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[bookmark: _Toc517082226]* * * * First change * * * *
[bookmark: _CR5_18_1][bookmark: _CR5_18_4][bookmark: _Toc162419070][bookmark: _Toc20149998][bookmark: _Toc27846797][bookmark: _Toc36187928][bookmark: _Toc45183832][bookmark: _Toc47342674][bookmark: _Toc51769375][bookmark: _Toc153798925]5.18.1	General concepts
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.
In this Release of the specification, only the 5G Multi-Operator Core Network (5G MOCN) network sharing architecture, in which only the RAN is shared in 5G System, is supported. The 5G System may also support Indirect Network Sharing deployment between hosting operator (i.e. shared network operator) and participating operator (see clause 6.21 of TS 22.261 [2], Figure 5.18.1-2 and Annex XY), in which the RAN is shared. The communication between the shared RAN and the core network of the participating operator is routed through the core network of the hosting operator that connects to the shared RAN.
5G MOCN for 5G System, including UE, RAN and AMF, shall support operators' ability to use more than one PLMN ID (i.e. with same or different country code (MCC) some of which is specified in TS 23.122 [17] and different network codes (MNC)) or combinations of PLMN ID and NID. 5G MOCN supports NG-RAN Sharing with or without multiple Cell Identity broadcast as described in TS 38.300 [27]. Indirect Network Sharing for 5G system, including UE, shared RAN and CP NFs of hosting operator, shall support participating operator to use more than one PLMN ID.
For Indirect Network Sharing, the shared RAN is broadcasting multiple PLMN IDs, including the PLMN ID which represents the hosting operator and the PLMN IDs which represent participating operators. Multiple PLMN IDs are supported by the serving AMF (i.e. the AMF in the core network of the PLMN representing the hosting operator). A UE from a participating operator can select the PLMN ID representing the participating operator in the shared RAN area based on existing procedures specified in TS 23.122 [17]. The serving AMF selects core network functions in the PLMN of the participating operator for the UE, based on home routed roaming architecture principle as specified in clause 4.2.4. In addition, the serving AMF selects the SMF of participating operator possibly considering UE location information and also selects a V-SMF in its own network during the PDU session establishment procedure.
NOTE 0:	In this Release of specification, the Indirect Network Sharing is only applicable for NR with 5GC of hosting operator and 5GC of participating operator. There are maximum of two SMFs (V-SMF of the hosting operator and SMF of the participating operator) controlling a PDU session.
5G MOCN also supports the following sharing scenarios involving non-public networks, i.e.NG-RAN can be shared by any combination of PLMNs, PNI-NPNs (with CAG), and SNPNs (each identified by PLMN ID and NID).
NOTE 1:	PNI-NPNs (without CAG) are not explicitly listed above as it does not require additional NG-RAN sharing functionality compared to sharing by one or multiple PLMNs.
In all non-public network sharing scenarios, each Cell Identity as specified in TS 38.331 [28] is associated with one of the following configuration options:
-	one or multiple SNPNs;
-	one or multiple PNI-NPNs (with CAG); or
-	one or multiple PLMNs only.
NOTE 2:	This allows the assignment of multiple cell identities to a cell and also allows the cell identities to be independently assigned, i.e. without need for coordination, by the network sharing partners, between PLMNs and/or non-public networks.
NOTE 3:	Different PLMN IDs (or combinations of PLMN ID and NID) can also point to the same 5GC. When same 5GC supports multiple SNPNs (identified by PLMN ID and NID), it is up to the operator's policy whether they are used as equivalent SNPNs for a UE.
NOTE 4:	There is no standardized mechanism to avoid paging collisions if the same 5G-S-TMSI is allocated to different UEs by different PLMNs or SNPNs of the shared network, as the risk of paging collision is assumed to be very low. If such risk is to be eliminated then PLMNs and SNPNs of the shared network needs to coordinate the value space of the 5G-S-TMSI to differentiate the PLMNs and SNPNs of the shared network.


Figure 5.18.1-1: A 5G Multi-Operator Core Network (5G MOCN) in which multiple CNs are 
connected to the same NG-RAN


Figure 5.18.1-2: Indirect Network Sharing in which multiple participating operators’ CNs connect to hosting operator’s CN to share NR
NOTE 5:  Not all interfaces between the hosting operator and the participating operator are depicted in the Figure 5.18.1-2 for simplicity.
NOTE 6:  For the sake of clarity, SEPPs are not depicted in the Figure 5.18.1-2.
5.18.2	Broadcast system information for network sharing
If a shared NG-RAN is configured to indicate available networks (PLMNs and/or SNPNs) for selection by UEs, each cell in the shared radio access network shall in the broadcast system information include available core network operators in the shared network, including the PLMN IDs which represent the participating operators in case of Indirect Network Sharing as specified in clause 5.18.1.
The Broadcast System Information broadcasts a set of PLMN IDs and/or PLMN IDs and NIDs and one or more additional set of parameters per PLMN e.g. cell-ID, Tracking Areas, CAG Identifiers. All 5G System capable UEs that connect to NG-RAN support reception of multiple PLMN IDs and per PLMN specific parameters. All SNPN-enabled UEs support reception of multiple combinations of PLMN ID and NID and SNPN-specific parameters.
The available core network operators (PLMNs and/or SNPNs) shall be the same for all cells of a Tracking Area in a shared NG-RAN network.
UEs not set to operate in SNPN access mode decode the broadcast system information and take the information concerning available PLMN IDs into account in PLMN and cell (re-)selection procedures. UEs set to operate in SNPN access mode decode the broadcast system information and take the information concerning available PLMN IDs and NIDs into account in network and cell (re-)selection procedures. Broadcast system information is specified in TS 38.331 [28] for NR, TS 36.331 [51] for E-UTRA and related UE access stratum idle mode procedures in TS 38.304 [50] for NR and TS 36.304 [52] for E-UTRA.
[bookmark: _Toc162419072]NOTE:     In the case of Indirect Network Sharing, the PLMN ID representing the participating operator which is broadcasted in the Broadcast System Information can be a PLMN ID which is different from HPLMN ID of participating operator.
[bookmark: _Toc162419073]5.18.3	Network selection by the UE
NOTE 1:	This clause applies to UEs not operating in SNPN access mode. Network selection for UEs set to operate in SNPN access mode is described in clause 5.30.2.4.
A UE that has a subscription to one of the sharing core network operators shall be able to select this core network operator while within the coverage area of the shared network and to receive subscribed services from that core network operator.
Each cell in shared NG-RAN shall in the broadcast system information include the PLMN-IDs concerning available core network operators in the shared network.
When a UE performs an Initial Registration to a network, one of available PLMNs shall be selected to serve the UE. UE uses all the received broadcast PLMN-IDs in its PLMN (re)selection processes which is specified in TS 23.122 [17]. UE shall inform the NG-RAN of the selected PLMN so that the NG-RAN can route correctly. The NG-RAN shall inform the core network of the selected PLMN.
NOTE 2:	For Indirect Network Sharing as specified in clause 5.18.1, the broadcasted PLMN IDs include the PLMN IDs representing participating operators and a UE from participating operator selects a PLMN ID representing the participating operator as specified in TS 23.122 [17]. 
In the case of indirect network sharing, in this Release of the specifications, if hosting operator identifies that the UE is not from participating operator when a UE selects a PLMN ID representing a participating operator, then the hosting operator network rejects the UE with an existing cause value.
As per any network, after Initial Registration to the shared network and while remaining served by the shared network, the network selection procedures specified in TS 23.122 [17] may cause the UE to perform a reselection of another available PLMN.
UE uses all of the received broadcast PLMN-IDs in its cell and PLMN (re)selection processes.
* * * * Next change * * * *
[bookmark: _Toc20150299][bookmark: _Toc27847107][bookmark: _Toc36188240][bookmark: _Toc45184154][bookmark: _Toc47342996][bookmark: _Toc51769698][bookmark: _Toc145936484]Annex XY (Informative):
5GS support for Indirect Network Sharing deployment
[bookmark: _CRD_1][bookmark: _Toc20150300][bookmark: _Toc27847108][bookmark: _Toc36188241][bookmark: _Toc45184155][bookmark: _Toc47342997][bookmark: _Toc51769699][bookmark: _Toc145936485]XY.1	General
[bookmark: _Toc20150301][bookmark: _Toc27847109][bookmark: _Toc36188242][bookmark: _Toc45184156][bookmark: _Toc47342998][bookmark: _Toc51769700]This annex provides guidance on how 5GS features and capabilities can be used to support Indirect Network Sharing deployment option which is specified in clause 6.21 of TS 22.261 [2].
The Indirect Network Sharing deployment option is described in clause 5.18 and further illustrated in the Figure 5.18.1-2. 
In geographical areas with Indirect Network Sharing deployment the existing mobility restriction mechanisms specified in clause 5.3.4.1 can be applied. This can be controlled by subscription data not dedicated to Indirect Network Sharing and Indirect Network Sharing policies in AMF of the hosting network.
[bookmark: _CRD_2]For the mobility management, the related procedures (e.g., handover, mobility registration update) specified in the clause 4.23 of TS 23.502 [3] can be reused.
* * * End of changes * * * *
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1.触发从home 4G到共享5G的移动性注册流程


2.注册请求


3.AMF选择


4.注册请求


5b.上下文相应


10.UDM注册和签约数据获取


11.PCF选择


12.AM策略关联建立


6.认证鉴权/安全过程


7.上下文确认


8.ID请求和响应


9.UDM选择


13a.PDU会话创建请求


13b.N4接口建立


13d.N4接口修改


13d.PDU会话创建响应


14 INITIAL CONTEXT SETUP REQUEST（注册接受）


15 注册完成


1.UE从归属网络（5G或4G）移动到拜访网络的共享5G
包括空闲态重选、连接态重定向、连接态切换三种情况，根据以上三种情况，拜访网络的AMF采用不同的消息将移动性限制列表下发给5G基站NG-RAN node


2.3连接态切换情况下，通过
AMF发给  NG-RAN node的HANDOVER REQUEST消息下发移动性限制列表


2.2连接态重定向情况下，通过
AMF发给  NG-RAN node的INITIAL CONTEXT SETUP REQUEST消息或DOWNLINK NAS TRANSPORT下发移动性限制列表


2.1空闲态重选情况下，通过
AMF发给  NG-RAN node的INITIAL CONTEXT SETUP REQUEST消息或DOWNLINK NAS TRANSPORT下发移动性限制列表


3.当UE不支持VONR或拜访网络对漫游用户配置为不支持VONR或者拜访网络的 NG-RAN node不支持VONR时，UE发起语音请求，拜访网络NG-RAN node根据移动性限制列表将UE回落到归属网络的4G以VoLTE的方式进行语音业务
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9c.vAMF向UDM发起订阅 （Nudm_SDM_Subscribe）


9a.vAMF向UDM注册 （Nudm_UECM_Registration）
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15 注册完成


9d.UDM向hAMF注销通知 （Nudm_SDM_DeregistrationNotification）


9e.hAMF向UDM发起取消订阅 （Nudm_SDM_Unsubscribe）
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共享NG-RAN的PLMN-ID广播方案
方案1.多HPLMN方案或老网号方案


UE在共享NG-RAN进行PLMN-ID选择
（U�

共享NG-RAN的PLMN-ID广播
方案2：多个VPLMN方案，或新网号方案



UE的PLMN-ID选择过程
在广播网号中选择USIM卡中的HPLMN或EHPLMN


UE搜索频率、测量信号，接入共享NG-RAN小区，能够稳定驻留


UE接入共享核心网，共享核心网进行接入和策略控制


共享核心网根据UE选择的PLMN-ID和UE SUPI中的HPLMN选择UE订阅的核心网，进行信令和用户面路由


UE在共享NG-RAN进行PLMN-ID选择
（U�

UE的PLMN-ID选择过程：
1.如果UE在订阅的RAN和核心网中曾经接入过，
UE订阅的RAN和核心网下发PLMN-ID选择参数，该参数存在UE中,UE按照该参数选择VPLMN
2.如果UE未曾在订阅的RAN和核心网中接入过，如果共享NG-RAN覆盖区完全没有定义的RAN信号，则会随机选择一个VPLMN，被共享核心网根据接入控制拒绝接入后，UE会关闭5G功能，定时器结束后重新选择另外一个VPLMN，知道选择正确的VPLMN为止
3.如果UE未曾在订阅的RAN和核心网中接入过，如果共享NG-RAN覆盖区有订阅的RAN信号，则UE先接入本网的RAN和核心网，接收在共享NG-RAN的PLMN-ID选择参数，UE按照该参数选择VPLMN


UE搜索频率测量信号，接入共享NG-RAN小区


UE接入共享核心网，共享核心网进行接入和策略控制


共享核心网根据UE选择的PLMN-ID和/或UE SUPI中的HPLMN选择UE订阅的核心网，进行信令和用户面路由


共享RAN和共享核心网下发UE选择的PLMN-ID参数，使UE在满足S准则的情况下能够在共享NG-RAN稳定驻留


共享NG-RAN的PLMN-ID广播
方案3：单VPLMN方案



UE的PLMN-ID选择过程：
1.如果UE在订阅的RAN和核心网中曾经接入过，
UE订阅的RAN和核心网下发PLMN-ID选择参数，该参数存在UE中,UE按照该参数选择VPLMN
2.如果UE未曾在订阅的RAN和核心网中曾经接入过，如果共享NG-RAN覆盖区完全没有定义的RAN信号，UE选择该VPLMN
3.如果UE未曾在订阅的RAN和核心网中接入过，如果共享NG-RAN覆盖区有订阅的RAN信号，则UE先接入本网的RAN和核心网，接收在共享NG-RAN的PLMN-ID选择参数，UE按照该参数选择VPLMN


UE搜索频率测量信号，接入共享NG-RAN小区，


UE接入共享核心网，共享核心网进行接入和策略控制


共享核心网根据UEUE SUPI中的HPLMN选择UE订阅的核心网，进行信令和用户面路由


UE在共享NG-RAN进行PLMN-ID选择
（U�

共享RAN、和共享核心网下发UE选择的PLMN-ID参数，使UE在满足S准则的情况下能够在共享NG-RAN稳定驻留



