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1 Introduction
In R8 specification, only closed access mode for H(e)NB is discussed. SA1 has made an agreement that two new access modes “open access mode” and “hybrid access mode” for H(e)NB should be supported in R9 [1], which are also the objectives of the new agreed H(e)NB WI in RAN3[2]. 

· Open access mode: HNB/HeNB operates as a normal cell, i.e. non-CSG cell. 

· Hybrid access mode: HNB/HeNB operates as a CSG cell where at the same time, non-CSG members are allowed access.

This contribution gives the RAN3 impact on the support of open and hybrid access mode for HNB and HeNB.
2 Discussion
In [1] for Release 9, access mode of H(e)NB is introduced: “Subject to network operator and H(e)NB owner agreement, the network operator shall be able to configure the H(e)NB with open access mode or closed access mode.” This means the mode of H(e)NB is configured by the operator or H(e)NB owner and could be changed. There are two main issues when introducing the two new access modes.
2.1 Access Control
The access control strategy is the most difference between different access mode H(e)NBs. If the H(e)NB is configured for closed access mode, only users that belong to its associated CSG can receive services. If the H(e)NB is configured for open access mode or hybrid access mode, it shall be possible for the H(e)NB to provide services to all subscribers. But the network may provide different services for CSG and non-CSG members.
Firstly, the H(e)NB is needed to be configured the access mode information before service. The HNB-GW should know HNB’s access mode to avoid unnecessary access control. And If HeNB-GW is deployed, HeNB may also need to inform this to the HeNB-GW for verification or paging optimization etc. So the H(e)NB should inform this to H(e)NB-GW via HNB Register Request/S1 Setup Request. When the access mode of H(e)NB is changed during operation, H(e)NB should also inform this to  H(e)NB-GW via eNB Configuration Update.
Proposal 1: The H(e)NB-GW should be informed that the access mode of the H(e)NB via HNB Register Request or S1 Setup Request/eNB Configuration Update.
Open access

Open access mode H(e)NB operates as a normal cell, i.e. non-CSG cell. The operator may deploy open access mode H(e)NB to fill some indoor blind points and some public hot points to serve all the users as Marco cell. The mobile network doesn’t need to perform any specific UE access control for H(e)NB.

For 3G non-CSG capable UE: 

The HNB don’t need perform Identity request to inquire UE’s IMSI and can use TMSI/PTMSI to register the UE in the HNB-GW, HNB-GW should always accept the request and assign a Context ID for the UE.

For 3G CSG capable UE and LTE UE:
The H(e)NB include its CSG ID in Initial UE message to CN, CN perform UE access control according to the CSG ID. For open access H(e)NB, there is no CSG ID, H(e)NB don’t include this information in the message, so there is no access control in CN. Additionally, whether the CN need to know the UE is camping on an open mode H(e)NB or not needs FFS. 
Hybrid Access

A hybrid mode means that the HNB/HeNB can provide a combination of both open and closed access mode at the same time. The hybrid access home NB cell is a cell that has a CSG ID, but also allows UEs which are not in the CSG to camp on. The other point is that these UEs may only be authorized limited QoS service and has low priority to the UEs which are in the CSG.
For 3G non-CSG capable UE: 
Though the mobile network allows all UEs to camp on and offer service to them whatever these UEs are in CSG or not, HNB and HNB-GW still need to distinguish the UE is in the CSG or not to provide different QoS service. So the HNB still need perform Identity request to inquire UE’s IMSI for the UE access control in HNB and HNB-GW. For the UE access control in HNB is optional, HNB-GW needs to notice HNB whether the UE is in the CSG or not. If the UE is not in the CSG, the HNB may limit the data rate for the user, and redirect the UE firstly to Macro cell due to the shortage of HNB resource limitation, and the CN may also needs to be informed for different service or charging etc.
For 3G CSG capable UE and LTE UE:

The H(e)NB should also include the hybrid mode information. The CN also needs to inform H(e)NB the access control result for H(e)NB to provide different QoS service and provide different priority to different UE depending on whether the UE is in the CSG or not. The result can be piggybacked in following RANAP messages e.g. Direct Transfer or a new RANAP message. Whether H(e)NB-GW is needed this information or not needs FFS.
Proposal 2: The CN should be informed of access mode of H(e)NB for access control.

Proposal 3: The H(e)NB should be informed the UE is in the CSG or not in case of the H(e)NB is in hybrid mode.
2.2 Page Optimization

In release 8, it is decided that MME and/or HeNB-GW can perform paging filtering optionally. In release 9, since open and hybrid modes are introduced, all the UEs can camp on these HeNB even though the UE is not the CSG in case of camping on the hybrid HeNB. So the access mode information should be considered when MME and/or HeNB-GW perform paging optimization. 

If the HeNB connects to the MME directly, MME shouldn’t only paging the CSGs in the UE’s allowed CSG list in the paged TAs, but also the open and hybrid HeNB in the paged TAs. Because it is also possible for the paged UE camping on these HeNBs.
If the HeNB connects to the CN via HeNB-GW and the allowed CSG Id list of the paged UE is sent to the HeNB-GW in the PAGING message, the HeNB-GW should also page the UE in the open and hybrid HeNBs though the HeNBs’ CSGs aren’t in the UE’s allowed CSG list. The 3G HNB-GW has the same issue as well if similar paging optimization mechanism is agree for 3G HNB.

Proposal 4: The access mode should be considered when MME and HeNB-GW perform paging optimization.
3 Proposal
It is proposed RAN3 to discuss and agree the proposals in section 2:

Proposal 1: The H(e)NB-GW should be informed that the access mode of the H(e)NB via HNB Register Request or S1 Setup Request/eNB Configuration Update.
Proposal 2: The CN should be informed of access mode of H(e)NB for access control.

Proposal 3: The H(e)NB should be informed the UE is in the CSG or not in case of the H(e)NB is in hybrid mode.
Proposal 4: The access mode should be considered when MME and HeNB-GW perform paging optimization.
4 References
[1] TS22.220   “Service requirements for Home NodeBs and Home eNodeBs”
[2] RP-090349 Support of Home NB and Home eNB enhancements RAN3 aspects
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