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Abstract of the contribution: This contribution identifies some of the Editor’s notes which are no longer valid and some which can be turned into an informative NOTE in TS 23.501. 
1. Introduction
TS 23.501 has a number of editor’s notes and FFS. SA2#122bis should resolve most of them for taking the TS for plenary approval. This paper identifies some of the editor’s notes which are no longer valid and those that can be turned into informative notes. Correspondingly updates to the relevant clauses are proposed.
2. Discussion
The discussion for removing / resolving an EN is given inline as inline comments for better readability. Those will be moved to the discussion part before the final agreed version is uploaded.
3. Conclusion
It is proposed to resolve the editor’s notes as described below in the inline discussion.
* * * First Change * * *
4.2.7
Reference points

The 5G System Architecture contains the following reference points:

N1:
Reference point between the UE and the AMF.

N2:
Reference point between the (R)AN and the AMF.

N3:
Reference point between the (R)AN and the UPF.

N4:
Reference point between the SMF and the UPF.

N6:
Reference point between the UPF and a Data Network.

NOTE:
The traffic forwarding details of N6 between a UPF acting as an uplink classifier and a local data network will not be specified in this release.

N9:
Reference point between two Core UPFs.

The following reference points show the interactions that exist between the NF services in the NFs. These reference points are realized by corresponding NF service-based interfaces and by specifying the identified consumer and producer NF service as well as their interaction in order to realize a particular system procedure.

N5:
Reference point between the PCF and an AF.

N7:
Reference point between the SMF and the PCF.

N24:
Reference point between the PCF in the visited network and the PCF in the home network.

N8:
Reference point between the UDM and the AMF.
N9:
Reference point between two Core UPFs.

N10:
Reference point between the UDM and the SMF.

N11:
Reference point between the AMF and the SMF.

N12:
Reference point between AMF and AUSF.

N13:
Reference point between the UDM and Authentication Server function the AUSF.

N14:
Reference point between two AMFs.

N15:
Reference point between the PCF and the AMF in case of non-roaming scenario, PCF in the visited network and AMF in case of roaming scenario.

N16:
Reference point between two SMFs, (in roaming case between SMF in the visited network and the SMF in the home network).

N17:
Reference point between AMF and EIR.

N18:
Reference point between any NF and UDSF.


Editor's note:
The nature of N18 is FFS and it will be determined in coordination with Stage 3 groups. Depending on the conclusion, the N18 reference point may need to be renamed.



N22:
Reference point between AMF and NSSF.

Editor's note:
The number used for the reference point between AMF and NSSF may need to be updated based on removed/added reference points.
NOTE: in some cases, a couple of NFs may need to be associated with each other to serve a UE.

* * * Next Change * * *
5.3.3.2.3
CM-CONNECTED state

A UE in CM-CONNECTED state has a NAS signalling connection with the AMF over N1. A NAS signalling connection uses an RRC connection between the UE and the NG-RAN and an N2 association between the AN and the AMF for 3GPP access.
NOTE: It is possible that either the RRC connection or the N2 association does not exist for UEs in CM-CONNECTED state under certain scenarios.


In the CM-CONNECTED state, the UE shall:

-
enter CM-IDLE state whenever the AN signalling connection is released (entering RRC Idle state over 3GPP access or when the release of the UE-N3IWF connectivity over non-3GPP access is detected by the UE), see TS 38.331 [28] for 3GPP access.

In the CM-CONNECTED state, the AMF shall:

-
enter CM-IDLE state whenever the N2 signalling connection and N3 connection for this UE are released.

Upon completion of a NAS signalling procedure, the AMF may decide to release the NAS signalling connection with the UE. Upon completion of AN signalling connection release, CM state in the UE is changed to CM-IDLE. Upon completion of N2 context release procedure, CM state for the UE within the AMF is changed to CM-IDLE..

The AMF may keep a UE in CM-CONNECTED state until the UE de-registers from the core network. See clause 5.21.1.2 for details on the state of N2 connection for UE in CM-CONNECTED state.
A UE in CM-CONNECTED state can be in RRC Inactive state, see TS 38.300 [27]. When the UE is in RRC Inactive state the following applies:

-
UE reachability is managed by the RAN, with assistance information from core network;
-
UE paging is managed by the RAN.

-
UE monitors for paging with UE's CN (5G S-TMSI) and RAN identity.
The 5GC network is not aware of the UE transitions between CM-CONNECTED with RRC Connected and CM-CONNECTED with RRC Inactive state.

Editor's note:
It is FFS if CN needs to receive notifications from RAN that may be related to RRC state transitions (e.g. related to location accuracy, reachability, etc.). The need for such notifications is to be discussed on case by case basis.
* * * Next Change * * *
5.4.2
UE reachability in CM-CONNECTED

For a UE in CM-CONNECTED state:

-
the AMF knows the UE location on a serving (R)AN node granularity.

-
the NG-RAN notifies the AMF when UE becomes unreachable from RAN point of view.

UE RAN reachability management is used by RAN for UEs in RRC Inactive state, see TS 38.300 [27]. The location of a UE in RRC Inactive state is known by the RAN on a RAN Notification Area (RNA) granularity. A UE in RRC Inactive state is paged in cells of the RAN Notification Area (RNA) that is assigned to the UEs . The RAN Notification Area (RNA) can be a subset of cells configured in UE's Registration Area or all cells configured in the UE's Registration Area. UE in RRC Inactive state performs Paging Area Update when entering a cell that is not part of the RAN Notification Area (RNA) that is assigned to the UE.


At transition into RRC Inactive state RAN configures the UE with a periodic PAU timer value and the timer is restarted in the UE and in the RAN with this initial timer value. After the expiry of the periodic PAU timer in the UE, the UE in RRC Inactive state performs periodic PAU, as specified in TS 38.300 [27].



To aid the UE reachability management in the AMF, upon the expiry of the periodic PAU timer in RAN, the RAN releases the N2 signalling connection for that UE indicating to the AMF that the UE is unreachable due to expiry of the periodic PAU time. RAN may optionally delay the release of the N2 signalling connection. If the RAN releases the N2 signalling connection, the AMF shall enter CM-IDLE state see clause x.y.z.
* * * Next Change * * *
5.6.2
Interaction between AMF and SMF

The AMF and SMF are separate Network Functions.

N1 related interaction is as follows:

-
A single N1 NAS connection is used for each access to which the UE is connected.

-
A single N1 NAS connection is used for both Registration Management and Connection Management (RM/CM) and for SM-related messages and procedures for a UE. The single N1 termination point is located in AMF. The AMF forwards SM related NAS information to the SMF. Further SM NAS exchanges (e.g. SM NAS message responses) for N1 NAS signalling received by the AMF over an access (e.g. 3GPP access or non-3GPP access) are transported over the same access.

-
When an UE is served by a single AMF while the UE is connected over multiple (3GPP/Non 3GPP) accesses, there is a N1 NAS connection per access. In that case the serving PLMN ensures that for N1 NAS signalling received by the AMF over an access (e.g. 3GPP access or non-3GPP access) further SM NAS exchanges (e.g. SM NAS message responses) are transported over the same access.

-
AMF handles the Registration Management and Connection Management part of NAS signalling exchanged with the UE. SMF handles the Session management part of NAS signalling exchanged with the UE.

-
RM/CM NAS messages and SM NAS messages and the corresponding procedures are decoupled, so that the NAS routing capabilities inside AMF can easily know if one NAS message should be routed to a SMF, or locally processed in the AMF. It is possible to transmit an SM NAS message together with an RM/CM NAS message.
-
The UE may request registration and PDU session establishment at the same time. Otherwise, the UE shall only initiate PDU session establishment in RM-REGISTERED state.
NOTE:
Whether this implies encapsulating the SM NAS message in an RM/CM NAS message or not is FFS and should be defined at stage 3.

-
The AMF shall suspend the SM procedures and the other NAS procedures during the Registration procedure until the AMF has determined whether to accept the Registration Request.

-
AMF can decide whether to accept the RM/CM part of a NAS request without being aware of the possibly combined SM part of the same NAS signalling contents.

-
When a SMF has been selected to serve a specific PDU session, AMF has to ensure that all NAS signalling related with this PDU session is handled by the same SMF instance.

-
The AMF reports the reachability of the UE based on a subscription from the SMF, including:

-
the UE location with respect to the area of interest indicated by the SMF (e.g. the LADN service area).

-
The SMF indicates to AMF when a PDU session has been released.

-
Upon successful PDU session establishment, AMF stores the identification of serving SMF of UE and SMF stores the identification of serving AMF of UE.



N2 related interaction is as follows:

-
N2 signalling related with UE is terminated in the AMF i.e. there is a unique N2 termination for a given UE regardless of the number of PDU sessions (possibly zero) of a UE.

-
Some N2 signalling (such as Handover related signalling) may require the action of both AMF and SMF. In such case, the AMF is responsible to ensure the coordination between AMF and SMF.

N3 related interaction is as follows:

-
In case of UE having multiple established PDU sessions using multiple UPFs, the SMF supports the independent activation of UE-CN user plane connection per PDU session.

N4 related interaction is as follows:

-
The SMF(s) supports the end-to-end control functions on PDU sessions (including any N4 interface to control the UPF(s)).

-
When it is made aware by the UPF that some DL data has arrived for a UE without downlink N3 tunnel information, the SMF interacts with the AMF to initiate Network Triggered Service Request procedure. In this case, if unless the SMF is aware that the UE is or if the UE is reachable only for regulatory prioritized service and the PDU session is not for regulatory prioritized service, then the SMF shall not inform DL data notification to the AMF


* * * Next Change * * *
5.9.4
5G Globally Unique Temporary Identity
The AMF shall allocate a 5G Globally Unique Temporary Identity (5G-GUTI) to the UE that is common to both 3GPP and non-3GPP access. It shall be possible to use the same 5G-GUTI for accessing 3GPP access and non-3GPP access security context within the AMF for the given UE. An AMF may re-assign a new 5G-GUTI to the UE at any time. The AMF may delay updating the UE with its new 5G-GUTI until the next NAS transaction.

The 5G-GUTI shall be structured as:


<5G-GUTI> := <GUAMI> <5G-TMSI>


where GUAMI identifies the assigned AMF and 5G-TMSI identifies the UE uniquely within the AMF.

The Globally Unique AMF ID (GUAMI) shall be structured as:


<GUAMI> := <MCC> <MNC> <AMF Region ID> <AMF Set ID> <AMF Pointer>


where AMF Region ID identifies the region, AMF Set ID uniquely identifies the AMF Set within the AMF Region and AMF Pointer uniquely identifies the AMF within the AMF Set. One AMF instance may be configured with multiple AMF pointers.
NOTE 2:
The AMF Region ID addresses the case that there are more AMFs in the network than the number of AMFs that can be supported by AMF Set ID and AMF Pointer by enabling operators to re-use the same AMF Set IDs and AMF Pointers in different regions.
NOTE 3: See 3GPP TS 23.003 [19] for details on the structure of the fields of GUAMI.


Editor's note:
Mapping of the 5G-GUTI for interworking with EPC is FFS.


The 5G-S-TMSI is the shortened form of the GUTI to enable more efficient radio signalling procedures (e.g. during Paging and Service Request) and is defined as:


<5G-S-TMSI> := <AMF Set ID> <AMF Pointer> <5G-TMSI>
Editor's note:
The structures of 5G-GUTI, GUAMI and 5G-S-TMSI can be removed once formally defined in TS 23.003.

* * * Next Change * * *
6.3.2
SMF selection function

The SMF selection function is supported by the AMF and is used to allocate an SMF that shall manage the PDU Session.

The SMF selection function in the AMF shall utilize the Network Repository Function to discover the SMF instance(s) unless SMF information is available by other means, e.g. locally configured on AMF. The NRF provides the IP address or the FQDN of SMF instance(s) to the AMF.
NOTE: Protocol aspects of the access to NRF are specified in 3GPP TS 29.xxx [n].
Editor's note:
Further detailing of the cases where SMF selection is not using NRF is FFS.



The SMF selection function in AMF is applicable to both 3GPP access and non-3GPP access.

The following factors may be considered during the SMF selection:

-
Selected Data Network Name (DNN).

-
S-NSSAI.

-
Subscription information from UDM, e.g. whether local breakout may apply to the session.

-
Local operator policies.

-
Load conditions of the candidate SMFs.

Editor's note:
It is FFS what other information may be considered for SMF selection. It is also FFS what parts of S-NSSAI is considered, e.g. whether both SST and ST is used or only SST.

If there is an existing PDU Session for a UE to the same DNN and S-NSSAI used to derive the SMF, the same SMF may be selected.

Editor's note:
It is FFS if there are conditions under which the same SMF need to be selected for PDU Session to the same DNN and slice.

In the home-routed roaming case, the SMF selection function selects an SMF in VPLMN as well as an SMF in HPLMN.

If the UDM provides a DN subscription context that allows for handling the PDU Session in the visited PLMN (i.e. using LBO) for this DNN and, optionally, the AMF is configured to know that the visited VPLMN has a suitable roaming agreement with the HPLMN of the UE, the SMF selection function selects an SMF from the visited PLMN. If an SMF in VPLMN cannot be derived for the DNN and network slice, or if the subscription does not allow for handling the PDU Session in visited PLMN using LBO, then both a SMF in VPLMN and SMF in HPLMN are selected, and the DNN is used to derive an SMF identity from the HPLMN.

Editor's note:
Impact on SMF selection for handovers between 3GPP and non-3GPP access is FFS

Editor's note:
Impact on SMF selection due to interworking with EPC is FFS
If the initially selected SMF in VPLMN (for roaming with LBO) detects it does not understand information in the UE request, it may reject the N11 message (related with a PDU session establishment request) with a proper N11 cause triggering the AMF to select both a new SMF in the VPLMN and a SMF in the HPLMN (for home routed roaming).
* * * End of Changes * * *
�[Huawei: It has been already agreed in SA2#122 that the SDSF is not a standalone entity but is rather part of the UDR as explained in clause 4.2.5. Also the interface to access UDR is the service based Nudr interface. So this EN can be removed.]





�[Huawei: The following statement is there under AMF management - section 5.21,


For UE(s) in CONNECTED mode, 5G AN considers this as a request to release the N2AP UE association(s) and its associated UE-TNLA-binding with the corresponding AMF for the respective UE(s) while maintaining N3 (user plane connectivity) and other UE context information.


This means N2AP can be released without releasing UE context while the UE is in CM-CONNECTED state. So this EN can be removed.


Propose to add a reference to clause 5.21.2 to refer to details on state of N2 connection for UE in CM-CONNECTED state.]


�[Huawei: Latest TS 38.300 has defined the term RAN-based Notification Area (RNA) and uses it consistently in that spec. TS 23.501 needs to be updated to consistently use this term and delete this EN.]





�[Huawei: The PAU timer definition is fully in RAN remit and anyways the text above this EN already refers the RAN spec. Even if we consider that RAN may need to know the CN Periodic Registration Timer value so that RAN can adjust the PAU timer to be less than this value, it could be sent as part of the RRC Inactive assistance information from CN to RAN, if RAN groups request this as an input. 


So keeping this EN is not adding much value It can be simply removed]


�[Huawei: The stickyness discussions have progressed considerably and based on current status this EN is no longer needed.]


�[Huawei: Power saving features are not in scope of Release 15. So as such in Release 15 no further study can be done on this for interaction with power saving states. Also as per current status, the paging is initiated by AMF in CM-IDLE state and its initiated by RAN in CM-CONNECTED but RRC Inactive state. The role of SMF in triggering paging depends on the service operations that will get agreed on the Namf / Nsmf service based interfaces (which is under discussion still). In any case some SBI procedures will be agreed for this and will be addressed in the relevant sections (e.g clause 4.2.3.4 of TS 23.502). So this EN can be removed from TS 23.501.]


�[Huawei: This should be turned into an informative NOTE providing reference to TS 23.003]


�[Huawei: Why should stage 2 assume this? Stage 2 should rather state that as a system design, one AMF instance supporting multiple GUAMIs should be allowed. Whether or not one AMF instance uses one GUAMI or multiple GUAMI is an implementation / deployment option. Stage 2 should not delegate this to stage 3.


Proposal is to convert this into an normative text as follows


One AMF instance may be configured with multiple AMF pointers.]


�[Huawei: What protocol is selected to access NRF is anyways a stage 3 issue. This EN should be converted to an informative NOTE as given below:


NOTE: Protocol aspects of the access to NRF are specified in 3GPP TS 29.xxx [n]. The reference should be updated later once stage 3 defines the specification]





3GPP

SA WG2 TD


