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Discussion and decision
1 Introduction

In legacy IMS operation, the IMS registration related signaling (e.g. IMS initial registration, re-registration, subscription refresh) is treated by UE as normal user data (MO data) when doing the access control check for both, LTE connected to EPC (i.e. via ACB, ACB-skip), as well as, NR or LTE connected to 5GC (i.e. via UAC). 

CT1 requested SA1 [1] to extend the stage-1 requirements (specified in TS 22.011 sub-clauses 4.3.1 and 4.3.2 for EPS and in TS 22.261 for 5GS) to provide different access control treatment for IMS registration related signaling (e.g. IMS initial registration, re-registration, subscription refresh) in comparison to access control treatment for other kind of traffic.

Based on SA1 ongoing work [2]

 REF _Ref16447299 \r \h 
[3]

 REF _Ref16447341 \r \h 
[4], an incoming SA1 LS is foreseen for RAN2#107 meeting requesting to provide different access control treatment for IMS registration related signaling. This contributions discusses the corresponding RAN2 foreseen impacts/options to address the potential new SA1 requirements.
2 Discussion

2.1 Access control (AC) handling
2.1.1 For LTE or NR connected to 5GS
In NR or LTE connected to 5GC, different access control treatment can be provided to IMS registration related signaling by assigning one of the new access category number to it, as described in [4]. Corresponding changes are also expected in CT1 TS but are transparent to RAN2 TS.
Proposal 1. When NR or LTE are connected to 5GC, there is no impact foreseen in RAN2 TS to provide different access control treatment for IMS registration related signaling (as SA1 & CT1 TS are assigning a new access category number to it). 

2.1.2 For LTE connected to EPC

In LTE connected to EPC, different access control treatment can be provided to IMS registration related signaling by enabling any of the following options:

Option (1). A new ACB-skip indication: a new flag (e.g. ac-BarringSkipForIMS-signaling) is broadcast to indicate whether IMS registration related signaling has to apply or skip ACB.
(1.1) If ac-BarringSkipForIMS-signaling is set to TRUE, IMS registration related signaling skips AC.

(1.2) If ac-BarringSkipForIMS-signaling is set to FALSE, AC is dependent to the AC information indicated for "MO data" (similarly as it was done with ACB-skip legacy feature).

Option (2). Re-use legacy ACB-skip feature: legacy ACB-skip indicators are also applicable for IMS registration related signaling. 

(2.1) If any of the legacy ACB-skip indicators (for MMTel voice, video or SMS) is set to TRUE, the UE is also implicitly allowed to skip ACB for IMS registration related signaling.

(2.2) If all legacy ACB-skip indicators (for MMTel voice, video and SMS) are set to FALSE, AC is dependent to the AC information indicated for "MO data" (similarly as it was done with ACB-skip legacy feature).

Option (3). A combination of previous options (1) and (2) as follow:

(3.1) If the new ac-BarringSkipForIMS-signaling is broadcasted (which could be set to TRUE or FALSE), UE behaves based on it when sending IMS registration related signaling (as explained in option (1) above).

(3.2) If the new ac-BarringSkipForIMS-signaling is not supported by the network (i.e. it is not broadcasted), UE behaves based the legacy ACB-skip indicators (for MMTel voice, video or SMS) when also sending IMS registration related signaling (as explained in option (2) above).
The advantage of option (3) is that networks/operators could potentially control the access for IMS registration independently from the IMS services MMTel voice/video and SMS, whereas in a legacy network (or networks that do not enable this new feature), the operator can rely on the existing legacy skip indicators. 
On summary, option 3 would behave as follow:
· If a networks enables the new access control handling for IMS registration related signaling, UE shall apply this for the AC handling of IMS registration related signaling. 

· If a networks does not enable the new access control handling for IMS registration related signaling, UE shall re-use legacy ACB-skip (sent for any of SMS access attempts, MMTEL voice access attempts or MMTEL video access attempts) for the AC handling of IMS registration related signaling.
Proposal 2. When LTE is connected to EPC, access control provides different handling for IMS registration related signaling by:

Proposal 2.1. If a networks enables the new access control handling for IMS registration related signaling (by broadcasting the new ac-BarringSkipForIMS-signaling set to TRUE or FALSE), UE shall apply this for the AC handling of IMS registration related signaling. 
Proposal 2.1.1. If ac-BarringSkipForIMS-signaling is set to TRUE, IMS registration related signaling skips AC.

Proposal 2.1.2. If ac-BarringSkipForIMS-signaling is set to FALSE, AC is dependent to the AC information indicated for "MO data" (similarly as it was done with ACB-skip legacy feature).
Proposal 2.2. If a networks does not enable the new access control handling for IMS registration related signaling, UE shall re-use legacy ACB-skip (sent for any of SMS access attempts, MMTEL voice access attempts or MMTEL video access attempts) for the AC handling of IMS registration related signaling.
Proposal 2.2.1. If any of the legacy ACB-skip indicators (for MMTel voice, video or SMS) is set to TRUE, the UE is also implicitly allowed to skip ACB for IMS registration related signaling.

Proposal 2.2.2. If all legacy ACB-skip indicators (for MMTel voice, video and SMS) are set to FALSE, AC is dependent to the AC information indicated for "MO data" (similarly as it was done with ACB-skip legacy feature).

2.2 Establishment/resume cause
RAN2 should also discussed whether any differentiation can be done via the establishment or resume cause values to help network when rejecting an RRC connection due to overloading scenarios. Note that the initial assumption is that CT1 would provide the required information to enable this.
For NR connected to 5GS, different cause values are defined for IMS voice/video and SMS, and there are still some spare values available, as shown in the following references of TS 38.331:

EstablishmentCause ( emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, mps-PriorityAccess, mcs-PriorityAccess, spare6, spare5, spare4, spare3, spare2, spare1.
ResumeCause ( emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall, mo-VideoCall, mo-SMS, rna-Update, mps-PriorityAccess, mcs-PriorityAccess, spare1, spare2, spare3, spare4, spare5.
For LTE connected to 5GS or EPS, common cause value is used for IMS voice and video (mo-VoiceCall), and there are few spare values available, as shown in the following references before of TS 36.331:

EstablishmentCause ( emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1.
EstablishmentCause-5GC ( emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, mo-VoiceCall, spare2, spare1.

ResumeCause ( emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, delayTolerantAccess-v1020, mo-VoiceCall-v1280, spare1.

ResumeCause-r15 ( emergency, highPriorityAccess, mt-Access, mo-Signalling, mo-Data, rna-Update, mo-VoiceCall, spare1.
In theory it would be possible to use one of the spare values to differentiate the access of IMS registration related signaling, however we do not see this as a "must-have", understanding that there are limited number of spare values available due to RRC Msg.3 size limitation. Moreover NAS layer could potentially also trigger other IMS related cause values (such as mo-VoiceCall or mo-VideoCall) for access due to IMS registration related signaling.
Proposal 3. RAN2 does not create new establishment or resume case values for IMS registration related signaling for any case (i.e. for LTE connected to EPS or 5GS nor, for NR connected to 5GS). 

3 Conclusion

The proposals captured are the following:
Proposal 1.
When NR or LTE are connected to 5GC, there is no impact foreseen in RAN2 TS to provide different access control treatment for IMS registration related signaling (as SA1 & CT1 TS are assigning a new access category number to it).
Proposal 2.
When LTE is connected to EPC, access control provides different handling for IMS registration related signaling by:
Proposal 2.2.
If a networks does not enable the new access control handling for IMS registration related signaling, UE shall re-use legacy ACB-skip (sent for any of SMS access attempts, MMTEL voice access attempts or MMTEL video access attempts) for the AC handling of IMS registration related signaling.
Proposal 3.
RAN2 does not create new establishment or resume case values for IMS registration related signaling for any case (i.e. for LTE connected to EPS or 5GS nor, for NR connected to 5GS).
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