3GPP TSG-SA WG1 Meeting #87
S1-192143
Sophia Antipolis, France, 19 – 23 August 2019
(revision of S1-19xxxx)
Title:
Discussion on enhanced access control for IMS signalling
Agenda Item:
3
Source:
Huawei, KDDI, NTT DoCoMo
Contact:
Yuan Wang

wangyuan5@huawei.com
1. Introduction

TS 22.011 clause 4.3.1 “Access Class Barring” specifies the following requirements:

"-
The serving network shall be able to indicate whether or not a UE shall apply Access Class Barring for SMS access attempts in SMS over SGs, SMS over IMS (SMS over IP), and SMS over S102. This indication is valid for Access Classes 0-9 and 11-15.

-
The serving network shall be able to indicate whether or not a UE shall apply Access Class Barring for MMTEL voice access attempts. This indication is valid for Access Classes 0-9 and 11-15.

-
The serving network shall be able to indicate whether or not a UE shall apply Access Class Barring for MMTEL video access attempts. This indication is valid for Access Classes 0-9 and 11-15."
Based on the above SA1 requirements, RAN2 and CT1 specified the ACB skip mechanism in Rel-12 under the Smart Congestion Mitigation (SCM) work items (SCM_LTE WID in RAN2 and SCM_LTE-CT WID in CT1). The SCM mechanism defined in Rel-12 allows UE to prioritize MO MMTEL voice, MO MMTEL video and MO SMS (including MO SMSoIP and MO SMS over NAS) services over other traffic (e.g. location registration, background data from applications) even when ACB has been invoked by the network (i.e. SCM mechanism allows UE to skip ACB for VoLTE, ViLTE and SMS).
The ACB skip mechanism specified by RAN2 in TS 36.331 is as follows:

"1>
else if the UE is establishing the RRC connection for mobile originating MMTEL voice, mobile originating MMTEL video, mobile originating SMSoIP or mobile originating SMS:

2>
if the UE is establishing the RRC connection for mobile originating MMTEL voice and SystemInformationBlockType2 includes ac-BarringSkipForMMTELVoice; or

2>
if the UE is establishing the RRC connection for mobile originating MMTEL video and SystemInformationBlockType2 includes ac-BarringSkipForMMTELVideo; or

2>
if the UE is establishing the RRC connection for mobile originating SMSoIP or SMS and SystemInformationBlockType2 includes ac-BarringSkipForSMS:

3>
consider access to the cell as not barred;"

To enable the above ACB skip mechanism defined by RAN2, CT1 has specified the ACB skip mechanism by defining four (4) new call types as specified in Table D.1.1 of TS 24.301: "originating MMTEL voice", "originating MMTEL video", "originating SMSoIP" and "originating SMS".
However, with respect to the above specfied mechanism a problem been observed in 4G field as given below. 
2. Problems in 4G
As specified in TS 24.229 “IP multimedia call control protocol based on SIP and SDP, Stage 3” clause L.3.1.2 for  Availability for calls and clause L.3.1.2A Availability for SMS over IMS;   A UE shall perform an initial IMS registration using an EPS bearer context for SIP signalling. To make the EPS bearer context for SIP signalling available, the UE shall proceed differently per different cases:

(1) If the UE is not attached for EPS services, perform a EPS attach procedure and during this EPS attach procedure establish such EPS bearer context for SIP signalling.
(2) If the UE is attached for EPS services:

a. if a default EPS bearer context is not available with the selected P-GW, the UE shall initiate a PDN connection establishment procedure and indicate to the network in the PDN CONNECTIVITY REQUEST that the request is for SIP signalling.
b. if a default EPS bearer context is available with the selected P-GW but no EPS bearer for SIP signalling, the UE initiate a bearer resource allocation procedure and indicate in the BEARER RESOURCE ALLOCATION REQUEST message that the request is for SIP signalling.
From NAS perspective, above case (1) triggers the EPS attach procedure while case (2) triggers the Tracking Area Update (TAU) or service request procedure when the UE is in the idle mode. Then based on call type setting specified in Table D.1.1 in TS 24.301, for both cases (1) and (2), the call type will be set to "originating signalling" or "originating calls", which was not prioritized by SCM (SCM_LTE). 
This causes a problem:  As the access attempt for estalishing the EPS bearer context for SIP signalling is not prioritized by SCM (SCM_LTE), this access attempt will be barred at the AS layer if the access barring check does not pass the ACB. As a result, the UE cannot perform an initial IMS registration using an EPS bearer context for SIP signalling and MO MMTEL voice, MO MMTEL video and MO SMSoIP services are not available, even though the UE AS layer and RAN supported SCM_LTE.

Problem1: The access attempt for IMS initial registration can be barred by ACB as it was not prioritized by SCM (SCM_LTE) and this causes MO MMTEL voice, MO MMTEL video and MO SMSoIP services are not available.

Also, after the initial IMS registration has been completed, the UE can perform the reregistration of a previously registered public user identity or the registration of additional public user identities as specified in TS 24.229 clause 5.1.1.4. Furthermore, as specified in TS 24.229 clause 5.1.1.3, if continued subscription is required after the initial IMS registration, the UE shall automatically refresh the subscription to the reg event package for a previously registered public user identity. All these will trigger an access attempt for SIP signalling to be transported over EPS bearer context for SIP signalling. In case the UE is in the idle mode, the access attempt to re-activate the user-plane resourses of EPS bearer context for SIP signalling can be barred by ACB as it is not prioritized by SCM (SCM_LTE). As a result, the IMS procedures (e.g. reregistration, subscription refresh) cannot be initiated and cause failure handling at the UE (e.g. expiration of timer F). This will cause MO MMTEL voice, MO MMTEL video and MO SMSoIP services are not available, even though the UE AS layer and RAN supported SCM_LTE.

Problem 2: After the IMS initial registration, the access attempt for some SIP signalling (e.g. reregistration, subscription refresh) can also be barred by ACB as it was not prioritized by SCM (SCM_LTE) which causes the failure handling at the UE and this causes MO MMTEL voice, MO MMTEL video and MO SMSoIP services are not available.
These problems were observed in the field for 4G. Note that for a UE already attached for EPS services, problem can only happen in the idle mode as there is no ACB for connected mode in 4G.

3. Problems in 5GS
As indicated by CT1 similar problems may also exist in 5GS for the Unified Access Control (UAC) as only MO MMTEL voice, MO MMTEL video and MO SMS (including MO SMSoIP and MO SMS over NAS) services can be treated differently from other traffic.

4. Proposal
4G: 

Since many eNBs are in operation now, it is desirable not to impact existing eNBs and RAN specifications, and we suppose the problems can be resolved by UE implementation by cooperation of UE/chip venders and operators. As an consequence, we suggest to change nothing in TS22.011.
5GS:
To resolve the problems identified for 5GS in section 3, it’s proposed to add a new access category for the access attempt for IMS signalling. Also to avoid the impacts for R15 gNBs that already deployed or will be deployed soon, this proposal is applied for R16 and later release. 
The above proposal is captured in CR to TS 22.261 in S1-192yyy.
