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1.	Introduction
In the SA2#119 meeting, the following description on the non-3GPP access was approved for TS 23.501:

	[bookmark: _Toc475575375]5.5.2	Registration Management
For an UE that is registered over non 3GPP access, a change point of attachment (e.g. change of WLAN AP) shall not lead the UE to perform a registration update procedure  
Editor’s Note:	It is FFS whether the UE needs to support periodic registration update procedures over  Non 3GPP access
[bookmark: _Toc475575376]5.5.3	Connection Management
In case of Untrusted Non 3GPP access to 5G Core the release of the Nwu signalling connection between the UE and the N3IWF is interpreted 
· By the UE as a criteria to go to CM-IDLE state for the Non 3GPP access
· By the N3IWF as a criteria to release the N2 connection
In case of Untrusted Non 3GPP access to the 5G Core, when the AMF releases the N2 interface, the N3IWF shall release all the resources associated with the UE including the NWu connection with the UE. When the N2 signalling connection is released, the UE state in the AMF for the non-3GPP access is CM-IDLE.
An UE cannot be paged on non 3GPP access.



So CM-IDLE state is now available for the non-3GPP access. However, it is not clear on the idle mode behavior for the non-3GPP access while in the CM-IDLE state, for both the UE and the network. In this paper, we examine some ambiguous points that needs to be considered for the UE and the network using non-3GPP access in the CM-IDLE state.


2.	Discussion
The UE and network behavior while in the CM-DILE state is specified in the TS 23.501 clause 5.3.3.2.2 as follows:
	[bookmark: _Toc476480097]5.3.3.2.2	CM-IDLE state
A UE in CM-IDLE state has no NAS signalling connection established with the AMF over N1. The UE performs cell selection, cell reselection and PLMN selection.
There are no N2 and N3 connections for the UE in the CM-IDLE state.
In the CM-IDLE state, the UE shall, unless otherwise specified in sub-clause 5.3.4.1:
-	if not in MO-only mode, respond to paging, if received, by performing a service request procedure (see TS 23.502 [3] clause 4.2.3.2);
-	perform a service request procedure when the UE has uplink signalling or user data to be sent (see TS 23.502 [3] clause 4.2.3.2).
-	enter CM-CONNECTED state whenever an AN signalling connection is established between the UE and the AN (e.g. entering RRC Connected state over 3GPP access). The transmission of an Initial NAS message (Registration Request, Service Request or Deregistration Request) initiates the transition from CM-IDLE to CM-CONNECTED state.
In the CM-IDLE state, the AMF shall:
-	if a UE is not in MO-only mode, perform a network triggered service request procedure when it has signaling or mobile-terminated data to be sent to this UE, by sending a Paging Request to this UE (see TS 23.502 [3] clause 4.2.3.3).
-	enter CM-CONNECTED whenever an N2 connection is established for this UE between the AN and the AMF.
The UE and the AMF may optimize the power efficiency and signalling efficiency of the UE when in CM-IDLE state e.g. by activating MICO mode (see sub-clause 5.4.1.3).
Editor's note:	The CM states for the UE that successfully registered via non-3GPP access is FFS.
Editor's note:	The definition of AN signaling connection is FFS: over 3GPP access, an AN signaling connection is an RRC connection. Over N3GPP access, an AN signaling connection is FFS



According to the text above, UE’s behaviors for CM-IDLE state are:
1. performing cell selection, cell reselection and PLMN selection
2. transition from CM-IDLE to CM-CONNECTED state by sending RM procedure (Service Request, Registration)
3. receiving paging for mobile terminated data/signalling (if any)
Additionally, reachability management by performing periodic registration update procedure, with the periodic registration timer (similar to pTAU timer) handling
(Re-)selection of cell or PLMN is surely not applicable for the non-3GPP access. So cell/PLMN selection doesn’t have to be considered. And paging is not applicable on non-3GPP access according to TS 23.501 clause 5.5.3, so paging also doesn’t need to be considered either. So only other two points, CM state transition and reachability management, needs to be analysed.
One of the benefits of CM-IDLE state for non-3GPP access can be an efficient context handling. But still what kind of information or context remains in the AMF is unclear. If non-3gpp access refers the handling of 3GPP access, one problem remains: the security context. Depending on the AMF’s handling of security context regarding non-3GPP access in CM-IDLE state, how the CM state transition (from idle to connected) can take place would be determine, e.g. whether to use service request or registration, or other procedure. And it is clear that the handling of security parameter during certain state should be analysed and determined by SA3.
Observation 1. It is unclear how to handle security context when the UE goes to CM-IDLE and how the CM state transition takes place, for non-3GPP, which needs to be analysed and determined by SA3.

In terms of UE reachability, the UE can be considered unreachable while in CM-IDLE state for non-3GPP access, since an UE cannot be paged on non 3GPP access. So MT data/signalling is not available in CM-IDLE state, while MO data/signalling may be possible if the CM-state transition for non-3GPP access is defined. 
Observation 2. Since an UE cannot be paged on non 3GPP access, the UE is unreachable in CM-IDLE state if the UE is only using non-3GPP access.
If we assume that MT transfer is not needed for the UE in CM-IDLE for non-3GPP access, there’s an editor’s note in TS 23.501 clause 5.5.2, saying
Editor’s Note:	It is FFS whether the UE needs to support periodic registration update procedures over Non 3GPP access
In terms of the purpose itself, the purpose of periodic registration update is to maintain the UE as reachable, which may not be applicable to the UE using non-3GPP access according to the observation 2 above. Also when we consider the procedure, registration procedure over non-3GPP access for the UE in idle mode requires a lengthy and complex establishment of IPsec SA before it sends out NAS message. After the periodic registration, the UE goes back to the CM-IDLE state. The point is, it is inefficient to perform a full security association procedure only for notification of UE’s reachability. So it will beneficial to limit the UE to perform the procedure, which is not really required for most of the UE using non-3GPP access. In this case, a registration timer handling for the non-3GPP access is not required, and the following EN can be removed in TS 23.501 clause 5.3.2.4:
Editor's note:	It is FFS whether a registration timer is used for the registration over Non 3GPP access
[bookmark: _GoBack]Proposal. The UE does not perform a periodic registration procedure over non-3GPP access.
3.	Proposal
According to the discussion above, we would like to propose to add the following texts in TS 23.501.

* * * * Start of 1st Change * * * *
[bookmark: _Toc476324427][bookmark: _Toc476324452]5.3.2.4	Support of an UE registered over both 3GPP and Non 3GPP access
For a given serving PLMN there is one RM context for an UE even though the UE may be consecutively or simultaneously served by a 3GPP access and a Non 3GPP access (N3IWF) of this PLMN.
An AMF associates the RM context for an UE with:
-	a Temporary Identifier that is common between 3GPP and Non 3GPP. This Temporary Identifier is globally unique.
-	a registration state per access type (3GPP / Non 3GPP)
Editor's note:	It is FFS where it is possible to define an Unique registration state applying to both 3GPP access and Non 3GPP access.
-	a registration areas per access type: one registration area for 3GPP access and another registration areas for non 3GPP access.
-	A registration timer for 3GPP access.
Editor's note:	It is FFS whether a registration timer is used for the registration over Non 3GPP access
The registration area for 3GPP access corresponds to a TA list. The registration area for Non 3GPP access corresponds to a unique reserved TA value (i.e. dedicated to non 3GPP access). There is thus an unique Tracking Area for the non 3GPP access to 5GC.
The TA list provided to the UE over 3GPP access does not refer to the TAI that is associated with non 3GPP access
The AMF assigns a single Temporary Identifier to the UE. The Temporary Identifier is assigned upon the first successful registration of the UE, and is valid over any of both 3GPP and Non 3GPP access for the UE. Upon performing a Registration procedure over the non-3GPP access or the 3GPP access, the UE provides the temporary ID it has received in earlier successful registration over any access. This enables the AN to select an AMF that maintains the UE context created at the first registration procedure, and enables the AMF to correlate the registration request to the existing UE context. The temporary identifier may be re-assigned over any of the 3GPP and Non 3GPP access.
Editor's note:	In case Temporary Identifier assigned over 3gpp access refer to a geographical Group Id, a procedure needs to be defined in TS 23.502 [3] to cover following case: an UE whose Temporary Identifier assigned over Non 3GPP access refers to a non geographical Group Id, issues a registration procedure over 3GPP access. In that case an AMF relocation is needed.
The deregistration request may be associated with an indication of whether it applies only to the access on which the de-registration procedure is run or to all accesses of the UE (3GPP and Non 3GPP access).
Registration Management over Non 3GPP access is further defined in clause 5.5.2.

* * * * Start of 2nd Change * * * *
[bookmark: _Toc476324454]5.5.2	Registration Management
For an UE that is registered over non 3GPP access, a change point of attachment (e.g. change of WLAN AP) shall not lead the UE to perform a registration update procedure.
An UE does not perform a periodic registration update procedure over non-3GPP access.

Editor's note:	It is FFS whether the UE needs to support periodic registration update procedures over  Non 3GPP access

* * * * End of Changes * * * *
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