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1. Introduction
In RAN Plenary #83, a new Work Item on private network was approved [1] with the following objectives:
	· Support NPN functionality in NG-RAN:
· CAG/SNPN relevant parameter broadcast from SIB [RAN2]
· CAG/SNPN cell selection/reselection [RAN2]
· CAG/SNPN cell access control [RAN2/3]
· For CAG, in the case of Intra-RAT intra-system and inter-RAT intra-system, the connected mode mobility support [RAN2/3] 
· The connected mode mobility support within SNPN[RAN2/3]


During the CSG discussion, the autonomous search function was proposed to assist cell reselection. In this contribution, we discuss autonomous search related issues for the SNPN and CAG.
2. Discussion
During the CSG discussion, as proposed in [2], for most scenarios, “ the operator neither have influence nor information where CSG cells are deployed”, so it’s impossible to support inbound CSG mobility from the normal cells based on normal cell reselection procedure, that is why autonomous search was proposed. When it comes to the private network, as described in [3][4], there would be three different scenarios:
Scenario 1: The UE can only access the network through cells with the matched SNPN ID. 
Scenario 2: The UE can only access the 5Gs via CAG cells.
Scenario 3: The UE can access the 5Gs though both the normal cells and the CAG cells.
For the scenario 3, the UE can access both the normal cells and the CAG cells, which is similar to the CSG, it can’t guarantee that the normal cells has necessary information of the neighbor CAG cells especially for the SOHO, residential scenarios. Thus the autonomous search shall be supported to assist inbound CAG mobility from the normal cells.
Proposal 1: The autonomous search function shall be supported at least for the scenario that the UE can access both the normal cells and the CAG cells.
For the scenario 1, the UE can only move among cells with the matched SNPN ID, there is no inbound mobility concept anymore. Then the question is whether the autonomous search function is still needed, or in other words, whether there are enough coordination among the neighbor cells with the same SNPN ID. 
If there are enough coordination, the autonomous search is not needed because the UE can detect the neighbor cells by the normal cell reselection function. However, to keep the necessary coordination, the network shall maintain both the intra-freq and the inter-freq neighbor cells information at least. If the network is stable and will not add new nodes frequently, it’s practical to maintain such kinds of information. But as described in the justification of [1]:
	Although the non-public network solutions are limited to the support of Vertical and LAN Services in SA2, from operator points of view, the solutions of public network integrated NPN may also be applicable for a much wider range of use cases, such as SOHO and residential, private network coverage deployments and so on.


The private network may also be used for SOHO, residential, private network coverage deployments and so on. For these scenarios, the network deployment will become unpredictable. It’s hard to configure and maintain neighbor cell relationship exactly. Furthermore, once the UE was set to SNPN mode, it can only access the SNPN network with the matched network ID, thus it’s better to support autonomous search for the UE to detect available cells as much as possible.
Proposal 2: RAN2 to discuss whether autonomous search function is needed for the SNPN network.
Proposal 2.1: If the SNPN network deployment is unpredictable, the autonomous search shall be supported by UE to get better service.
Similar to the SNPN network, for the scenario 2, the UE can only can access the network through the CAG cells that belong to the allowed CAG list. Besides, it may also be used for SOHO, residential or private network coverage deployments. As mentioned above, the network deployment is unpredictable for these scenarios, thus the same conclusion as SNPN shall be adopted for the CAG only scenario.
Proposal 3: For the CAG only scenario, the same conclusion as SNPN shall be adopted.
3. Conclusion and proposals
With the above analysis, we have the following proposals:
Proposal 1: The autonomous search function shall be supported at least for the scenario that the UE can access both the normal cells and the CAG cells.
Proposal 2: RAN2 to discuss whether autonomous search function is needed for the SNPN network.
Proposal 2.1: If the SNPN network deployment is unpredictable, the autonomous search shall be supported by UE to get better service.
Proposal 3: For the CAG only scenario, the same conclusion as SNPN shall be adopted.
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