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1
Introduction
SA1 requirements document [2] for H(e)NB describes the concept of temporary CSG subscription. According to the SA1 requirements, it is possible that CSG subscription for a subscriber can be removed dynamically or only pre-configured for fixed duration of time. The CSG manager [2], under the supervision of PLMN operator can add, delete the subscriber in the CSG list. Moreover, it shall be possible to configure the time period in advance for each temporary member of the CSG.  According to release-9 requirements, when the temporary CSG subscription is expired or removed, established communication via a CSG cell should be diverted from the CSG cell. This paper discusses the mechanisms via which the CN can indicate the CSG subscription expiry of the established communication to the H(e)NB access network and subsequently H(e)NB access network expected behaviour upon reception of such indication from the CN. It must be also noted that similar handling should apply uniformly for 3G HNB as well as LTE HeNB.

2 Discussion
Due to the requirements [2] when CSG subscription of a member is either deleted or finished due to pre-configured timer expiry, the CN needs to check if there is ongoing call for the subscriber in the CSG cell. If the UE have an ongoing call in the CSG cell for which the CSG subscription is deleted or expired, then except for the emergency call, the CN shall indicate this information to the H(e)NB access network. The H(e)NB access network upon reception of such indication from the CN, shall attempt to divert the connection towards any neighbouring cell which could either macro cell or open, hybrid or closed (in which user is allowed) H(e)NB cells. 
There are two possible scenarios:

Scenario 1: The HNB access network able to perform the HO/ Relocation upon getting an indication from the CN.
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Figure : HNB access network able to perform the HO/ Relocation upon getting an indication from the CN

Scenario 2: The HNB access network unable to perform the HO/ Relocation within the reasonable time upon getting an indication from the CN.
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Figure 2: HNB access network unable to perform the HO/ Relocation within the reasonable time upon getting an indication from the CN.
Alternative 1:  It must be noted that similar functionality, i.e. an indication from the CN to the RAN directing to divert the established communication, already exists for the macro network. Currently, the CN utilizes the “Service Handover” or “E-UTRAN Service Handover” IEs in order to divert the call towards the GSM or E-UTRAN network. But, at present, ”Service Handover” is used only for macro network  and “E-UTRAN Service Handover” only rejects the handover to E-UTRAN,  it is obviously necessary to introduce another information to both IEs  in order to indicate the H(e)NB access network about the target RAT and /or macro/femto network for diverting the established communication when CSG subscription expires. Therefore, one option could be to reuse such concept by via extending these IEs for RANAP protocol. The proposed changes are highlighted in the tabular description for these IEs as below.
Proposal 1: Extend the applicability of the existing Service Handover and E-UTRAN Service Handover IEs by introducing new values in the enumerated part in order to support temporary CSG subscription in the H(e)NB access network. Upon the CSG subscription expiry, the CN shall send the RANAP RAB ASSIGNMENT REQUEST message including this Service Handover or E-UTRAN Service Handover IE (as appropriate) set to one of the newly added option which would trigger the call diversion by the HNB access network.
9.2.1.41
Service Handover

This IE tells if intersystem handover to GSM should, should not, or shall not be performed for a given RAB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Service Handover
	M
	
	ENUMERATED (Handover to GSM should be performed, Handover to GSM should not be performed, Handover to GSM shall not be performed, 

Handover to UTRAN Macro should be performed,

Handover to UTRAN Macro should not be performed, 

Handover to UTRAN Macro shall not be performed,

Handover to UTRAN Femto should be performed, 

Handover to UTRAN Femto should not be performed, Handover to UTRAN Femto shall not be performed
…)
	


9.2.1.90
E-UTRAN Service Handover

This IE tells if intersystem handover to E-UTRAN shall not be performed for a given RAB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	E-UTRAN Service Handover
	M
	
	ENUMERATED (Handover to E-UTRAN  Macro 
 shall not be performed, 

Handover to E-UTRAN Macro should be performed, Handover to E-UTRAN Macro should not be performed, 

Handover to E-UTRAN Femto should be performed, Handover to E-UTRAN Femto should not be performed, Handover to E-UTRAN Femto shall not be performed 

…)
	


Alternative 2: There could be another variant of alternative 1 also possible. In order not to impact the existing IEs, following new IEs could be introduced which will serve same purpose as alternative 1. 
9.2.1.xx
UTRAN Macro Service Handover

This IE tells if intersystem handover to UMTS Macro should, should not, or shall not be performed for a given RAB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UTRAN Macro Service Handover
	M
	
	ENUMERATED (Handover to UTRAN Macro should be performed, 

Handover to UTRAN Macro should not be performed, 

Handover to UTRAN Macro shall not be performed, 

, …)
	


9.2.1.xx
E-UTRAN Macro Service Handover

This IE tells if intersystem handover to E-UTRAN Macro should, should not, or shall not be performed for a given RAB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	E-UTRAN Macro Service Handover
	M
	
	ENUMERATED (Handover to E-UTRAN Macro shall not be performed, Handover to E-UTRAN Macro should be performed, 

Handover to E-UTRAN Macro should not be performed

, …)
	


9.2.1.xx
UTRAN Femto Service Handover

This IE tells if intersystem handover to UTRAN Femto should, should not, or shall not be performed for a given RAB.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	UTRAN Femto Service Handover
	M
	
	ENUMERATED (Handover to UTRAN Femto should be performed, 

Handover to UTRAN Macro Femto should not be performed, 

Handover to UTRAN Femto shall not be performed, 

, …)
	


9.2.1.xx
E-UTRAN Femto Service Handover

This IE tells if intersystem handover to E-UTRAN Femto should, should not, or shall not be performed for a given RAB.

.

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	E-UTRAN Femto Service Handover
	M
	
	ENUMERATED (Handover to E-UTRAN Femto should be performed, Handover to E-UTRAN Femto should not be performed, 

Handover to E-UTRAN Femto shall  not be performed

, …)
	


Proposal 2: Define new IEs UTRAN Macro Service Handover, UTRAN Femto Service Handover, E-UTRAN Macro Service Handover and E-UTRAN Femto Service Handover in order to support temporary CSG subscription functionality in the H(e)NB access network. Upon the CSG subscription expiry, the CN shall send the RANAP RAB ASSIGNMENT REQUEST message including one of the newly introduced IEs which would trigger the call diversion by the HNB access network.
Alternative 3: CN shall indicate to the H(e)NB access network that CSG subscription of the connected user is expired using the new CSG Handover IE as defined below. However, the selection of the target RAT/ cell for the call diversion should be left for the H(e)NB access network implementation.
9.2.1.xx
CSG Handover

This IE tells if UTRAN shall perform handover towards neighbouring cell which does not have the same CSG. 

	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	                     CSG Handover
	M
	
	ENUMERATED (Handover to other CSG cell shall be performed, …)
	


Proposal 3: Define a new CSG Handover IE in order to support temporary CSG subscription functionality in the HNB access network. Upon the CSG subscription expiry, the CN shall send the RANAP RAB ASSIGNMENT REQUEST message including the CSG Handover IE which would trigger the call diversion by the HNB access network.
Please note that according to release-8 requirements [2], upon the CSG subscription expiry, the CN shall simply release the established communication. As a result, no stage-2/3 level impacts were discussed in the RAN#3. Nevertheless, if it is not possible to release the established communication within the reasonable time after CSG subscription expiry (release-9 behaviour), then release-8 behaviour should be maintained, i.e. established communication shall be released. But, in this case, H(e)NB access network and not the CN is required to trigger the call release when the reasonable time is elapsed. Therefore, the H(e)NB access network shall perform the Iu Release Request procedure in such scenario. In order to properly define the network behaviour, it is proposed to standardise an expiration timer during which the H(e)NB access network should attempt for the call diversion.
Proposal 4: Define a new timer Tcsg_expiration for RANAP protocol. Upon reception of CSG subscription expiration indication from the CN in the RANAP RAB ASSIGNMENT REQUEST message, this timer shall be started. In case the H(e)NB access network is not able to divert the call within this time period then the H(e)NB access network shall perform the Iu Release Request procedure.

Conclusion

Form the above discussion, it is proposed that.
Proposal 1: Extend the applicability of the existing Service Handover and E-UTRAN Service Handover IEs by introducing new values in the enumerated part in order to support temporary CSG subscription in the H(e)NB access network. . Upon the CSG subscription expiry, the CN shall send the RANAP RAB ASSIGNMENT REQUEST message including this Service Handover or E-UTRAN Service Handover IE (as appropriate) set to one of the newly added option which would trigger the call diversion by the HNB access network.
Proposal 2: Define new IEs UTRAN Macro Service Handover, UTRAN Femto Service Handover, E-UTRAN Macro Service Handover and E-UTRAN Femto Service Handover in order to support temporary CSG subscription functionality in the H(e)NB access network. Upon the CSG subscription expiry, the CN shall send the RANAP RAB ASSIGNMENT REQUEST message including one of the newly introduced IEs which would trigger the call diversion by the HNB access network.
Proposal 3: Define a new CSG Handover IE in order to support temporary CSG subscription functionality in the HNB access network. Upon the CSG subscription expiry, the CN shall send the RANAP RAB ASSIGNMENT REQUEST message including the CSG Handover IE which would trigger the call diversion by the HNB access network.
Proposal 4: Define a new timer Tcsg_expiration for RANAP. Upon reception of CSG subscription expiration indication from the CN in the RANAP RAB ASSIGNMENT REQUEST message , this timer shall be started. In case the H(e)NB access network is not able to divert the call within this time period then the H(e)NB access network shall perform the Iu Release Request procedure.

Proposal 5:  Send LS to SA2 mentioning RAN3 agreements so that SA2 can resolve any inconsistency with the SA2 agreed CRs.
NEC prefers that proposal 1, 4 and 5 to be accepted by RAN#3 in order to realize the SA1 requirements. It is worth mentioning that proposal 1or 2 as compared to proposal 3 provides extra incentives to the operators where call diversion can be regulated by the operator defined policies. 
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