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---------- Start of 1st Change ----------
1
Scope

The purpose of this TS is to describe the service access procedures as presented to the user.

Definitions and procedures are provided in this TS for international roaming, national roaming and regionally provided service. These are mandatory in relation to the technical realization of the Mobile Station (UE).

1.1
References

The following documents contain provisions which, through reference in this text, constitute provisions of the present document.

· References are either specific (identified by date of publication, edition number, version number, etc.) or non‑specific.

· For a specific reference, subsequent revisions do not apply.

· For a non-specific reference, the latest version applies. In the case of a reference to a 3GPP document (including a GSM document), a non-specific reference implicitly refers to the latest version of that document in the same Release as the present document.

[1]
Void

[2]
3GPP TR 21.905: "Vocabulary for 3GPP Specifications". 

[3]
3GPP TS 23.122: "Non Access Stratum functions related to Mobile Station (MS) in idle mode".

[4]
ITU-T Recommendation Q.1001: "General aspects of Public Land Mobile Networks".

[5]
3GPP TS 22.043: "Support of Localised Service Area (SoLSA). Stage 1".

[6]
3GPP TS 22.234: "Requirements on 3GPP system to wireless local area network (WLAN) interworking".

[7]
3GPP TS 22.101: "Service aspects; Service principles".

[8]
3GPP TS 22.278: "Service requirements for the Evolved Packet System (EPS)".

[9]
3GPP TS 36.304: "User Equipment (UE) procedures in idle mode".
[10]
3GPP TS 25.304: "User Equipment (UE) procedures in idle mode and procedures for cell reselection in connected mode".

[11]
3GPP TS 25.304: "User Equipment (UE) procedures in idle mode and procedures for cell reselection in connected mode”.

[12]
3GPP TS 36.304: "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) procedures in idle mode". 

[13]
3GPP TS 36.331: "E-UTRA Radio Resource Control (RRC)".

[14]



3GPP TS 22.220: "Service requirements for Home NodeBs and Home eNodeBs".

[15]



3GPP2 C.S0004-A v6.0: "Signaling Link Access Control (LAC) Standard for cdma2000 Spread Spectrum Systems – Addendum 2".
[16]



3GPP TS 22.153: "Multimedia priority service".

[17]




TS 36.306 "Evolved Universal Terrestrial Radio Access (E-UTRA); User Equipment (UE) radio access capabilities".
1.2
Definitions and abbreviations

In addition to those below, abbreviations used in this 3GPP TS are listed in 3GPP TR 21.905 [2].

3GPP PS Data Off

A feature which when configured by the HPLMN and activated by the user prevents transport via PDN connections in 3GPP access of all IP packets except IP packets required by 3GPP PS Data Off Exempt Services.

3GPP PS Data Off Exempt Services

A set of operator services that are allowed even if the 3GPP PS Data Off feature has been activated in the UE by the user.
NG-RAN
A radio access network connecting to the 5G core network which uses NR, E-UTRA, or both.

PLMN


A Public Land Mobile Network (PLMN) is a network established and operated by an Administration or RPOA for the specific purpose of providing land mobile communication services to the public. It provides communication possibilities for mobile users. For communications between mobile and fixed users, interworking with a fixed network is necessary.


A PLMN may provide service in one, or a combination, of frequency bands.


As a rule, a PLMN is limited by the borders of a country. Depending on national regulations there may be more than one PLMN per country.


A relationship exists between each subscriber and his home PLMN (HPLMN). If communications are handled over another PLMN, this PLMN is referred to as the visited PLMN (VPLMN).

PLMN Area 


The PLMN area is the geographical area in which a PLMN provides communication services according to the specifications to mobile users. In the PLMN area, the mobile user can set up calls to a user of a terminating network. The terminating network may be a fixed network, the same PLMN, another PLMN or other types of PLMN.


Terminating network users can also set up calls to the PLMN.


The PLMN area is allocated to a PLMN. It is determined by the service and network provider in accordance with any provisions laid down under national law. In general the PLMN area is restricted to one country. It can also be determined differently, depending on the different telecommunication services, or type of UE.


If there are several PLMNs in one country, their PLMN areas may overlap. In border areas, the PLMN areas of different countries may overlap. Administrations will have to take precautions to ensure that cross border coverage is minimized in adjacent countries unless otherwise agreed.

Note 1:
ITU-T Recommendation Q.1001 [4] does not contain a definition of the PLMN area.

System Area


The System Area is defined as the group of PLMN areas accessible by UEs.


Interworking of several PLMNs and interworking between PLMNs and fixed network(s) permit public land mobile communication services at international level.

Note 2:
The System Area according to [4] Recommendation Q.1001 corresponds to the System Area.

Service Area

The Service Area is defined in the same way as the Service Area according to ITU-T Recommendation Q.1001 [4]. In contrast to the PLMN area it is not based on the coverage of a PLMN. Instead it is based on the area in which a fixed network user can call a mobile user without knowing his location. The Service Area can therefore change when the signalling system is being extended, for example.

Regionally Provided Service


Regionally Provided Service is defined as a service entitlement to only certain geographical part(s) of a PLMN, as controlled by the network operator.

Localised Service Area (LSA)


The localised service area concept shall give the operator a basis to offer subscribers different services (e.g. tariffs or access rights) depending on the location of the subscriber. A LSA consists of a cell or a number of cells within a PLMN. (3GPP TS 22.043 [5]).

Tracking Area:

E-UTRAN utilises Tracking Areas (TA) for UE access control, location registration, paging and mobility management. The TA is independent of Location Areas (LA) and Routing Areas (RA). A TA comprises one or more E-UTRA cells Service requirements for E-UTRAN are specified in 3GPP TS 22.278 [8]. 

---------- End of 1st Change ----------
---------- Start of 2nd Change ----------
28
RAN Sharing Enhancements
28.1
General

RAN Sharing Enhancements allow multiple Participating Operators to share the resources of a single RAN according to agreed allocation schemes. The Shared RAN is provided by a Hosting RAN Operator which can be one of the Participating Operators.
The Shared RAN can be GERAN, UTRAN, E-UTRAN or NG-RAN as described below.

All the following requirements shall be subject to Hosting RAN Operator configuration.

28.2
Specific E-UTRAN and NG-RAN Sharing requirements
28.2.1
Allocation of Shared E-UTRAN and NG-RAN resources

When E-UTRAN and NG-RAN resources are shared they can be allocated unequally to the Participating Operators, depending on the planned or current needs of these operators and based on service agreements with the Hosting E-UTRAN/NG-RAN Operator.

The following requirements apply:

The Hosting E-UTRAN/NG-RAN Operator shall be able to specify the allocation of E-UTRAN/NG-RAN resources to each of the Participating Operators by the following:

a)
static allocation, i.e. guaranteeing a minimum allocation and limiting to a maximum allocation,
b)
static allocation for a specified period of time and/or specific cells/sectors,
c)
first UE come first UE served allocation. 
d)
the type and number of 5G slices

Resources include both user plane and signalling plane. The Hosting E-UTRAN/NG-RAN Operator needs to be able to manage the sharing of the signalling traffic independently from that of the user traffic because signalling traffic and user traffic are not always directly related. For example for MTC devices, the signalling traffic volume can be high and the user traffic volume low whereas for downloading video, the signalling traffic is low and the user traffic is high.

The following requirements apply:

The management and allocation of resources of signalling traffic over the Shared E-UTRAN/NG-RAN shall be independent from the management and allocation of resources of the user traffic over the Shared E-UTRAN. 

A Shared E-UTRAN/NG-RAN shall be capable of differentiating traffic associated with individual Participating Operators.

A Shared E-UTRAN/NG-RAN shall be able to conduct admission control based on the allocated E-UTRAN/NG-RAN resources for each Participating Operator.

A Hosting E-UTRAN/NG-RAN Operator shall be able to control resource usage taking into account the allocated E-UTRAN/NG-RAN resources for each Participating Operator. A means of monitoring the usage of resources shall be provided.

All shared E-UTRAN/NG-RAN capabilities offered by the Hosting E-UTRAN/NG-RAN Operator shall be individually available for use by each Participating Operator where this is possible.
The 3GPP System shall support a Shared RAN (E-UTRAN or NG-RAN) to cover a specific coverage area (e.g. from a complete network to a single cell, both outdoor and indoor).

The 3GPP System shall support service continuity for UEs that are moving between different Shared RANs or between a Shared RAN and a non-shared RAN.

28.2.2
OA&M Access to the Shared E-UTRAN/NG-RAN
Each Participating Operator can have their own OA&M capabilities, which are used for monitoring and for selected operations in a shared E-UTRAN/NG-RAN. Information exchange involved in those operations need to be controlled by the Hosting E-UTRAN/NG-RAN Operator as to prevent disclosing them to other Participating Operators, be it for business, operational, or technical reasons.

The following requirements apply: 

Selected OA&M capabilities for the Shared E-UTRAN/NG-RAN, under the control of the Hosting E- UTRAN Operator, shall be accessible by the Participating Operator's OA&M functions
This would allow, for example, the Participating Operator to do the following:

-
test of communication path between the Participating Operator's network elements and the Shared E-UTRAN/NG-RAN, 

-
obtain fault reports,
-
retrieve RAN resource usage information.
28.2.3
Generation and retrieval of usage and accounting information

To facilitate interoperator accounting between Hosting E-UTRAN/NG-RAN Operator and Participating Operator the Hosting E-UTRAN/NG-RAN Operator needs to record E-UTRAN/NG-RAN resource usage by UEs of the Participating Operator.

The following requirements apply: 

A Hosting E-UTRAN/NG-RAN Operator shall be able to collect events supporting the accounting of network resource usage separately for each Participating Operator. Collected events may be delivered to the subscriber's Participating Operator. This includes:

-
start of service in the Shared E-UTRAN/NG-RAN for a UE of the Participating Operator,

-
end of service in the Shared E-UTRAN/NG-RAN for a UE of the Participating Operator.

28.2.4
MDT Collection
MDT data from a Participating Operator's customer UEs allow the Hosting E-UTRAN/NG-RAN Operator to be provided with performance measurements on his Shared E-UTRAN/NG-RAN. The Participating Operator is responsible for obtaining and retaining any required user consent related to privacy.

The following requirements apply: 

When authorized by the Participating Operators, the Hosting E-UTRAN/NG-RAN Operator shall be able to collect MDT data of the Participating Operator's UEs connected through its E-UTRAN/NG-RAN.

Note: 
This functionality should also allow for the case where the Hosting E-UTRAN/NG-RAN Operator does not have an adjunct core network.

28.2.5
PWS support of Shared E-UTRAN/NG-RAN
A Participating Operator potentially has regulatory obligations to initiate the broadcast of PWS messages regardless of E-UTRAN/NG-RAN Sharing. 

The following requirements apply:

The Shared E-UTRAN/NG-RAN shall be able to broadcast PWS messages originated from the core networks of all Participating Operators.

Note: 
Rel-11 design requires a shared PWS core. However, some regulatory obligations require a solution in which no common PWS core network entity is involved.

28.2.6
Support for load balancing

Hosting E-UTRAN/NG-RAN Operators have the need to optimize E-UTRAN/NG-RAN resource usage within the shared E-UTRAN/NG-RAN for a particular coverage area. At the same time, the agreed shares of E-UTRAN/NG-RAN resources based on a single cell and sector for each Participating Operator need to be respected. Likewise, Participating Operators have the need to optimize their E-UTRAN/NG-RAN resource usage among shared and unshared E-UTRAN/NG-RAN for a particular coverage area.
The capability to perform load balancing on an individual Participating Operator's traffic basis within a shared E-UTRAN/NG-RAN shall be supported. 

The capability to perform load balancing on the combined traffic of all the Participating Operators within a shared E-UTRAN/NG-RAN shall be supported. 

The capability to perform load balancing between an individual Participating Operator's traffic within a shared E-UTRAN/NG-RAN and traffic in that Participating Operator's unshared E-UTRAN/NG-RAN where the shared and unshared E-UTRAN/NG-RAN coverage overlaps shall be supported.
Note: 
Load balancing capabilities are expected to take into account the allocation of resources to each Participating Operator and the load level for each Participating Operator to the extent possible, so that the principal objective to maximize throughput is not impacted.

If load balancing in a Shared E-UTRAN/NG-RAN is supported and if a Participating Operator’s EPC indicates overload to the Shared E-UTRAN/NG-RAN in order to mitigate the overload situation then overload mitigation measures shall have minimal impact on the communication between the Shared E-UTRAN/NG-RAN and other Participating Operators EPCs.
28.2.7
Dynamic capacity negotiation

In situations where a need for additional, unplanned, E-UTRAN/NG-RAN capacity by a Participating Operator arises (e.g. in the case of big mass-events) the Shared E-UTRAN/NG-RAN can provide means to allocate available spare capacity to the Participating Operator. Based on service level agreement between the Hosting and Participating operator such allocation can be automated without human intervention.

The following requirements apply:

The Participating Operator shall be able to query and request spare capacity of the Shared E-UTRAN/NG-RAN, based on policies and without human intervention. 

The Shared E-UTRAN/NG-RAN shall be able to allocate spare capacity to Participating Operator, based on policies and without human intervention.
---------- End of 2nd Change ----------
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