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1. Introduction

NW sharing is a well established functionality and can be used readily. RAN sharing in the form of MOCN can be identified as a quite general solution for energy saving. The NAS impacts of this solution have still to be analysed.
2. Reason for Change
A solution has been identified.
3. Conclusions

n.a. 
4. Proposal

It is proposed to agree the following changes to 3GPP TR 24.826.
* * * First Change * * *
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* * * Second Change * * *

6.x 
Solution "Dynamic radio access network sharing"

6.x.1
Description

This solution addresses all key issues listed in subclause 5.1. 

Network Sharing with a Multi-Operator Core Network (MOCN), as defined in 3GPP TS 23.251 [x], is an established means to leverage reduced operator's expense for radio access infrastructure. Even though currently it is assumed to be firmly and permanently configured, it can also be used in a more dynamical form, i.e. the radio access can be shared between two or several operators only during off-peak hours for the purpose of energy saving. To this end, no normative modifications are required in 3GPP specifications. In particular, no impacts on UE functionality is foreseen, but it needs to be recognized that the solution works more efficiently for network sharing supporting UEs (see below).
The solution scheme is shown in figure 6.x.1-1 for the example of two operators switching off their RANs and also sharing them on alternate days. Consequently they gain alternately the complete saving of energy of radio nodes for the switch off period. In more detail, in a period when the RAN of PLMN A is switched off, the configuration of PLMN B is changed to enable RAN sharing with PLMN A; after the RAN of PLMN A has been switched on again, the configuration of .PLMN B is changed back to normal, to avoid the RAN sharing. As the switch-off of the RAN and the configuration change cannot be assumed to be perfectly synchronized, a small time safety margin needs to be applied.

[image: image1]
Figure 6.x.1-1: Dynamic network sharing scheme for energy saving (two operators)
According to TS 23.251 [x], during the time of sharing, radio nodes broadcast PLMN information for both PLMNs. Subsequently the behaviour differs for supporting and non-supporting UEs:

- supporting UEs (see subclause 7.1.3 in 3GPP TS 23.251 [x]): they are able to decode the multiple PLMN information in the system broadcast information and select the PLMN on their own. The RPLMN should again be broadcast in the shared state, so no additional PLMN selection is triggered. 
- non-supporting UEs (see subclause 7.1.4 in 3GPP TS 23.251 [x]): these are not able to decode the multiple PLMN information and consequently cannot control network selection. Instead, the RAN and core network perform this task by initial routing and potential re-direction. The impact on NAS signaling is that for these UEs additional registration updates and Identity Request/Response and Authentication dialogues can result.

6.x.2
Benefits

This solution allows to save the energy consumption of the RAN of at least one operator completely during off-peak time. 
6.x.3
Limitations

This solution requires tight coordination between participating operators. National roaming (at least for non-supporting UEs during sharing period) must be allowed, and scheduling of network sharing for one PLMN must always match correctly the switch off times of the other PLMN(s). 
The additional NAS signaling for non-supporting UEs has to be taken into account properly; e.g. it could be necessary to spread out the switch-off time sufficiently over time and areas. 
The dynamic change of network configuration related to RAN sharing could require enhancements of current OAM procedures and data.
Editor’s note: the OAM aspects need to be considered by SA5 WG.
6.x.4
Impacts on 3GPP Specifications

No impacts of normative character are needed. It could be worth to include clarifications for this use case, e.g. in 3GPP TS 23.401.
* * * End of  Changes * * *
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