gNB to know whether the
feature is supported by the UE
	Consequences if the feature
 is not supported by the UE
	Type 
	Need of FDD/TDD differentiation
	Need of FR1/FR2 differentiation
	RAN5 implication
	Note
	Responsible WG
	RAN WG recommendation
	TSG-RAN decision

	2. MIMO
	2-51
	TRS
(CSI-RS for tracking)
	1. Support TRS BW
2. TRS burst length (X), 
3. Max # of TRS resource sets (per CC) UE is able to track simultaneously
4. Max # of TRS resource sets configured to UE per CC
5. Max # of TRS resource sets configured to UE across CCs
	2-50
	Yes
	TRS is not supported
	Type 1
	N.A.
	N.A.
	
	
	
	Component-1: 
candidate values set: {BWP, min(52,BWP), both}
Component-2:
candidate values {1,2}
Component-3: Candidate value set: {1 to 8}
Component-4: Candidate value set: {1 to 64}
Component-5: Candidate value set: {1 to 128}
	Component-1: 
candidate values set: {BWP, min(52,BWP), both}
Component-2:
candidate values {1,2}
Component-3: Candidate value set: {1 to 8}
Component-4: Candidate value set: {1 to 64}
UE is mandated to signal 64 at least for FR2
Component-5: Candidate value set: {1 to 128}
UE is mandated to signal 64*#CC at least for FR2
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