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1 Introduction

At last meeting, admission control for inbound handover [1] (section 2.3) and QoS principle [2] in hybrid access mode HeNB were discussed. This paper compares the two methods and proposes to explicitly indicate user’s CSG membership for HeNB to perform resource management. 
2 Discussion
In Rel-9, hybrid access mode for HeNB is introduced. CSG and non-CSG members could camp on or handover to a hybrid mode HeNB if the HeNB has enough resource and capacity. But the HeNB is a small and family holding device, and the capacity is usually very limited. After a UE camps on or leaves the HeNB, the rest capacity changes very quickly.  In this scenario, the HeNB owner certainly prefers that CSG members have high priority to camp on, handover to and use services via the HeNB. At the same time, hybrid access mode HeNB shall try its best to serve non-CSG member UE. According to [1], “Subject to availability of network resources there shall be no difference in the user experience when using the PLMN provided services via H(e)NB or via NodeB/eNodeB (NB/eNB)”. If the resource is enough, network shall distribute resources of same QoS to the same services of different UEs in spite of the UEs’ CSG membership.  
Two methods have been discussed to resolve the problem at last meeting:

(a) Only based E-RAB level QoS parameters signalled to the HeNB by the EPC
In this method, when EPC sets QoS parameter for EPS bearer of HeNB user, EPC entities (PDN GW/PCRF) should consider the user’s CSG membership of the CSG. Then, CSG membership should be signalled to EPC entities in EPS bearer establishment procedure. When UE’s CSG membership is updated with subscription data, MME also should inform the change to the EPC entities. EPC entities should initiate bearer modification with bearer QoS update accordingly.

Another requirement is that QoS parameters (e.g., QCI, data rate and ARP) should be split for EPC entities to differentiate CSG and non-CSG members. While deciding bearer QoS parameters for CSG and non-CSG member, EPC entities distribute different value for the two types of users, even if they are using same service. 
In summary, the method of signalling bearer level QoS parameters for different CSG memberships of UEs to the HeNB by the EPC will bring large impact and complexity to core network. And this method of E-RAB level admission control could not resolve the requirement of UE level resource guarantee in hybrid mode HeNB deployment scenario according to [1], “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”.
(b) MME informing HeNB with the UE’s CSG membership and HeNB handling UE’s access accordingly
In this method, different resource thresholds are configured in HeNB for CSG and non-CSG member UEs per operator policy. MME explicitly informs the HeNB with the UE’s CSG membership after access control, when UE camps on, or prepares to handover to the HeNB. Hybrid mode HeNB will be able to handle UE’s access according to UE’s CSG membership. When HeNB has no enough resource for non-CSG member UE, it could refuse the non-CSG member UE’s camp on or handover request. In this way, CSG member UE’s services are not influenced by non-CSG member UE, and CSG member UEs could be guaranteed the most resources when resource shortage appears. 
Same situation also exists when a CSG member UE is to camp on the resource-lacking HeNB, and the HeNB already serves some non-CSG member UEs. It shall be possible for HeNB to handover non-CSG member UEs to macro eNB or other HeNB cells and to admit the CSG member UE. In this way, non-CSG member UEs could get resources in other cells to continue their services when resource shortage appears and resource are assigned to CSG member UEs.   

Moreover, when HeNB access mode changes from hybrid to closed due to network configuration or UE‘s subscription changes from CSG member to non-CSG member, it shall also be possible for HeNB to handover non-CSG member UEs to other cells.
When HeNB fails to move non-CSG member UEs to other cells due to resource shortage, it shall initiate to release the radio and S1 resource used by these non-CSG member UEs. 
SA1 requirements specification [3] (8.2 Admission Control section) has the same consideration: “It shall be possible for the network to set different criteria for access control in a CSG cell for CSG and non-CSG members.”
The advantages of this method are, 

i. No more impact on EPC entities;

ii. HeNB could explicitly handle UE’s access according to its CSG membership;
In this method, the MME shall be able to signal UE’s CSG membership to HeNB in INITIAL CONTEXT SETUP REQUEST message, UE CONTEXT MODIFICATION REQUEST message and HANDOVER REQUEST message. 
There are the same problems and requirements for 3G HNB in hybrid mode, and the handling mechanism for LTE HNB can be used for 3G HNB as well.  
3 Conclusion and Proposal
Based on the discussion of bearer level QoS parameters and UE level resource management according to CSG membership for hybrid access mode H(e)NB in chapter 2, we hereby propose to agree following proposals:
Proposal 1: The CN (MME/SGSN/MSC) shall signal UE’s CSG membership to hybrid H(e)NB in S1AP/RANAP messages to perform admission control.
Proposal 2:  When resource shortage appears, H(e)NB shall be possible to handover non-CSG member UEs to other cells and refuse incoming of non-CSG member UEs. 
Proposal 3:  When HeNB fails to move non-CSG member UEs to other cells due to resource shortage, it shall initiate to release the resource used by these non-CSG member UEs.
4 References
[1] R3-090932 Discussion of Inbound Handover, Huawei
[2] R3-090832 QoS principles in Hybrid access cell, Ericsson
[3] 3GPP TS 22.220: “Service requirements for Home NodeBs and Home eNodeBs”; version 9.0.0
[4] 3GPP TS 36.413: "Evolved Universal Terrestrial Radio Access Network (E-UTRAN); S1 Application Protocol (S1AP)" version 8.5.1
[5] 3GPP TS 23..401: "General Packet Radio Service (GPRS) enhancements for Evolved Universal Terrestrial Radio Access Network; (E-UTRAN) access" version 8.4.1























































































