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<Start of Changes>

[bookmark: _Toc20936496][bookmark: _Toc68082523][bookmark: _Toc75377721][bookmark: _Toc83708516][bookmark: _Toc90490929][bookmark: _Toc98401859][bookmark: _Toc114860502][bookmark: _Toc138879186]5.4	UE Beamlock test Function (UBF)
[bookmark: _Toc20936497][bookmark: _Toc68082524][bookmark: _Toc75377722][bookmark: _Toc83708517][bookmark: _Toc90490930][bookmark: _Toc98401860][bookmark: _Toc114860503][bookmark: _Toc138879187]5.4.1	General
The UE Beamlock test function is intended for making the UE to lock the UE antenna pattern once it has formed a beam towards the base station (SS) direction following the cell identification procedure in preparation for subsequent test procedures. Activating the UBF shall lock the antenna pattern of all active intra-band component carriers and all MIMO layers affected by the test function.
The Beamlock test function is mandatory for applicable UEs operating in Frequency Range 2 (FR2).
The SS uses the UE Beamlock test mode activation procedure to command the UE to lock the UE antenna pattern. The Beamlock activation procedure can apply to UE transmitter and UE receiver beams either simultaneously or independently.
[image: ]
Figure 5.4.1-1: UE Beamlock test mode activation procedure

The SS uses the UE Beamlock test mode deactivation procedure to command the UE to re-tracking the beam towards the base station direction. The Beamlock deactivation procedure can apply to UE transmitter and UE receiver beams either simultaneously or independently.
[image: ]
Figure 5.4.1-2: UE Beamlock test mode deactivation procedure

[bookmark: _Toc20936498][bookmark: _Toc68082525][bookmark: _Toc75377723][bookmark: _Toc83708518][bookmark: _Toc90490931][bookmark: _Toc98401861][bookmark: _Toc114860504][bookmark: _Toc138879188]5.4.2	Activate Beamlock procedure
[bookmark: _Toc20936499][bookmark: _Toc68082526][bookmark: _Toc75377724][bookmark: _Toc83708519][bookmark: _Toc90490932][bookmark: _Toc98401862][bookmark: _Toc114860505][bookmark: _Toc138879189]5.4.2.1	Initiation
The SS requests the UE to activate beamlock by transmitting an ACTIVATE BEAMLOCK message.
[bookmark: _Toc20936500][bookmark: _Toc68082527][bookmark: _Toc75377725][bookmark: _Toc83708520][bookmark: _Toc90490933][bookmark: _Toc98401863][bookmark: _Toc114860506][bookmark: _Toc138879190]5.4.2.2	Reception of ACTIVATE BEAMLOCK message by UE
When UE receives ACTIVATE BEAMLOCK message then the UE shall:
1>	if the UE is operating in FR2 AND is in RRC_CONNECTED state:
2>	if UE Beamlock test Function = 01
3>	Lock the UE antenna pattern with Tx only
2>	else if UE Beamlock test Function = 10
3>	Lock the UE antenna pattern with Rx only 
2>	else if UE Beamlock test Function = 11
3>	Lock the UE antenna pattern with both TxRx 
2>	Transmit ACTIVATE BEAMLOCK COMPLETE message
1>	else:
2>	the UE behaviour is unspecified.
[bookmark: _Toc20936501][bookmark: _Toc68082528][bookmark: _Toc75377726][bookmark: _Toc83708521][bookmark: _Toc90490934][bookmark: _Toc98401864][bookmark: _Toc114860507][bookmark: _Toc138879191]5.4.3	Deactivate Beamlock procedure
[bookmark: _Toc20936502][bookmark: _Toc68082529][bookmark: _Toc75377727][bookmark: _Toc83708522][bookmark: _Toc90490935][bookmark: _Toc98401865][bookmark: _Toc114860508][bookmark: _Toc138879192]5.4.3.1	Initiation
The SS requests the UE to deactivate beamlock by transmitting a DEACTIVATE BEAMLOCK message. The SS should do this when the UE is in RRC_CONNECTED state.
[bookmark: _Toc20936503][bookmark: _Toc68082530][bookmark: _Toc75377728][bookmark: _Toc83708523][bookmark: _Toc90490936][bookmark: _Toc98401866][bookmark: _Toc114860509][bookmark: _Toc138879193][bookmark: _Hlk36056106]5.4.3.2	Reception of DEACTIVATE BEAMLOCK message by UE
When UE receives DEACTIVATE BEAMLOCK message then the UE shall:
1>	if the UE is operating in FR2 AND is in RRC_CONNECTED state AND the UE Beamlock test function is active:
2>	unlock the UE antenna pattern and transmit DEACTIVATE BEAMLOCK COMPLETE message;
1> else:
2>	the UE behaviour is unspecified.
[bookmark: _Toc20936504][bookmark: _Toc68082531][bookmark: _Toc75377729][bookmark: _Toc83708524][bookmark: _Toc90490937][bookmark: _Toc98401867][bookmark: _Toc114860510][bookmark: _Toc138879194]5.4.3.3	Release of antenna beamlock by UE
When the UE leaves the RRC_CONNECTED state, the UE shall:
1>	if the UE is operating in FR2 AND the UE Beamlock test Function is active
[bookmark: OLE_LINK7]2>	unlock the UE antenna pattern;
5.4a	UE Beamlock_IDLE test Function (UBF_IDLE)
5.4a.1	General
The UE Beamlock_IDLE test function for IDLE is intended for making the UE to lock the UE antenna pattern when operating in RRC_IDLE state, once it has formed a beam towards the base station (SS) direction following the cell identification procedure in preparation for subsequent test procedures. 
The Beamlock test function is mandatory for applicable UEs operating in Frequency Range 2 (FR2).
The SS uses the UE Beamlock_IDLE test mode activation procedure in RRC_CONNECTED state to command the UE to lock the UE antenna pattern when operating in RRC_IDLE state, once it has formed a beam towards the base station (SS) direction following the cell identification procedure.
UE
SS
ACTIVATE BEAMLOCK_IDLE
ACTIVATE BEAMLOCK_IDLE COMPLETE

Figure 5.4a.1-1: UE Beamlock_IDLE test mode activation procedure

The SS uses the UE Beamlock_IDLE test mode deactivation procedure to command the UE to track the beam towards the base station direction as needed when operating in RRC_IDLE state.
UE
SS
DEACTIVATE BEAMLOCK_IDLE
DEACTIVATE BEAMLOCK_IDLE COMPLETE

Figure 5.4a.1-2: UE Beamlock_IDLE test mode deactivation procedure
5.4a.2	Activate Beamlock_IDLE procedure
5.4a.2.1	Initiation
The SS requests the UE to activate beamlock in RRC_IDLE state by transmitting an ACTIVATE BEAMLOCK_IDLE message. The SS should do this when the UE is in RRC_CONNECTED state.
5.4a.2.2	Reception of ACTIVATE BEAMLOCK_IDLE message by UE
When UE receives ACTIVATE BEAMLOCK_IDLE message then the UE shall:
1>	if the UE is operating in FR2 AND is in RRC_CONNECTED state:
2>	UE’s beamlock_IDLE test function is activated.
2>	Transmit ACTIVATE BEAMLOCK COMPLETE message
1>	else:
2>	the UE behaviour is unspecified.
[bookmark: _Toc508294508][bookmark: _Toc51779564][bookmark: _Toc75427311][bookmark: _Toc99826614]5.4.4a.3	Release of RRC connection
When the RRC connection is released in NR mode then the UE shall:
1>	if UE beamlock_IDLE test function is active, and the random access procedure is initiated, the UE shall:
2>	keep UE beamlock_IDLE test function active.
2>	Not send PRACH preamble.
2> Decides the spatial domain filter for transmission that would generate the highest EIRP toward the direction of the incoming SS/PBCH block signal
2> Lock the UE spatial domain filter for transmission
2> Start transmiting PRACH preamble with PCMAX,f,c. The UE’s spatial domain filter and transmit power remain unchanged for subsequent PRACH transmission and retransmissions.
5.4a.3	Deactivate Beamlock_IDLE procedure
5.4a.3.1	Initiation
The SS requests the UE to deactivate beamlock in RRC_IDLE state by transmitting a DEACTIVATE BEAMLOCK_IDLE message. The SS should do this when the UE is in RRC_CONNECTED state.
5.4a.3.2	Reception of DEACTIVATE BEAMLOCK_IDLE message by UE
When UE receives DEACTIVATE BEAMLOCK_IDLE message then the UE shall:
1> if the UE is operating in FR2 AND is in RRC_CONNECTED state AND the UE beamlock_IDLE test function in RRC_IDLE state is active:
2>	UE’s beamlock_IDLE test function is deactivated.
2>	Transmit ACTIVATE BEAMLOCK_IDLE COMPLETE message.
1> else:
2>	the UE behaviour is unspecified.

<Unchanged Text Skipped>
[bookmark: _Toc20936518][bookmark: _Toc68082548][bookmark: _Toc75377757][bookmark: _Toc83708552][bookmark: _Toc90490965][bookmark: _Toc98401895][bookmark: _Toc114860549][bookmark: _Toc138879236]6	Test Mode Control message definitions
…
[bookmark: _Toc20936532][bookmark: _Toc68082562][bookmark: _Toc75377771][bookmark: _Toc83708566][bookmark: _Toc90490979][bookmark: _Toc98401909][bookmark: _Toc114860563][bookmark: _Toc138879250]6.4	Beamlock messages
[bookmark: _Toc20936533][bookmark: _Toc68082563][bookmark: _Toc75377772][bookmark: _Toc83708567][bookmark: _Toc90490980][bookmark: _Toc98401910][bookmark: _Toc114860564][bookmark: _Toc138879251]6.4.1	ACTIVATE BEAMLOCK
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	UE Beamlock test Function
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	0
	0
	0
	octet 1



where UE Beamlock test Function is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	X1
	X2
	octet 1



where X1,X2 = 01 for activate beamlock of Tx only, 10 for activate beamlock of Rx only and 11 for activate beamlock of both TxRx.
NOTE: X1,X2 = 00 is not used
[bookmark: _Toc20936534][bookmark: _Toc68082564][bookmark: _Toc75377773][bookmark: _Toc83708568][bookmark: _Toc90490981][bookmark: _Toc98401911][bookmark: _Toc114860565][bookmark: _Toc138879252]6.4.2	ACTIVATE BEAMLOCK COMPLETE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	0
	0
	1
	octet 1



[bookmark: _Toc20936535][bookmark: _Toc68082565][bookmark: _Toc75377774][bookmark: _Toc83708569][bookmark: _Toc90490982][bookmark: _Toc98401912][bookmark: _Toc114860566][bookmark: _Toc138879253]6.4.3	DEACTIVATE BEAMLOCK
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	0
	1
	0
	octet 1



[bookmark: _Toc20936536][bookmark: _Toc68082566][bookmark: _Toc75377775][bookmark: _Toc83708570][bookmark: _Toc90490983][bookmark: _Toc98401913][bookmark: _Toc114860567][bookmark: _Toc138879254]6.4.4	DEACTIVATE BEAMLOCK COMPLETE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	0
	0
	0
	1
	1
	octet 1



<Unchanged Text Skipped>
[bookmark: _Toc138879281]6.13	SET MUSIM UAI REQUEST
[bookmark: _Toc138879282]6.13.1	SET MUSIM UAI REQUEST
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1

	musim-PreferredRRC-State
	
	M
	V
	1

	musim-GapPreferenceList
	
	CV-musimGap
	TLV
	5*(NC+1)+2



	Condition
	Explanation

	CV-musimGap
	0 ≤ NC ≤ 3.



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	1
	0
	0
	1
	0
	octet 1



where musim-PreferredRRC-State is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Reserved
	E1
	E0
	octet 3



E1=0 and E0=0; idle.
E1=0 and E0=1; inactive.
E1=1 and E0=0: outOfConnected.
E1=1 and E0=1: Reserved.
where musim-GapPreferenceList is:
	8		7		6		5		4		3		2		1
	

	musim-GapPreferenceList Value type
	octet 1

	Length of musim-GapPreferenceList Value contents in bytes
	octet 2

	musim-GapPreferenceList IE #0
	octet 3
octet 4
octet 5
octet 6
octet 7

	…
	

	musim-GapPreferenceList IE #NC
	octet 3+5 * NC
octet 4+5 * NC
octet 5+5 * NC 
octet 6+5 * NC
octet 7+5 * NC



And where musim-GapPreferenceList Value type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	0
	0
	0
	0
	0
	0
	0
	1
	octet 1


And where musim-GapPreferenceList IE #n is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	A9
	A8
	A7
	A6
	A5
	A4
	A3
	A2
	octet 1

	A1
	A0
	B3
	B2
	B1
	B0
	Reserved
	octet 2

	C2
	C1
	C0
	D3
	D2
	D1
	D0
	Reserved
	octet 3

	E13
	E12
	E11
	E10
	E9
	E8
	E7
	E6
	octet 4

	E5
	E4
	E3
	E2
	E1
	E0
	Reserved
	octet 5


 
A9..A0 = 0..1023 Indicates gap starting SFN number for the aperiodic MUSIM gap preference (binary coded, A9 is most significant bit and A0 least significant bit).
B3..B0 = 0..9 Indicates gap starting subframe number for the aperiodic MUSIM gap(binary coded, B3 is most significant bit and B0 least significant bit).
C2..C0 = 0..4 Indicates the length of the UE's MUSIM gap as specified in TS 38.133 [14] clause 9.1.10. This field is mandatory present for both periodic gap and aperiodic gap preference indication (binary coded, C2 is most significant bit and C0 least significant bit).
C2..C0 = 0; ms3.
C2..C0 = 1; ms4.
C2..C0 = 2; ms6.
C2..C0 = 3; ms10.
C2..C0 = 4; ms20.
D3..D0 = 0..8 Indicates the gap repetition period in ms for the periodic MUSIM gap as specified in TS 38.133 [14] clause 9.1.10 (binary coded, D3 is most significant bit and D0 least significant bit).
D3..D0 = 0; ms20.
D3..D0 = 1; ms40.
D3..D0 = 2; ms80.
D3..D0 = 3; ms160.
D3..D0 = 4; ms320.
D3..D0 = 5; ms640.
D3..D0 = 6; ms1280.
D3..D0 = 7; ms2560.
D3..D0 = 8; ms5120.
E13..E0= 0.. (gap repetition period-1) Indicates the gap offset in number of subframes for the periodic MUSIM gap as specified in TS 38.133 [14] clause 9.1.10. This field is mandatory present for the periodic MUSIM gap indication (binary coded, E13 is most significant bit and E0 least significant bit).
[bookmark: _Toc138879283]6.13.2	SET MUSIM UAI RESPONSE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	1
	0
	0
	1
	1
	octet 1



6.14	Beamlock_IDLE messages
6.14.1	ACTIVATE BEAMLOCK_IDLE
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	1
	0
	1
	0
	0
	octet 1



6.14.2	ACTIVATE BEAMLOCK_IDLE COMPLETE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	1
	0
	1
	0
	1
	octet 1



6.14.3	DEACTIVATE BEAMLOCK_IDLE
This message is only sent in the direction SS to UE.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	1
	0
	1
	1
	0
	octet 1



6.14.4	DEACTIVATE BEAMLOCK_IDLE COMPLETE
This message is only sent in the direction UE to SS.
	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	TS 24.007 [5], sub clause 11.2.3.1.1
	M
	V
	½

	Skip indicator
	TS 24.007 [5], sub clause 11.2.3.1.2
	M
	V
	½

	Message type
	
	M
	V
	1



where message type is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	1
	0
	1
	1
	0
	1
	1
	1
	octet 1




< End of Changes >
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