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1. Introduction
The TS 38.101-2 and 38.521-2 contain test cases which require usage of UBF command. This contribution provides UBF message contents, UBF message sequence, bit mapping for UBF implementation. 
2. Discussion
UE BEAMLOCK Activation and Deactivation Procedure 

Section 4.5 in 38.508-1 [1] provides initiation procedure and message sequence to be used by test cases to get the UE under test into specific states like RRC_IDLE, RRC_INACTIVE or RRC_CONNECTED state.  A snippet of exiting text from section 4.5 of 38.508-1 on RRC_IDLE initiation and message sequence procedure is shown below for reference. 
4.5.2
RRC_IDLE

4.5.2.1
Initiation

The SS shall:

1>
if connectivity is EN-DC

2>
use 1 E-UTRA cell and 1 NR cell, default parameters;

3>
perform according to the table 4.5.2.2-1: E-UTRA RRC_IDLE;

4.5.2.2
Procedures

Table 4.5.2.2-1: E-UTRA RRC_IDLE

	St
	Procedure
	Message Sequence

	
	
	U - S
	Message

	1-9
	Same as TS 36.508 [2] table 4.5.2.3-1, steps 1-9a2.
	-
	-

	-
	EXCEPTION: Steps 10a1 to 10a2 describe the SS sequence depending on procedure parameters.
	-
	-

	10a1-10a2
	IF test loop is present, same as TS 36.508 [2] table 4.5.2A.3-1, steps 10-11.

The ACTIVATE TEST MODE is using the associated condition for the test loop.
	-
	-

	-
	EXCEPTION: Steps 11 to 19 describe the SS sequence depending on procedure parameters.
	-
	-

	11-19
	IF test loop is present, same as TS 36.508 [2] table 4.5.2A.3-1, steps 12-20b1.
	-
	-

	11-19
	ELSE, same as TS 36.508 [2] table 4.5.2.3-1, steps 10-18b1.
	-
	-


Observation 1: Section 4.5 in 38.508-1 currently does not include initiation and message sequence procedure to get UE under test in to BEAMLOCK state.  

The proposal 1 presented in this contribution is to add the following text under a new section 4.8.x in 38.508-1. This new section defines the UE BEAMLOCK initiation and message sequence procedures for activation and deactivation of UBF.  
-------------------------------- Start of text proposal for new section 4.8.x for 38.508-1 --------------------------------
4.8.x
UE_BEAMLOCK

4.8.x.1
Initiation

The SS shall:

1> perform according to 4.5.3 RRC_CONNECTED

4.8.x.2
Procedures

Table 4.8.x.2-1: UE_BEAMLOCK Activation Procedure
	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	
	
	-
	

	1
	The SS transmits an ACTIVATE BEAMLOCK message to activate UE beam lock function
	<--
	RRC: DLInformationTransfer

TC: ACTIVATE BEAMLOCK

	2
	The UE transmits an ACTIVATE BEAMLOCK COMPLETE message.
	-->
	RRC: ULInformationTransfer
TC: ACTIVATE BEAMLOCK COMPLETE


Table 4.8.x.2-2: UE_BEAMLOCK Deactivation Procedure
	Step
	Procedure
	Message Sequence

	
	
	U - S
	Message

	
	
	-
	

	1
	The SS transmits an DEACTIVATE BEAMLOCK message to activate UE beam lock function
	<--
	RRC: DLInformationTransfer

TC: DEACTIVATE BEAMLOCK

	2
	The UE transmits an DEACTIVATE BEAMLOCK COMPLETE message.
	-->
	RRC: ULInformationTransfer
TC: DEACTIVATE BEAMLOCK COMPLETE


4.8.x.3
Specific message contents

All specific message contents shall be according to TS 38.508 [x] clause [TBD].
Editor’s Note: There is a need to define the default messages for ACTIVATE BEAMLOCK, ACTIVATE BEAMLOCK COMPLETE, DEACTIVATE   BEAMLOCK and DEACTIVATE BEAMLOCK COMPLETE in 38.508-1 including the conditions for Rx, Tx  and RxTx case.
-------------------------------- End of text proposal for new section 4.8.x for 38.508-1 --------------------------------
Proposal 1: Add a new section 4.8.x in 38.508-1 on UE_BEAMLOCK initiation, message sequence procedure activation and deactivation procedures as per above contents.  
UBF Message Contents
The UE beam lock test function and UE <-> SS procedure once BEAMLOCK message is received are defined in section 5.4 of 38.509 [2] as shown in the snippet below. Further section 6.4 defines BEAMLOCK messages which is not fully defined as mentioned in observation 2 below which has been partially addressed in “R5-182354 Text proposal to add message type ID for UBF and SS-RSRP messages”.
5.4.2
Activate Beamlock procedure

5.4.2.1
Initiation

The SS requests the UE to activate beamlock by transmitting an ACTIVATE BEAMLOCK message.

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>
lock the UE antenna pattern towards the base station and transmit ACTIVATE BEAMLOCK COMPLETE message;

1> else:

2>
the UE behaviour is unspecified.

5.4.3
Deactivate Beamlock procedure

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.

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:

2>
unlock the beam towards the base station and transmit ACTIVATE BEAMLOCK COMPLETE message;

1> else:

2>
the UE behaviour is unspecified.

5.4.3.3
Release of antenna beamlock by UE

In addition to being requested to deactivate the beamlock, the UE shall release the beamlock on its own:

1>
[if the UE is operating in FR2 AND the beamlock is active AND the UE moves out of RRC_CONNECTED state]

2>
unlock the beam towards the base station and transmit ACTIVATE BEAMLOCK COMPLETE message;

1> else:

2>
not applicable.

Observation 2: The contribution R5-182354 Text proposal to add message type ID for UBF and SS-RSRP messages defines the message type. 
Observation 3: Section 6.4 in 38.509 on Beamlock Messages still needs to add a new information element to enable UBF Tx, UBF Rx and UBF TxRx capabilities and still needs to provide bit mapping for Tx, Rx, TxRx beamlock mode.   
The proposal 2 presented in this section is to update section 6.4 of 38.509 as highlighted in blue below (adds new information element and bit mapping). 
-------------------------------- Start of text proposal for update to section 6.4 for 38.509 --------------------------------

6.4
Beamlock messages

6.4.1
ACTIVATE BEAMLOCK

This message is only sent in the direction SS to UE.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1

	Beamlock  Mode
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


where Beamlock Mode is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	X1
	X2
	octet 1


X1,X2 = 01 for beamlock of Tx, 10 for beamlock of Rx and 11 for beamlock of TxRx.

6.4.2
ACTIVATE BEAMLOCK COMPLETE

FFS

This message is only sent in the direction UE to SS.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


6.4.3
DEACTIVATE BEAMLOCK

This message is only sent in the direction SS to UE.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1

	Beamlock  Mode
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


where Beamlock Mode is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	X1
	X2
	octet 1


X1,X2 = 01 for beamlock of Tx, 10 for beamlock of Rx and 11 for beamlock of TxRx.

6.4.4
DEACTIVATE BEAMLOCK COMPLETE

FFS

This message is only sent in the direction UE to SS.

	Information Element
	Reference
	Presence
	Format
	Length

	Protocol discriminator
	
	M
	V
	½

	Skip indicator
	
	M
	V
	½

	Message type
	
	M
	V
	1


where message type is:

	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	
	
	
	
	
	
	
	
	octet 1


-------------------------------- End of text proposal for update to section 6.4 for 38.509 --------------------------------

Proposal 2: Update section 6.4 of 38.509 as per blue highlights shown above in this contribution. 
3. Proposals
Proposal 1: Add a new section 4.8.x in 38.508-1 on UE_BEAMLOCK initiation, message sequence procedure activation and deactivation procedures as per above contents.  
Proposal 2: Update section 6.4 of 38.509 as per blue highlights shown above in this contribution. 
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