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1. Introduction
The paper demonstrates impacts to the 5G NAS in terms of network sharing.
2. Reason for Change
Network sharing is supported in 5G. A snippet from TS 23.501:
A network sharing architecture shall allow multiple participating operators to share resources of a single shared network according to agreed allocation schemes. The shared network includes a radio access network. The shared resources include radio resources.

The shared network operator allocates shared resources to the participating operators based on their planned and current needs and according to service level agreements. The shared resources are allocated separately for each participating operator and for signalling traffic and user data traffic within each participating operator. When there is a need for additional resources for a participating operator, the shared network operator may allocate available shared resource to the participating operator according to the service level agreement.

A UE that has a subscription to a participating network operator shall be able to select this participating network operator while within the coverage area of the shared network and to receive subscribed services from the participating network operator.

NOTE:
Network sharing and network slicing features are independent of each other. A Network Slice is defined within a PLMN, while network sharing is performed among different PLMNs.

One key difference towards the network sharing within the EPS is that the GWCN is not available in the 5GS.
In light of these, the paper re-introduces impacts to the NAS in terms of network sharing that have been reflected in TS 24.301 with necessary adaptations. Exceptions are:
· Use of the chosen PLMN ID in a shared network for "forbidden PLMNs for GPRS service" is not specified as the list will not be used in the 5GS;

· TAI list containing different PLMN IDs and indication of the selected CN operator PLMN ID via the temporary ID are not specified as the AMF is not shared.

· CS aspects are not specified as interworking with 2G/3G is not in scope.
In addition, how the TAC and the PLMN ID are broadcast is not decided in the RAN WGs to see the text copied from TS 38.331 below:

The RRC protocol includes the following main functions:

…

-
Other functions including e.g. transfer of dedicated NAS information and non-3GPP dedicated information, transfer of UE radio access capability information [FFS support for RAN sharing (multiple PLMN identities)];

In Rel-14 LTE was enhanced so that each sharing MNO could configure dedicated PLMN ID, TAC and Cell ID (36.300 CR1034, 36.331 CR2912). It is probable that such flexibility is allowed from Rel-15 within the 5GS. Therefore, change in the following sentence in TR 24.890 is needed:
In case of a shared network, a single TAC and multiple PLMN identifiers are broadcast
3. Conclusions

<Conclusion part (optional)>

4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.890 V1.0.3.
* * * First Change * * * *
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* * * Next Change * * * *

8.2.1.1
General

Within the 5GS, the registration area is managed independently per access type, i.e., 3GPP access or non-3GPP access. The AMF assigns a registration area to the UE during the registration procedure. A registration area is defined as a set of tracking areas and each of these tracking areas consists of one or more cells that cover a geographical area. Tracking areas cannot overlap each other. Within the 5GS, the concept of "registration to multiple tracking areas" applies:

-
A tracking area is identified by a TAI which is broadcast in the cells of the tracking area. The TAI is constructed from a TAC and a PLMN identifier. In case of a shared network, one or more TACs and multiple PLMN identifiers are broadcast.

-
In order to reduce the tracking area update signalling within the 5GS, the AMF can assign several tracking areas to the UE. These tracking areas construct a list of tracking areas which is identified by a TAI list. When generating the TAI list, the AMF shall include only TAIs that are applicable on the access where the TAI list is sent. The AMF shall be able to allocate a TAI List over different NG-RAN access technologies.

-
The UE considers itself registered to a list of tracking areas and does not need to trigger mobility registration update procedure (i.e. registration procedure with registration type set to "mobility registration update") as long as the UE stays in one of the tracking areas of the list of tracking areas received from the AMF.

Editor's note: 
The maximum number of tracking areas which can be allocated per UE needs to be defined which can be as in EPS or different.

-
The UE will consider the TAI list as valid, until it receives a new TAI list in the next mobility registration update or periodic registration update procedure, or the UE is commanded by the network to delete the TAI list by a reject message or it is detached from the 5GS. If the registration request is accepted or the TAI list is reallocated by the AMF, the AMF shall provide at least one entry in the TAI list. If the new and the old TAI list are identical, the AMF does not need to provide the new TAI list to the UE during mobility registration update or periodic registration update.

-
The TAI list can be reallocated by the AMF.

-
When the UE is detached from the 5GS, the TAI list in the UE is invalid.

-
The AMF allocates one globally unique temporary identity, which is common between 3GPP and non3GPP, to the UE.

Editor's note:
The details about the handling of the temporary identity are FFS.

* * * Next Change * * * *

8.5.2.2.2.6
Initial registration for emergency services not accepted by the network

Editor's note:
Possible handling of initial registration for emergency services by the network is FFS.

In a shared network, upon receiving the REGISTRATION REJECT message, the UE shall perform the actions as described in subclause 8.5.2.2.5, and shall:
a)
inform the upper layers of the failure of the procedure; or

NOTE 1:
The upper layers may request implementation specific mechanisms, e.g. procedures specified in 3GPP TS 24.229 [x] that can result in the emergency call being attempted to another IP-CAN.
b)
attempt to perform a PLMN selection in the shared network and initiate an initial registration for emergency services to the selected PLMN.

In a shared network, if the initial registration request for emergency services fails due to abnormal cases, the UE shall perform the actions as described in subclause 8.5.2.2.2.7 and shall:

a)
inform the upper layers of the failure of the procedure; or

NOTE 2:
The upper layers may request implementation specific mechanisms, e.g. procedures specified in 3GPP TS 24.229 [x] that can result in the emergency call being attempted to another IP-CAN.
b)
attempt the initial registration for emergency services to another PLMN in the shared network.

* * * Next Change * * * *

12.1.3.4
Handling of local emergency numbers
The following mechanism of handling of local emergency numbers applies when the UE accesses the 5GCN via 3GPP access and non-3GPP access.
Editor’s note:
The handling of the case where the UE registers to different PLMNs via 3GPP access and non-3GPP access simultaneously and receive the emergency number list from different PLMNs is FFS.
An operator of a network may provide a list of local emergency numbers to the UE. Optionally to each local emergency number either an emergency service category or an associated sos-URN (i.e. URN with top level service type of "sos" as specified in RFC 5031 [69]) may be provided in the local emergency number list. The emergency number list can be downloaded by the network to the UE at successful completion of the registration procedure. The UE shall store and use the local emergency number list received from the network in addition to the emergency numbers stored on the UICC or user equipment to detect if the user dialled number is an emergency number and initiates an UE detected emergency session. 
NOTE:
The sos-URN used by the UE to setup the emergency session is either the associated sos-URN or the sos-URN mapped to the emergency service category (as defined in 3GPP TS 24.229 [x]) if these additional information are provided.

Editor’s note:
It is FFS if there is a potential conflict with the emergency numbers list received via an access and those on the UICC.

Editor’s note:
It is FFS if there the usage the associated sos-URN is only allowed in the network where the UE received the emergency list from.

Editor’s note:
If the UE use the CS domain to setup an emergency call, it is FFS if when the user dials a number with an associted sos-URN, the UE setup a normal CS call (with dialed number) or an CS emergency call (without a number).
The network may send a list of local emergency numbers in the REGISTRATION ACCEPT message (see subclause 8.6.6).
Editor’s note:
The emergency number list needs to be added in the subclause 8.6.6.

Editor’s note:
It is FFS in which information element of the REGISTRATION ACCEPT message the emergency number list is included.

The local emergency numbers received from the network are valid only in networks in the same country as where the UE received them.

* * * Next Change * * * *

12.6
Network sharing

Within the 5GS, a single network can be shared by multiple participating operators. The shared network includes the NG-RAN and the shared resources include radio resources.
In a shared network, the UE shall choose one of the PLMN identifiers as specified in 3GPP TS 23.122 [7].

Editor's note:
It is expected that 3GPP TS 23.122 is updated to refer 3GPP TS 38.304 in describing that the AS indicates multiple PLMN identifiers to the NAS in case of a shared NG-RAN.
In case of a shared network, one or more TACs and multiple PLMN identifiers are broadcast and the UE shall construct the TAI of the cell from the chosen PLMN identifier and the TAC associated with the chosen PLMN identifier, if needed. 
Editor's note:
The above paragraph can be modified according to the information broadcast by a shared NG-RAN.

