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1. Introduction
Last SA2#152-e meeting sent a LS on the inter-system handover from 5GS to Home eNB in [1], with the following contents.
	1. Overall Description:

SA2 has discussed the inter-system handover from 5GS to EPS and concluded that even though Home eNB is not specified for 5GS, EPS includes eNBs and HeNBs. Home eNB is not excluded as a valid target cell for N26 handover from 5GS to EPS. 

2. Actions:

To RAN3

ACTION: 
SA2 kindly asks RAN3 to take the above information into account and to discuss the alignment of their specifications with it as appropriate. 


The contribution provides our views on this inter-system handover to HeNB. 
2. Discussion
At the beginning of the discussion, it is worthwhile to recap the Home eNB design in LTE, as specified in TS 36.300. 
Basic concepts

· The HeNB can be deployed with different access types, e.g., open access HeNB, hybrid access HeNB, and closed access HeNB. 
· The CSG cell is a cell broadcasting a CSG indicator set to true, and a specific CSG identity. And the UE considers it as CSG member cell only when the UE’s permitted CSG list includes cell’s broadcast CSG ID/PLMN ID. 
· The Hybrid cell is accessible as a CSG cell by UEs which are members of the CSG and as a normal cell by all other UEs. 
· The HeNB Gateway may be deployed to support a large number of HeNBs, serving as a concentrator for C-plane, specifically for the S1-MME interface.  
Inbound Handover procedures

· The MME performs the following functions (Note that not all functions are listed below)
· Access control for UEs that are members of Closed Subscriber Groups (CSG): 
· In case of handovers to CSG cells, access control is based on the target CSG ID of the selected target PLMN provided to the MME by the serving E-UTRAN. 
· Membership Verification for UEs handing over to hybrid cells:

· In case of handovers to hybrid cells the MME performs membership verification based on UE's selected target PLMN, cell access mode related information and the CSG ID of the target cell provided by the source E-UTRAN in S1 handover, or provided by the target E-UTRAN in X2 handover.
· 
CSG membership status signalling to the E-UTRAN in case of attachment/handover to hybrid cells and in case of the change of membership status when a UE is served by a CSG cell or a hybrid cell.
·  For the handover to CSG/hybrid cells, the UE reports the CSG ID and the member indication to the serving eNB, then the eNB performs the PLMN check, while the MME verifies the CSG membership finally, based on the indication from the source eNB. 
Observation 1: The intra-EPC inbound handover to HeNB CSG/Hybrid cells requires an end-to-end support, involving the UE, source eNB, MME etc.  

Observation 2: For intra-EPC inbound handover to HeNB CSG/hybrid case, the UE need to report the CSG ID/Member indication, then the source eNB performs the PLMN check, while the MME verifies the CSG membership finally, based on the indication from the source eNB. 
As indicated in the LS in [1], it describes that the home eNB is not excluded as a valid target cell for the 5GS to EPS handover, however it remains unclear which HeNB access mode(s) are targeted. For example, whether only the HeNB open access, or all access modes are supported.   
Observation 3: it remains unclear which HeNB access mode is to be supported in the SA2 LS. 
Then in order to support the full HeNB handover function (i.e. all HeNB access modes), it can be expected at least the following foreseen work is required. 
· First, the Target ID IE in the NGAP Handover Required message needs to enhanced to include the HeNB ID, as a branch item. 
· Second, the UE needs to report its measured CSG ID, and member indication, and the subset of broadcasted PLMN IDs to the NG-RAN node, which should be RAN2 scope.  
· Third, the NG-RAN node needs to include the CSG ID, and the access mode (for hybrid case) to the AMF, finally relayed to the MME via N26 interface for access control. 
Though it may be easy to support the handover to the open access HeNB as the target (only RAN3 impact is foreseen), from standard perspective, all the possible HeNB deployments including the CSG HeNB, and Hybrid access HeNB should be considered. Otherwise, the frequent handover failure to the HeNB can not be avoided given that the source NG-RAN node has no detailed target HeNB information. Considering the mass deployment HeNB/HeNB GW in the real deployment, the involvement of other groups is necessary.

One may consider to have a “try and error” alternative solution, e.g., to introduce new cause values or failure reasons to indicate the access mode HeNB. But we don’t expect new MME function to be specified for the HeNB deployment a long time ago.  
Given that the SA2 does not give clear clue about the target HeNB access modes, in order to support all HeNB access modes, then the involvement with other groups is necessary; but if this is the case, then it seems appropriate to first discuss (and approve) a dedicated WID in TSG RAN. Based on the above analysis, we have the following proposal. 
Proposal 1: RAN3 to send a reply LS to SA2 for clarification of target HeNB access mode, and indicate that if the full function of HeNB mobility is to be supported, other group involvements (e.g., RAN2/CT4) are necessary for the inbound CSG/Hybrid HeNB handover. 

3. Conclusion
Based on the discussion in this paper, we propose the following:
Observation 1: The intra-EPC inbound handover to HeNB CSG/Hybrid cells requires an end-to-end support, involving the UE, source eNB, MME etc.  

Observation 2: For intra-EPC inbound handover to HeNB CSG/hybrid case, the UE need to report the CSG ID/Member indication, then the source eNB performs the PLMN check, while the MME verifies the CSG membership finally, based on the indication from the source eNB. 

Observation 3: it remains unclear which HeNB access mode is to be supported in the SA2 LS. 

Proposal 1: RAN3 to send a reply LS to SA2 for clarification of target HeNB access mode, and indicate that if the full function of HeNB mobility is to be supported, other group involvements (e.g., RAN2/CT4) are necessary for the inbound CSG/Hybrid HeNB handover. 

The draft reply LS to SA2 is given in the companion paper [2]. 
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