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Introduction
In MUSIM WP, one test case 8.1.5.10.2 was defined for UE Assistance Information test procedure for NR MUSIM UEs accroding to the RAN2 specifications. During the test case writing, we found a similar test function need to be introduced like SET UAI which was introduced for power saving TC 8.1.5.10 UE Assistance Information, so we would like to propose a update to the WID to involve the TS 38.509, and this discussion paper will gives the backgound requirements of core spefications and represents the possible Test function for NR MUSIM and the darft test case 8.1.5.10.2.
Discussion
In RAN2, new MUSIM assistance information, including musim-LeaveAssistanceConfig AND musim-GapAssistanceConfig had been specified in TS 38.331, see below:
[TS 38.331, clause 5.3.5.9]
The UE shall:
…
1>	if the received otherConfig includes the musim-GapAssistanceConfig:
2>	if musim-GapAssistanceConfig is set to setup:
3>	consider itself to be configured to provide MUSIM assistance information for gap preference in accordance with 5.7.4;
2>	else:
3>	consider itself not to be configured to provide MUSIM assistance information for gap preference and stop timer T346h, if running;
1>	if the received otherConfig includes the musim-LeaveAssistanceConfig:
2>	if musim-LeaveAssistanceConfig is set to setup:
3>	consider itself to be configured to provide MUSIM assistance information for leaving RRC_CONNECTED in accordance with 5.7.4;
2>	else:
3>	consider itself not to be configured to provide MUSIM assistance information for leaving RRC_CONNECTED and stop timer T346g, if running.
 [TS 38.331, clause 5.7.4.1]


Figure 5.7.4.1-1: UE Assistance Information
The purpose of this procedure is for the UE to inform the network of:
…
-	its preference to transition out of RRC_CONNECTED state for MUSIM operation, or;
-	its preference on the MUSIM gaps, or;
The related MUSIM UE capabilities were also introduced seperately in TS 38.306.
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These two assistance information are the main new features that was specified in RAN2, so we scheduled TC 8.1.5.10.2 to verify them in the RAN5 MUSIM WP.
Observation 1: MUSIM assistance information, including musim-LeaveAssistanceConfig AND musim-GapAssistanceConfig, are very important main features for NR MUSIM UEs.
[bookmark: OLE_LINK1]The TPs for 8.1.5.10.2 was designed to cover the two MUSIM assistance information, and like TC 8.1.5.10 UE Assistance Information, we need a similar Test function to let the SS trigger a change of preference in the UE that will cause the indication of UE Assistance Information (UAI) by the UE, and we draft the main behaviour in Table 8.1.5.10.2.3.2-1.
(1)
with { UE in NR RRC_CONNECTED state}
ensure that {
  when { UE configured to provide MUSIM assistance information for leaving RRC_CONNECTED and timer T346g is not running }
    then { The UE transmits a UEAssistanceInformation message }
}
(2)
with { UE in NR RRC_CONNECTED state}
ensure that {
  when { UE configured to provide MUSIM assistance information for leaving RRC_CONNECTED and timer T346g is running }
    then { the UE Dose NOT transmit a UEAssistanceInformation message }
}
(3)
with { UE in NR RRC_CONNECTED state}
ensure that {
  when { UE configured to provide MUSIM assistance information without leaving RRC_CONNECTED and the current musim-GapPreferenceList is different from the one indicated in the last transmission of the UEAssistanceInformation message including musim-GapPreferenceList }
    then { The UE transmits a UEAssistanceInformation message }

Table 8.1.5.10.2.3.2-1: Main behaviour
	St
	Procedure
	Message Sequence
	TP
	Verdict

	
	
	U - S
	Message
	
	

	1
	The USIM A of UE performs the generic procedure by executing steps 1 to 8 to enter the NR RRC_CONNECTED state as described in TS 38.508-1 [4] table 4.5.4.2-3
	-
	-
	-
	-

	2
	The SS transmits an RRCReconfiguration message to configure musim-LeaveAssistanceConfig-r17 with musim-LeaveWithoutResponseTimer-r17 IE to USIM A.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	3
	USIM A of the UE transmits an RRCReconfigurationComplete message.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	4
	The SS transmits an SET UAI REQUEST message indicating musim-PreferredRRC-State-r17 = ‘idle’ to USIM A.
	<--
	SET MUSIM UAI REQUEST?
	-
	-

	-
	EXCEPTION: Step 5 and 6 can be performed in any order.
	-
	-
	-
	-

	5
	USIM A of the UE transmits an SET UAI RESPONSE message.
	-->
	SET MUSIM UAI RESPONSE?
	-
	-

	6
	Check: Does the USIM A of UE transmits an UEAssistanceInformation message to indicate IE musim-PreferredRRC-State-r17 = ‘idle’ within musim-LeaveAssistanceConfig-r17 IE? 
	-->
	NR RRC: UEAssistanceInformation
	1
	P

	7
	SS starts timer T346g = 40ms.
	-
	-
	-
	-

	8
	The SS transmits an SET UAI REQUEST message indicating musim-PreferredRRC-State-r17 = ‘inactive’ to USIM A.
	<--
	SET MUSIM UAI REQUEST?
	-
	-

	9
	USIM A of the UE transmits an SET UAI RESPONSE message.
	-->
	SET MUSIM UAI RESPONSE?
	-
	-

	10
	Check: Does the USIM A of UE transmit an UEAssistanceInformation message to indicate musim-PreferredRRC-State-r17 = ‘inactive’ within musim-LeaveAssistanceConfig-r17 IE?
	-->
	NR RRC: UEAssistanceInformation
	2
	F

	11
	SS waits for timer T346g expiry.
	-
	-
	-
	-

	12
	The SS transmits an RRCReconfiguration message to configure musim-GapProhibitTimer-r17 with musim-GapAssistanceConfig-r17 IE to USIM A.
	<--
	NR RRC: RRCReconfiguration
	-
	-

	13
	USIM A of the UE transmits an RRCReconfigurationComplete message.
	-->
	NR RRC: RRCReconfigurationComplete
	-
	-

	14
	The SS transmits an SET UAI REQUEST message indicating musim-GapLength-r17 = ‘ms6’ to USIM A.
	<--
	SET MUSIM UAI REQUEST?
	-
	-

	15
	USIM A of the UE transmits an SET UAI RESPONSE message.
	-->
	SET MUSIM UAI RESPONSE?
	-
	-

	16
	USIM A of the UE transmit an UEAssistanceInformation message to indicate musim-GapLength-r17 = ‘ms6’ within MUSIM-GapPreferenceList-r17.
	-->
	NR RRC: UEAssistanceInformation
	-
	-

	17
	The SS transmits an SET UAI REQUEST message indicating musim-GapLength-r17 = ‘ms10’ to USIM A after 1s.
	<--
	SET MUSIM UAI REQUEST? 
	-
	-

	18
	USIM A of the UE transmits an SET UAI RESPONSE message.
	-->
	SET MUSIM UAI RESPONSE?
	-
	-

	19
	Check: Does the USIM A of UE transmit an UEAssistanceInformation message to indicate musim-GapLength-r17 = ‘ms10’ within MUSIM-GapPreferenceList-r17 IE?
	-->
	NR RRC: UEAssistanceInformation
	3
	P


[bookmark: _Hlk118450856] 
Observation 2: A test function similar to SET UAI need to be defined in 38.509 to lets the SS trigger a change of preference in the UE for MUSIM.
Proposal 1: Update the WID and WP of MUSIM to involve the changes to TS 38.509 to introduce the suitable test function for NR MUSIM test cases.
About how to handle the test function for MUSIM NR UEs, we think two ways can be considered.
1. Extend the scope of the existed SET UAI REQUEST to cover the MUSIM Assistance Information, but the backward compatibility needs to be discussed, and we put the draft correction in chapter 5 appendix A.
2. Introduce a new test function named like SET MUSIM UAI REQUEST separately to fulfill the requirements for NR MUSIM.
Proposal 2: RAN5 decides which way is better to fultill the test function for NR MUSIM devices .

3 Conclusion
Observation 1: MUSIM assistance information, including musim-LeaveAssistanceConfig AND musim-GapAssistanceConfig, are very important main features for NR MUSIM UEs.
Observation 2: A test function similar to SET UAI REQUEST need to be defined in 38.509 to lets the SS trigger a change of preference in the UE.
Proposal 1: Update the WID and WP of MUSIM to involve the changes to TS 38.509 to introduce the suitable test function for NR MUSIM test cases.
Proposal 2: RAN5 decides which way is better to fultill the test function for NR MUSIM devices .
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5 appendix A. Draft changes to SET UAI REQUEST
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The SS uses the Set UAI test procedure to trigger a change of preference in the UE that will cause the indication of UE Assistance Information (UAI) by the UE, see figure 5.8.1-1. The different types of information that can be sent in a SET UAI REQUEST is preferred RRC state for power saving and MUSIM, gap preference for MUSIM and other UE assistance informationi, see clause 6.8.
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Figure 5.8.1-1: Set UAI test procedure
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The SS requests the UE to set the preferred RRC state of UE Assistance Information by transmitting a SET UAI REQUEST message and the UE confirms by responding with a SET UAI RESPONSE message.
5.8.3	Reception of SET UAI REQUEST message by UE
When UE receives SET UAI REQUEST message then the UE shall:
1> if the UE is operating in RRC_CONNECTED state other than the MUSIM UE:
2>	set its preferred RRC state within the release preference, to the equivalent value as received in the Preferred RRC State of the SET UAI REQUEST message.
2>	transmit SET UAI RESPONSE message.
1>	if the MUSIM UE is operating in RRC_CONNECTED state:
2>	set its preferred RRC state within the release preference, to the equivalent value as received in the musim-PreferredRRC-State-r17 of the SET UAI REQUEST message.
2>	transmit SET UAI RESPONSE message.
1>	if the UE has a preference for MUSIM periodic gap(s):
2>	set its preferred gap preference, to the equivalent value as received in the musim-GapPreferenceList of the SET UAI REQUEST message.
2>	transmit SET UAI RESPONSE message.
else:
2>	the UE behaviour is unspecified.
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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

	Preferred RRC State
	
	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
	0
	1
	0
	0
	0
	octet 1



where Preferred RRC State is:
	8
	7
	6
	5
	4
	3
	2
	1
	bit no.

	Reserved
	E1
	E0
	octet 2



E1=0 and E0=0; idle.
E1=0 and E0=1; inactive.
E1=1 and E0=0: connected.
E1=1 and E0=1: outOfConnected.
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: _Toc114860579][bookmark: _Toc114860845][bookmark: _Toc98401925][bookmark: _Toc83708582][bookmark: _Toc68082578][bookmark: _Toc75377787][bookmark: _Toc90490995]6.8.2	SET 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
	0
	1
	0
	0
	1
	octet 1
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musim-GapPreference-r17

Indicates whether the UE supports providing MUSIM assistance information with
MUSIM gap preference and related MUSIM gap configuration, as defined in

TS 38.331 [9]. UE supporting this feature supports 3 periodic gaps and 1 aperiodic
gap.

UE

No

No

No

musimLeaveConnected-r17
Indicates whether the UE supports providing MUSIM assistance information with
indication of leaving RRC_CONNECTED state as defined in TS 38.331[9].

UE

No

No

No
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