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1. Abstract
This document:

-
identifies that RAN2 LS C1-184550 / R2-1810959 proposed some NAS/AS interactions which are not supported by 24.501;
-
evaluates the NAS/AS interactions proposed by RAN2; and
-
proposes to inform RAN2 about NAS/AS interactions expected in TS 24.501.
2. Discussion
During Jul 2018 CT1 meeting, CT1 received RAN2 LS C1-184550 / R2-1810959.

RAN2 LS C1-184550 / R2-1810959 was noted without any related CR and without any reply LS.
However, after further study, it seems that RAN2 LS C1-184550 / R2-1810959 requires some extensions in CT1 specification.

RAN2 LS C1-184550 / R2-1810959 stated:
Agreements

1
An (idle or inactive) UE that receives RRCReject with wait time in response to an access attempt triggered by NAS triggered events informs NAS of accesses apart from MT access and emergency are barred (T302 running)
2
An (inactive) UE that receives RRCReject with wait time in response to an access attempt triggered by AS triggered events, does not inform NAS that T302 is running at the time RRCReject is received, but does inform NAS that T302 is running if it later receives a NAS triggered request.

3
The UE shall respond to RAN paging and CN paging when T302 is running. 

4
The UE is allowed to access for emergency when T302 is running. 

5
At T302 expiry or T302 stopped, if NAS was informed that access was barred (due to T302 running) , then AS informs upper layers about barring alleviation (due to T302)
FFS Whether T302 is stopped on reception of RAN paging, CN paging, emergency call or reception of e.g. Resume or Setup or Release, etc messages.

RAN2 agreements 1) and 5) suggest that when NAS layer requests AS layer to establish RRC connection, then NAS layer can receive "accesses apart from MT access and emergency are barred (T302 running)" indication, which is later on followed by "barring alleviation (due to T302)" indication.
Such interactions are not expected in TS 24.501.
TS 24.501 expects (see annex A) that:

step-1:
NAS layer provides to AS layer the access identities and the access category for the purpose of access control checking;

step-2:
AS layer performs the UAC barring check; and

step-3:
AS layer responds to NAS layer with either "access attempt is barred" indication (later followed by "barring is alleviated" for the same access category) or "access attempt is allowed" indication.
NAS layer:

-
does not expect any indication from AS layer indicating that "accesses apart from MT access and emergency are barred (T302 running)".

-
does not expect "access attempt is barred" indication unrelated to the access category for which NAS layer earlier requested AS layer to perform UAC barring check.
-
does not expect "access attempt is barred" indication if RRC connection is established for access attempt for which UAC barring check is to be skipped.
Observation:
RAN2 LS C1-184550 / R2-1810959 describes NAS/AS interactions which are not expected in TS 24.501.

Conclusion-1:
NAS/AS interactions in RAN2 LS C1-184550 / R2-1810959 requires extensions of TS 24.501.

In order to satisfy RAN2 agreement 1) and 5), the NAS handling would have to be extended as follows:
1)
NAS layer would need to maintain barring state based on "accesses apart from MT access and emergency are barred (T302 running)" indication and "barring alleviation (due to T302)" indication; and
2)
NAS layer would need to block access attemps based on the NAS maintained barring state, rather than requesting AS layer to perform the UAC barring check.

The above NAS extension would have the following disadvantages:
1)
this extension does not seem to bring any new functionality. If AS layer has T302 timer running, does NOT send to NAS layer the "accesses apart from MT access and emergency are barred (T302 running)" indication, and NAS layer requests UAC barring check for access category 1 or 3 - 63, then AS layer anyway bars the access attempt, as indicated in RAN2 agreement 2);
2)
in this extension, barring information in AS layer is somehow replicated in NAS layer. It requires unnecessary synchrozation of the AS state and NAS state; and

3)
for situations where UAC barring check is to be skipped, the condition for skipping the UAC barring check must be documented and aligned in two layers - in NAS layer and in AS layer.

The above NAS extension does not seem to have any advantages. Any potential saving of battery power needed for regular NAS layer / AS layer interaction for UAC barring check is minimal as no UE communication with network is required.
Conclusion-2:
Potential 24.501 extension to handle NAS/AS interactions proposed in RAN2 LS C1-184550 / R2-1810959 would have disadvantages and no clear advantage .

3. Conclusions

Observation:
RAN2 LS C1-184550 / R2-1810959 describes NAS/AS interactions which are not expected in TS 24.501.

Conclusion-1:
NAS/AS interactions in RAN2 LS C1-184550 / R2-1810959 requires extensions of TS 24.501.

Conclusion-2:
Potential 24.501 extension to handle NAS/AS interactions proposed in RAN2 LS C1-184550 / R2-1810959 would have disadvantages and no clear advantage .

4. Proposal

It is proposed to agree way forward for CT1 handling of RAN2 LS C1-184550 / R2-1810959.

It is proposed to inform RAN2 about NAS / AS interface for unified access control and RRC connection establishment/resume, as expected in TS 24.501. The information should be provided separately for 5GMM-IDLE mode, 5GMM-CONNECTED mode and 5GMM-CONNECTED mode with RRC inactive indication.
Annex A - 24.501 quotes

4.5.4.1
Access control and checking in 5GMM-IDLE mode
When the UE is in 5GMM-IDLE mode, upon receiving a request from the upper layers for an access attempt, the NAS shall categorize the access attempt into access identities and an access category following subclause 4.5.2, table 4.5.2.1 and table 4.5.2.2, and subclause 4.5.3, and provide the applicable access identities and the access category to the lower layers for the purpose of access control checking. In this request to the lower layer the NAS can also provide to the lower layer the RRC establishment cause determined as specified in subclause 4.5.6 of this specification.
NOTE 1:
The access barring check is performed by the lower layers.
NOTE 2:
As an implementation option, the NAS can provide the RRC establishment cause to the lower layers after being informed by the lower layers that the access attempt is allowed.
If the lower layers indicate that the access attempt is allowed, the NAS shall initiate the procedure to send the initial NAS message for the access attempt.

If the lower layers indicate that the access attempt is barred, the NAS shall not initiate the procedure to send the initial NAS message for the access attempt. Additionally, if the event which triggered the access attempt was an MO-MMTEL-voice-call-started indication, an MO-MMTEL-video-call-started indication or an MO-SMSoIP-attempt-started indication, the NAS shall notify the upper layers that the access attempt is barred. Upon receiving an indication from the lower layers that the barring is alleviated for the access category with which the access attempt was associated , the NAS may initiate the procedure to send the initial NAS message, if still needed.

NOTE 3:
Barring timers, on a per access category basis, is run by the lower layers. At expiry of barring timers, the indication of alleviation of access barring is indicated to the NAS on a per access category basis.
4.5.4.2
Access control and checking in 5GMM-CONNECTED mode and in 5GMM-CONNECTED mode with RRC inactive indication
When the UE is in 5GMM-CONNECTED mode or 5GMM-CONNECTED mode with RRC inactive indication, upon detecting one of events 1) through 5) listed in subclause 4.5.1, the NAS shall categorize the corresponding access attempt into access identities and an access category following subclause 4.5.2, table 4.5.2.1 and table 4.5.2.2, and subclause 4.5.2.3, and provide the access identities and the access category to the lower layers for the purpose of access control checking. In this request to the lower layer the NAS can also provide to the lower layer the RRC establishment cause determined as specified in subclause 4.5.6 of this specification.

NOTE 1:
As an implementation option, the NAS can provide the RRC establishment cause to the lower layers after being informed by the lower layers that the access attempt is allowed.
If the lower layers indicate that the access attempt is allowed, the NAS shall take the following action depending on the event which triggered the access attempt:
Editor's note:
It is FFS whether the NAS layeris involved in determining t the RRC resume cause when transiting over 3GPP access from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-CONNECTED mode due to an uplink use-data packet via re-activated PDU session.
a)
if the event which triggered the access attempt was an MO-MMTEL-voice-call-started indication, an MO-MMTEL-video-call-started indication or an MO-SMSoIP-attempt-started indication, the NAS shall notify the upper layers that the access attempt is allowed;

b)
if the event which triggered the access attempt was a request from upper layers to send a mobile originated SMS over NAS, 5GMM shall initiate the NAS transport procedure as specified in subclause 5.4.5 to send the SMS in an UL NAS TRANSPORT message;

c)
if the event which triggered the access attempt was a request from upper layers to establish a new PDU session, 5GMM shall initiate the NAS transport procedure as specified in subclause 5.4.5 to send the PDU SESSION ESTABLISHMENT REQUEST message;

d)
if the event which triggered the access attempt was a request from upper layers to modify an existing PDU session, 5GMM shall initiate the NAS transport procedure as specified in subclause 5.4.5 to send the PDU SESSION MODIFICATION REQUEST message; and

e)
if the event which triggered the access attempt was a request to re-establish the user-plane resources for an existing PDU session, 5GMM shall initiate the service request procedure as specified in subclause 5.6.1.
If the lower layers indicate that the access attempt is barred, the NAS shall take the following action depending on the event which triggered the access attempt:

a)
if the event which triggered the access attempt was an MO-MMTEL-voice-call-started indication, an MO-MMTEL-video-call-started indication or an MO-SMSoIP-attempt-started indication, the NAS shall notify the upper layers that the access attempt is barred. Upon receiving an indication from the lower layers that the barring is alleviated for the access category with which the access attempt was associated, the NAS shall notify the upper layers that the barring is alleviated for the access category;
NOTE 2:
In this case prohibiting the initiation of the MMTEL voice session, MMTEL video session or prohibiting sending of the SMS over IP is performed by the upper layers.
b)
if the event which triggered the access attempt was a request from upper layers to send a mobile originated SMS over NAS, 5GMM shall not initiate the NAS transport procedure as specified in subclause 5.4.5 to send the SMS in an UL NAS TRANSPORT message. Upon receiving an indication from the lower layers that the barring is alleviated for the access category with which the access attempt was associated, 5GMM may initiate the NAS transport procedure as specified in subclause 5.4.5 to send the SMS in an UL NAS TRANSPORT message, if still needed;

c)
if the event which triggered the access attempt was a request from upper layers to establish a new PDU session, 5GMM shall not initiate the NAS transport procedure to send the PDU SESSION ESTABLISHMENT REQUEST message. Upon receiving an indication from the lower layers that the barring is alleviated for the access category with which the access attempt was associated, the NAS may initiate the NAS transport procedure as specified in subclause 5.4.5, if still needed;

d)
if the event which triggered the access attempt was a request from upper layers to modify an existing PDU session modification, 5GMM shall not initiate the NAS transport procedure to send the PDU SESSION MODIFICATION REQUEST message. Upon receiving an indication from the lower layers that the barring is alleviated for the access category with which the access attempt was associated, the NAS may initiate the NAS transport procedure as specified in subclause 5.4.5, if still needed; and

e)-
if the event which triggered the access attempt was a request to re-establish the user-plane resources for an existing PDU session, the NAS shall not initiate the service request procedure as specified in subclause 5.6.1. Upon receiving an indication from the lower layers that the barring is alleviated for the access category with which the access attempt was associated, the NAS may initiate the service request procedure as specified in subclause 5.6.1, if still needed.
