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1   Introduction
In the RAN2 AH meeting, the functions and protocol design have been discussed. Regarding the network selection, RAN2 agreed:

	The eNB with connection to NG-Core can also have connection to EPC, and the LTE cell can support both UEs connected EPC and the UEs connected to 5G-CN.
In order to support both UEs connected EPC and UEs connected to 5G-CN in an LTE cell simultaneously, both the LTE NAS specific parameters and NextGen NAS specific parameters should be broadcasted in system information.
…
It should be possible for LTE eNB to identify at latest by message 5 (message containing initial NAS message) whether the UE is connecting to EPC or NG Core.


Considering a UE which may access to either EPC or 5GC via an eNB, when the UE accesses the network, the following issues should be addressed:

-
 Network selection (Initial NAS selection)
-
Cell selection and reselection
In this paper we discuss the above issues and provide our view.
2   Discussion
Initial NAS Selection 
During initial access, as shown in the Figure 1, there are two options for attachment for the UE, i.e. attach using EPC NAS or attach using New NAS. Before sending the NAS message to network, NAS selection function should be performed in order to generate the corresponding NAS message with acknowledgement that the cell is connected to 5GC, which means that the network should let the UE know its CN connectivity capability before the UE starts a RRC connection establishment procedure. In the other side,network will share the legacy LTE lower layer protocols, i.e., RLC, MAC, and PHY, which means that the UE cannot distinguish the network type (i.e. whether connects to EPC or 5GC) by lower layer protocols. For example, the UE cannot use physical technologies (e.g. by frequency or by PSS/SSS) to identify the network type. Then solution in higher layer is needed. Therefore, it comes to the conclusion that the eNB should broadcast the CN type it connected to, i.e. 5GC or not. This broadcast message could be implicated by the 5GC NAS specific parameters which is agreed in the last RAN2 meeting, or be an explicit indicator in the SI. This CN type information could assist the UE to select an appropriate CN to access.

Proposal 1: The eNB should broadcast the CN type it connected to, i.e. 5GC or not, for initial NAS selection.
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Figure 1: Initial Access procedure of eLTE UE
For the eNB who connects to the EPC and 5GC simultaneously, it should be possible to control the access of the UEs, based on the operator’s configuration or for the purpose of CN load balance. For example, in case of the congestion of 5GC, the eNB could also indicate the CN preference to the UE to ask them to connect EPC instead of 5GC, so that the UE could (re)select an EPC NAS, and accesses the EPC. This option leaves flexibility to the network, network could make decision taking into account different metrics, e.g.  Core network situation, etc. In this regard, there are two options as following:

Option 1: Network broadcasts a CN preference indicator, which should not impact the CONNECTED UE but only for IDLE UE; and in Msg 5, the UE sends the initial NAS message indicating to which CN it accesses;
For the option 1, the broadcasted CN preference indicator could be changed semi-statically, e.g. based on the load situation of EPC and 5GC. And it should not impact CONNECTED UE. For the CONNECTED UE, if the network wants to steer the UE to the other CN, it could be done by a inter-system intra-cell handover named CN relocation, which has been agreed in RAN3 AH meeting, as the following:
	A CN relocation can be performed for the scenario of an eLTE eNB connected to both EPC and NGC. The details for this will be discussed in the normative phase.


Therefore, the option 1 could control particular UE to access the designated CN, by broadcasting a CN preference indicator for IDLE mode UE and CN relocation for connected mode UE. The broadcasting CN preference could replace the CN type indicator mentioned in proposal 1 to save signalling overhead.

Option 2: Network indicates the preferred CN to the UE by UE-dedicated signalling. The possible procedure could be:
step 1, the UE indicates that it can access 5GC (e.g. in Msg. 3); 

step 2, network tells the UE to which CN it should access (e.g. in Msg. 4); 

step 3, the UE sends the initial NAS message with indicating to which CN it accesses (e.g. in Msg. 5).  
For the option 2, it’s more flexible since it can steer each UE to a particular CN at a time. However, according to the current LTE NAS protocol, the PLMN selection is performed before the cell selection, so if the UE has already started to perform RACH, then it is told to change NAS, it may lead to the interruption of RRC connection establishment since the interaction between NAS layer and RRC layer for new NAS and LTE NAS may be different, and new NAS should take in charge and maintain the procedure according new NAS state. 
Hence, we prefer the option1.

Proposal 2: The eNB gives CN preference to the UE to assist UE to select an appropriate network by broadcast signalling. 
Proposal 2bis: The CN preference indicator should replace the CN type indicator.

According to RAN2 LS R2-1706129[1] and SA2’s response S2-175310 [2], it is agreed that each sharing PLMN could independently configure CN connectivity. In the RAN sharing scenario where part of PLMNs provide 5GC connectivity, in order to inform 5G UE the availability of 5GC for such PLMNs, the CN preference indicator should be PLMN independent.
Proposal 3: The CN preference indicator should be per-PLMN in RAN sharing scenario. 
Cell Selection and Reselection
In order to make full use of the new advantage of 5GC, the operators may configure the eNB which has 5GC connected have a higher priority than LTE eNB which only has EPC connected for cell selection and reselection. Since the network needs to broadcast a CN type/CN preference indicator to assist the initial access for UE, this CN indicator could also be used for cell (re)selection for IDLE UE, which means when UE performs cell selection and reselection, the UE can take the indication into account.
Proposal 4: The CN type/CN preference indicator should be taken into account during cell selection/reselection for IDLE UE.
3   Conclusion
Proposal 1: The eNB should broadcast the CN type it connected to, i.e. 5GC or not, for initial NAS selection.
Proposal 2: The eNB gives CN preference to the UE to assist UE to select an appropriate network by broadcast signalling. 

Proposal 2bis: The CN preference indicator should replace the CN type indicator.

Proposal 3: The CN preference indicator should be per-PLMN in RAN sharing scenario. 
Proposal 4: The CN type/CN preference indicator should be taken into account during cell selection/reselection for IDLE UE.
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