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1.	Introduction
The Rel-17 work item on Enhancement of Network Slicing Phase 2 was introduced for the purpose of Network Slice Admission Control (NSAC), including the following UE requirements: 
· Restriction on the maximum number of UEs per network slice with a proper cause and a backoff timer.
· Restriction on the maximum number of PDU sessions per network slice with a proper cause and a backoff timer.
· Support of subscription-based mechanism ensuring that a UE is only allowed to be registered with compatible network slices.
Serving PLMN or SNPN can perform network slice admission control for the S-NSSAI(s) subject to NSAC to monitor and control the number of registered UEs per network slice. 
When the maximum number of UEs is reached, the network shall return the rejected S-NSSAI(s) in the rejected NSSAI with a new cause of “maximum number of UEs reached” and optionally a back-off timer in ER-NSSAI (Extended rejected NSSAI).
Extended rejected NSSAI is an information element that identifies a collection of rejected S-NSSAIs. The network provides the rejected NSSAI via either Rejected NSSAI IE or the Extended rejected NSSAI IE.
If the UE indicates support of ER NSSAI IE in the REGISTRATION REQUEST and the AMF determines that maximum number of UEs reached for one or more S-NSSAI(s) in the requested NSSAI, the AMF shall include the rejected NSSAI containing one or more S-NSSAIs with the rejection cause "S-NSSAI not available due to maximum number of UEs reached" in the Extended rejected NSSAI IE in the REGISTRATION REJECT message.
If the UE does not indicate support for extended rejected NSSAI and the maximum number of UEs has been reached, the AMF should include the rejected NSSAI containing one or more S-NSSAIs with the rejection cause "S-NSSAI not available in the current registration area" in the Rejected NSSAI IE and should not include these S-NSSAIs in the allowed NSSAI in the REGISTRATION ACCEPT message.
The SMF performs network slice admission control on the S-NSSAI during the PDU session establishment procedure. If the maximum number of PDU sessions on a network slice associated with an S-NSSAI has been already reached, the SMF rejects the PDU session establishment request using S-NSSAI based congestion control.

2.	Discussion
2.1	Analysis - NSAC / Mobility management aspects

In TS38.523-2 [3], all test cases under NSAC mobility management [TC9.1.12.x] and NSAC interworking with EPC [TC 9.3.1.4] are marked as mandatory even though UE has a capability to indicate the support of ER-NSSAI.
As per TS 24.501[1] clause 5.5.1.2.2 & clauses 5.5.1.2.4 and 5.5.1.3.5; 

“The UE shall set the ER-NSSAI bit to "Extended rejected NSSAI supported" in the 5GMM capability IE of the REGISTRATION REQUEST message.
If the UE has set the ER-NSSAI bit to "Extended rejected NSSAI supported" in the 5GMM capability IE of the REGISTRATION REQUEST message, the rejected S-NSSAI(s) shall be included in the Extended rejected NSSAI IE of the REGISTRATION REJECT message. Otherwise, the rejected S-NSSAI(s) shall be included in the Rejected NSSAI IE of the REGISTRATION REJECT message
If the UE supports extended rejected NSSAI and the AMF determines that maximum number of UEs reached for one or more S-NSSAI(s) in the requested NSSAI as specified in subclause 4.6.2.5, the AMF shall include the rejected NSSAI containing one or more S-NSSAIs with the rejection cause "S-NSSAI not available due to maximum number of UEs reached" in the Extended rejected NSSAI IE in the REGISTRATION ACCEPT message. In addition, the AMF may include a back-off timer value for each S-NSSAI with the rejection cause "S-NSSAI not available due to maximum number of UEs reached" included in the Extended rejected NSSAI IE of the REGISTRATION ACCEPT message.”
As per TS24.501[1], Table 9.11.3.1.1: 5GMM capability information element
Extended rejected NSSAI support (ER-NSSAI) (octet 5, bit 5)
This bit indicates the capability to support extended rejected NSSAI.
0 Extended rejected NSSAI not supported 
1 Extended rejected NSSAI supported
As per TS 24.501 clause 9.11.3.7; The purpose of the Extended rejected NSSAI information element is to identify a collection of rejected S-NSSAIs if UE supports extended rejected NSSAI.
Observation #1 – The R-17 UE has capability to indicate support of ER-NSSAI; UE’s can set this to “supported” after network IOT
2.2 Analysis - NSAC / Session management aspects
In TS38.523-1[2], NSAC Session management aspects test cases listed below covers the following PDU session establishment reject scenarios:
Table 2.2: Impacted protocol conformance test cases, ref. TS 38.523-1 [2]
	Clause
	TC Title
	Comments

	10.1.8.1
	NSAC / PDU session establishment reject / Maximum number of PDU sessions reached / Back-off timer is neither zero nor deactivated 
	TP1 verifies whether UE starts timer T3585 and does not send another PDU SESSION ESTABLISHMENT REQUEST message for the same S-NSSAI when PDU session establishment reject with 5GSM cause value #69 "insufficient resources for specific slice" and with Back-off timer received from NW
TP2 verifies whether UE restart timer T3585 when UE is switch off and switch on
TP3 verifies whether UE could initiate PDU session establishment request with the S-NSSAI when T3585 associated with the S-NSSAI expires.
TP4 verifies whether UE starts timer T3585 and does not send another PDU SESSION ESTABLISHMENT REQUEST message without an S-NSSAI when PDU session establishment reject with 5GSM cause value #69 "insufficient resources for specific slice" and with Back-off timer received from NW.

Conclusion:
The conformance requirement specified in TS 24.501 Clause 6.4.1.4.2 are coved as part. However, the requirements tested in these TPs have no changes from TS 24.501 Clause 6.4.1.4 of Rel-15. Hence the Rel-15 UE can also PASS this test.

	10.1.8.2
	 NSAC / PDU session establishment reject / Maximum number of PDU sessions reached / Back-off timer is deactivated 
	TP1 verifies when PDU SESSION ESTABLISHMENT REJECT with 5GSM cause value #69 and Back-off timer value deactivated received, UE does not send another PDU Session Establishment request with same S-NSSAI until   UE is switched off.
TP2 verifies when PDU SESSION ESTABLISHMENT REJECT with 5GSM cause value #69 and Back-off timer value deactivated received, UE does not send another PDU Session Establishment request with same S-NSSAI until UE receives a PDU SESSION MODIFICATION COMMAND message for the same S-NSSAI
TP4 verifies when PDU SESSION ESTABLISHMENT REJECT with 5GSM cause value #69 and Back-off timer value deactivated received, UE does not send another PDU Session Establishment request with same S-NSSAI until PDU SESSION RELEASE COMMAND message without the Back-off timer value IE for the same S-NSSAI received from NW.
Conclusion:
The conformance requirements covered in TP1, TP2, TP4 are specified in TS24.501 clause 4.6.3.1, and 6.4.1.4.2. Clause 4.6.3.1 covers NW behaviour and clause 6.4.1.4.2 covers handling of NW rejection due to congestion control. However, the requirements tested as part or TP1, TP2, TP3 specified in clause 6.4.1.4.2 have no changes from TS 24.501 Clause 6.4.1.4 of Rel-15. Hence the Rel-15 UE can also PASS this test.
TP3 verifies when PDU SESSION ESTABLISHMENT REJECT with 5GSM cause value #69 and Back-off timer value deactivated received, UE does not send another PDU Session Establishment request with same S-NSSAI until PDU SESSION AUTHENTICATION COMMAND message for a non-emergency PDU session for the same S-NSSAI is received from NW
Conclusion:
The conformance requirements covered in TP3 are specified in TS24.501 clause 4.6.3.1, and 6.4.1.4.2. Clause 4.6.3.1 covers NW behaviour and clause 6.4.1.4.2 covers handling of NW rejection due to congestion control.  
However, the requirements tested in TP3 has no changes from TS 24.501 Clause 6.4.1.4 of Rel-16. Hence the Rel-16 UE can also PASS this test.

	10.1.8.3
	NSAC / PDU session establishment reject / Maximum number of PDU sessions reached / Back-off timer is zero or not included
	TP1 verifies whether UE could send another PDU SESSION ESTABLISHMENT REQUEST message for the same S-NSSAI when PDU SESSION ESTABLISHMENT REJECT with 5GSM cause value #69 "insufficient resources for specific slice" and Back-off timer value set to zero received form NW.
TP2 verifies whether UE could send another PDU SESSION ESTABLISHMENT REQUEST message without an S-NSSAI when PDU SESSION ESTABLISHMENT REJECT with 5GSM cause value #69 "insufficient resources for specific slice" and Back-off timer value set to zero received form NW.
TP3 verifies whether UE could send another PDU SESSION ESTABLISHMENT REQUEST message when UE receives PDU SESSION ESTABLISHMENT REJECT with 5GSM cause value #69 "insufficient resources for specific slice" and Back-off timer value IE is not included. 
Conclusion:
The conformance requirement specified in TS 24.501 Clause 6.4.1.4.2 are coved as part of the above-mentioned TPs, However the requirements have no changes from TS 24.501 Clause 6.4.1.4 of Rel-15. Hence the Rel-15 UE can also PASS this test.


	10.1.8.4.
	 NSAC / 5GSM message not forwarded / Back-off timer
	TP1 verifies UE shall start timer T3585 and shall not send another PDU SESSION ESTABLISHMENT REQUEST message for the same S-NSSAI until T3585 expires when UE receives DL NAS TRANSPORT with 5GMM cause code #69 and Back-off timer.
Conclusion: 
The conformance requirement covered as part of these TPs are specified in TS 24.501 Clause clauses 4.6.3.1, 5.4.5.3.3, 5.4.5.3.2, and 6.4.1.4.2 (Rel.17). However, the requirements tested in this TP have no changes from TS 24.501 Rel-15. Hence the Rel-15 UE can also PASS this test.


	10.1.8.5
	 NSAC / Maximum number of PDU sessions reached / Emergency service
	TP1 verifies whether UE starts emergency PDU session establishment procedure when timer T3585 is running, and the UE needs to initial PDU session establishment for emergency services - 
Conclusion:
The conformance requirement specified in TS 24.501 Clause 6.4.1.4.2 are coved as part TP1, However the requirements tested in the above TPs have no changes from TS 24.501 Clause 6.4.1.4 of Rel-15. Hence the Rel-15 UE can also PASS this test.


 
Observation#2 - None of the SM test case introduced are testing unique UE requirement specific to R-17 eNS_Ph2 WI. This may cause even earlier UE release to PASS this test case but more importantly the UE requirements are not part of R-17 eNS_Ph2 WI

3.	Proposals

Observation #1 – The R-17 UE has capability to indicate support of ER-NSSAI; UE’s can set this to “supported” after network IOT
Proposal#1 – Based on Observation#1, The following test cases under NR Protocol test cases defined in TS38.523-1 [2] for NSAC Mobility Management aspects test cases (Cl 9.1.12.1-5) and NSAC interworking with EPC shall be defined with an applicability in TS38.523-2 [3] and associated PICS shall be defined in 38.508-2 [4].
In RAN5#101, below AP was raised to address Proposal#1
	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#101.01
	SIG
	Investigate on the solution to how to treat the capability of ER-NSSAI based on the network vendors' support.
	CMCC, Qualcomm, CATT, Huawei, Hisilicon, MCC TF160, Ericsson, MediaTek
	R5-236570
	RAN5#102
	Pending





Below is a recap of some alternate proposals which can be considered to address this and were also discussed in RAN5#101
Alt Proposal-1 – The rapportuer of this WI to ensure that sufficient evidence exists of this feature commecialization along with IOT opportunities and ONLY then introduce this WI in certification bodies.
Alt Proposal-2 – For features, like the ones discussed in this paper, RAN5 can control the Optionality by using existing tables in TS 38.508-2 (ex- below column M) and then keep revisiting every meeting if the status of column M needs to be changed, this can be a running AP as well.
	Item
	UE MAC Implementation Capabilities
	Ref.
	Release
	Mnemonic
	M
	If indicated "Yes" the feature shall be implemented and successfully tested for the corresponding release
	Comments

	3
	Support skipping of UL transmission for an uplink grant indicated on PDCCH if no data is available for transmission
	38.306, 4.2.6
	Rel-15
	pc_skipUplinkTxDynamic
	No
	
	




 
Observation#2 - None of the SM test case introduced are testing unique UE requirement specific to R-17 eNS_Ph2 WI. This may cause even earlier UE release to PASS this test case but more importantly the UE requirements are not part of R-17 eNS_Ph2 WI
Proposal#2 – The session management test cases introduced in the NSAC WI are not R-17 eNS_Ph2 unique requirements for UE hence they are misaligned in specification; these tests are currently mandatory for R-17 UE which is incorrect. 
Proposal#2-1 – All NSAC SM test cases to be “VOIDED” from Spec (TS38.523-1[2] and TS 523-2 [3]) 
Proposal#2-2 – Study them again to be reintroduced as R-15 through 5GS maintenance WI on a need basis. Any R-17 eNS_Ph2 UE specific requirement, if found, can be covered in TEI_17 WI.
In RAN5#101, below AP was raised to address endorsed Proposal#2-2
	Action ID
	sWG
	Action
	Responsible
	Relevant Tdoc
	Deadline
	Status

	AP#101.02
	SIG
	Investigate on the solution of which release/WIs current test cases in 10.1.8 (NSAC) should be allocated.
	CATT, CMCC, Qualcomm, MCC TF160, ZTE
	R5-236570
	RAN5#102
	Pending




As this AP has not progressed, below w/f can be applied –

Proposal 2-2A – Add note in applicabilty that these tests have open issues to be addressed, verification of new tests shall be paused unitl the AP is complete.
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