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1
Introduction

In this document, Vodafone clarifies the requirements for hybrid access mode from a RAN2 perspective based on the SA1 requirements outlined in TS 22.220 [1]. 
2 Definition of Closed/Open and Hybrid Access Mode
According to TS 22.220, the following definitions are provided for a closed, open and hybrid access mode cell:

	
	H(e)NB Access Mode

	
	Open
	Closed
	Hybrid

	UE subscribed to broadcast CSG
	Access
	Access
	Preferential Access

	UE not subscribed to broadcast CSG 
	Access
	No Access
	Access


When the H(e)NB is configured for hybrid access mode, it shall be possible for the H(e)NB to provide services to:

-
its associated CSG members, and

-
subscribers of any PLMN not belonging to its associated CSG, subject to roaming agreement.

Moreover, according to the SA1 requirements, the H(e)NB should give preferential access to members of its CSG relative to all other members. SA1 further clarifies as follows:
· In hybrid access mode when services cannot be provided to a CSG member due to a shortage of H(e)NB resources it shall be possible for established communication of non-CSG members via a CSG cell to be diverted from the CSG cell.

· In a H(e)NB in hybrid access mode, to minimise the impact of non-CSG established communication on CSG members, it shall be possible for the network to allow the data rate of established PS communication of non-CSG members to be reduced.
On a very high level, the UE accessing a hybrid access mode cell as a CSG member should treat it in the same way as a closed access mode cell whereas a UE accessing a hybrid access mode cell as a non-CSG member should treat the cell similarly as an open access mode cell. 

The preferential access to CSG members means that the non-CSG members might be getting a worse level of service than it would otherwise get on a truly open cell or macrocell. However, one of the drivers for allowing non-members of the CSG to gain service on the cell is to prevent them from being in a high interference situation where they would otherwise have no, or very limited, service. Their access on the hybrid access mode cell should be considered as a way of maximising the availability of service as a whole. Hence it is a bonus that UEs which are non-members of the CSG get access to a hybrid access mode cell. However,  there is of course a trade-off and this needs to be considered when designing the rules by which non-members of the CSG camp on the hybrid cell.
From a RAN2 perspective, the following impacts are foreseen:

1. UEs with an allowed CSG Id list should be able to check the CSG id of a hybrid access mode cell of a H(e)NB so that users which are members of the CSG would have the ability to distinguish whether the cell they are camping on gives preferential access for this CSG before they attempt to establish services on this cell. 
Proposal 1: UE with an allowed CSG Id list should be able to check the CSG ID of a hybrid access mode cell of a H(e)NB. 
2. For UEs with an allowed CSG list, autonomous and manual cell searching and selection/re-selection towards the hybrid cell should be aligned as much as possible to that of Release 8 for camping on closed access mode cells. However, it is not a requirement for UEs with no allowed CSG list to autonomously search for hybrid access mode cells. Such UEs may perform the manual CSG search when requested by NAS for the purpose of updating the allowed CSG list using the NAS registration procedure.  
Proposal 2: UEs with an allowed CSG ID list should be able to detect hybrid access mode cells either autonomously or by manual search and camp on those cells.
Proposal 3 : UEs with no allowed CSG ID  list do not need to autonomously search for hybrid access mode cells. They may however manually search for hybrid access mode cells when requested by NAS. 
3.  The cell reselection behaviour of the UE camping on a hybrid access mode cell will depend on whether it is a member or non-member of the CSG. If it is a member of the CSG, the same rules as reselection to or from closed access mode cells apply. However, if the UE is a non-member of the CSG, normal reselection rules to and from the hybrid access mode cell should apply. Whether any new cell re-selection parameters need to be defined for non-members of the CSG re-selecting to a hybrid cell is FFS. But the rationale would be to try to ensure that they are set such that the user service can be maximised.
Proposal 4: The cell reselection behaviour of UE needs to be clarified depending on whether it is camping on the hybrid access mode cell as CSG member or non CSG member.

4. In Release 8, a reserved PSC/PCI list is defined for use by closed access mode cells. Since the hybrid access mode cell in Release 8 is considered as an open access cell, the solution for PSC/PCI allocation of hybrid access mode cells in Release 9 would need to ensure that legacy Release 8 CSG capable UEs can still find those hybrid access mode cells e.g. by using the macro-cell NCL (for UMTS case), whilst allowing CSG members to autonomously or manually search the CSG cell (closed or hybrid) that broadcasts their CSG Id in an optimised way. Hence an analysis is required on what this means in terms of the UE behaviour with respect to reserved PSCs/PCIs.
Proposal 5: The need for a reserved PSC/PCI list for hybrid access mode cells needs to be analysed.

In addition to those basic requirements, RAN2 and RAN3 should also analyse if there are any standards impacts caused by the issue of how to provide preferential access to H(e)NBs, especially for connected mode. One requirement should be that in case of congestion, when both CSG and non-CSG members are attempting to access the hybrid access mode cell, the H(e)NB should be in a position to reject and re-direct the non-CSG members and  preferentially allow the CSG members.

Proposal 6: The H(e)NB should be able to differentiate CSG members from non-CSG members for admission control purposes.
3. Summary
In this contribution, Vodafone highlights the potential RAN2 impacts and requirements of supporting hybrid access mode cells based on the SA1 requirements in TS 22.220. The following impacts and requirements are identified:
Proposal 1: UE with an allowed CSG Id list should be able to check the CSG id of a hybrid access mode cell of a H(e)NB.
Proposal 2: UEs with an allowed CSG ID list should be able to detect hybrid access mode cells either autonomously or by manual search and camp on those cells.

Proposal 3 : UEs with no allowed CSG ID  list do not need to autonomously search for hybrid access mode cells. They may however manually search for hybrid access mode cells when requested by NAS. 
Proposal 4: The cell reselection behaviour of UE needs to be clarified depending on whether it is camping on the hybrid access mode cell as CSG member or non CSG member.

Proposal 5: The need for a reserved PSC/PCI list for hybrid access mode cells needs to be analysed.

Proposal 6: The H(e)NB should be able to differentiate CSG members from non-CSG members for admission control purposes

RAN2 is kindly requested to discuss those requirements and expected impacts for supporting hybrid access mode and consider which of those requirements need to be documented in TS 36.300. Vodafone would be happy to provide the CR for 36.300 to include the agreed requirements for supporting hybrid access mode.
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Appendix
Use case scenario for Hybrid Access Mode Cell [1]
In order to improve the coverage in a shopping mall, H(e)NBs are deployed. The shopping mall owner may have been provided a special deal by the network operator where the employees of the shopping mall will get preferential charging rates and priority access when accessing services via these H(e)NBs. In exchange, the shopping mall owner allows the public to use the H(e)NBs to access the normal network operator services. The H(e)NB owner should not need to manage the public access and the public should not need to do anything special in order to get services on the H(e)NB.
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