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Abstract of the contribution: SA2 has discussed the situation where VPLMN is E-UTRAN-capable, UE of an inbound roamer is E-UTRAN capable, but an E-UTRAN roaming agreement is NOT in place and only a UTRAN/GERAN roaming agreement is in place. And also SA2 has identified problematic scenarios are caused by inter-RAT handover or release with redirection between E-UTRAN and UTRAN/GERAN; main problem is that an RNC keeps trying to change UE’s access to E-UTRAN even though there are no roaming agreement for E-UTRAN between PLMNs. SA2 believed that if the SGSN could detect whether an UE is forbidden to access to E-UTRAN, the problems are avoided, but were not sure the SGSN could do that. Therefore CT4 is asked to provide feedbacks on those. This document analyses the aspects of possible approaches and recommends the SGSN pre-configured solution. 
1. Introduction
SA2 has been addressing the issue summarized in DISC S2-123023/LS S2-123398, which GSMA IREG has been tackling as well. This paper re-introduces problematic scenarios, SA2’s proposing solution and makes clear the point what CT4 is asked to analyse and provide feedbacks, in particular whether/how the SGSN detects an UE is forbidden to access E-UTRAN or not in roaming-in situation.
2. Recap of problematic scenarios and proposed solution
2.1. Basic assumption
The summary of the assuming situation is as follows:
(a) VPLMN deploys E-UTRAN and UTRAN, but E-UTRAN is for their subscribers and not for inbound roamers; an E-UTRAN roaming agreement is NOT in place between PLMNs. 
(b)The Gp-interface connects VPLMN SGSN and HPLMN GGSN. The S8-interface is NOT in place. 
(c) An inbound roamer uses an E-UTRAN capable UE for UTRAN roaming.
2.2. Scenarios
The summary of the problematic scenarios are as follows. More details can be found in DISC S2-123023.
(1) Inter RAT HO from U-TRAN to E-UTRAN, S4-SGSN 

 RNC serving an UE initiates the procedure toward SGSN
(2) Inter RAT HO from U-TRAN to E-UTRAN, GnGp-SGSN
 RNC serving an UE initiates the procedure toward SGSN

(3) Inter RAT release with redirection from U-TRAN to E-UTRAN
 RNC serving an UE initiates the procedure toward UE
2.3. How Issues are happen for each scenario
Main issue is that an RNC endlessly keeps trying to change UE’s access to E-UTRAN even though there are no roaming agreements for E-UTRAN between PLMNs. The problem summaries for each scenario are shown below.
(1) Inter RAT HO from U-TRAN to E-UTRAN, by S4-SGSN 

After procedures between the RNC and the SGSN, the UE sends TAU toward target MME, and TAU is rejected because of lack of LTE roaming agreement. Next round, the UE finds that the broadcasted TA is in the forbidden list; then moves into endless loop.
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(2) Inter RAT HO from U-TRAN to E-UTRAN, by GnGp-SGSN

Relocation required message is sent from RNC to old SGSN. Forward relocation request message is sent from old SGSN to target MME. Create Session Request message is sent from the target MME to SGW.

Modify Bearer Request is sent from SGW to GGSN (PGW) and rejected. Then it moves into endless loop.
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(3) Inter RAT release with redirection from U-TRAN to E-UTRAN

It is almost the same as (1). The source RNC first requests RRC Connection Release to the UE.
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2.3. Proposed solution by SA2
In LS S2-123398 SA2 says:

------Excerpt begin------

It is of SA2 view that scenarios 1, 2, 3 are avoided if SGSN detects whether UE is forbidden to access to E-UTRAN before Inter RAT handover or Inter RAT Release with redirection to E-UTRAN.
· For your information, a separate LS, S2-123399, is sent to RAN3 to ask which IE is to be used for SGSN to send relevant information to RNC for scenarios 1, 2, 3. SA2 expects that RAN3 mechanisms will provide a solution that ensures that the RNC does not invoke Inter RAT handover or Inter RAT Release with redirection to E-UTRAN inappropriately.
To CT4 group

ACTION: 
SA2 requests CT4 to provide feedback on how SGSN could detect whether UE is forbidden to access to E-UTRAN in scenarios 1, 2, 3. SA2 would like to draw CT4’s attention especially to scenario 2 where GnGp-SGSN is used and in particular for the case that HLR and HSS are split.
------Excerpt end------
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3. CT4 aspects for proposed solution
As shown in section 2.3, SA2 believes that possible solution might be that the SGSN detects whether the UE is prohibited to access E-UTRAN or not, and informs that knowledge to the RNC in order to control i.e. not initiate HO nor Release with redirection for the non-LTE-roaming-eligible UEs in network. The solution consists by these aspects:
a) SGSN detects whether an UE is eligible for LTE-roaming
This is CT4 area to be considered. This process can be done either
a-1: SGSN decides based on the parameters received during the communication with HSS, or
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a-2: the SGSN has own pre-configured information for the judgement e.g. IMSI and PLMN list
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b) SGSN informs that knowledge to the RNC, and the RNC controls HO and Release with redirection procedures for the UE.
This is RAN issue; therefore SA2 has asked them to RAN2/3 in separated LS S2-123399.
4. Discussion
CT4 is asked whether the SGSN can decide the eligibility of LTE roaming for UEs, therefore here it evaluates the possibility for a-1 and a-2.
4.1. a-1: Decision based on the parameters received from HSS
SA2 mentioned in their LS that there are parameters such as “EPS subscription data” that SGSN can use for its judgement:

· Lack of EPS subscription data
· “E-UTRAN not allowed” in the subscription profile
In SA2, it was discussed that any kind of EPS related subscription information received from HSS/HLR can be used.
It is assumed that “E-UTRAN not allowed” is a value in “Access Restriction Data” in “Subscription-Data”.

SA2 mentioned in LS that GnGp-SGSN needs to be considered, this means the GnGp-SGSN could be Rel-7 or earlier.
4.1.1. EPS related information from subscription data stored in HSS/HLR
The idea is that the HSS/HLR controls the eligibility by sending some profile related-information stored as part of subscription data. To consider this, one possible candidate is “APN-Configuration-Profile”; it is used for EPS subscription data.
(See e.g. TS 29.272, 5.2.1, Location Management Procedures. “If the Update Location Request is received over the S6a interface, and the subscriber has not any APN configuration, the HSS shall return a Result Code of DIAMETER_ERROR_UNKNOWN_EPS_SUBSCRIPTION.”)
In MAP protocol, an SGSN may set “EPS Subscription Data Not Needed Indicator” in MAP_UPDATE_GPRS_LOCATION service. If this parameter has being set, the HSS would not send ESP Subscription Data to SGSN.
If the UE has LTE subscription in home PLMN, this means HSS in home PLMN seems store the UE’s subscription data.

	SGSN version
	APN-Configuration-Profile is set
	APN-Configuration-Profile is NOT set

	
	EPS Subscription Data Not Needed Indicator is set
	EPS Subscription Data Not Needed Indicator is NOT set
	EPS Subscription Data Not Needed Indicator is set
	EPS Subscription Data Not Needed Indicator is NOT set

	S4-SGSN
	-
Not happen

APN-Configuration-Profile is not set
	correct
(HO is OK)
	correct

 (HO is prohibit)
	correct

 (HO is prohibit)

	GnGp-SGSN Rel8 onward
	-

Not happen

APN-Configuration-Profile is not set
	correct

(HO is OK)
	correct

 (HO is prohibit)
	correct

 (HO is prohibit)

	GnGP-SGSN Rel7 earlier
	-
Not happen

EPS Subscription Data Not Needed Indicator can not be set
	NOT correct
 (HO is prohibit)
	-

Not happen

EPS Subscription Data Not Needed Indicator can not be set
	correct

 (HO is prohibit)


Table 4.1.1-1 HSS in hPLMN, APN-Configuration-Profile
The problem for this scenario is that there are no ways for Rel8 onward GnGp-SGSN/S4-SGSN to grant HO when EPS subscription Data Not Needed Indication is set.
The problem for this scenario is that there are no ways for Rel7 earlier GnGp-SGSN to grant HO when EPS subscription Data Not Needed Indication is NOT set.
In case that home PLMN has HLR for 3G user and HSS for LTE user separately and if the UE has NOT LTE subscription in home PLMN even UE is LTE capable, this means HLR in home PLMN seems store the UE’s subscription data.

	SGSN version
	APN-Configuration-Profile is set
	APN-Configuration-Profile is NOT set

	
	EPS Subscription Data Not Needed Indicator is set
	EPS Subscription Data Not Needed Indicator is NOT set
	EPS Subscription Data Not Needed Indicator is set
	EPS Subscription Data Not Needed Indicator is NOT set

	S4-SGSN
	-

Not happen

APN-Configuration-Profile is not set
	correct

 (HO is prohibit)
	correct

 (HO is prohibit)

	GnGp-SGSN Rel8 onward
	
	correct

 (HO is prohibit)
	correct

 (HO is prohibit)

	GnGP-SGSN Rel7 earlier
	
	correct

 (HO is prohibit)
	correct

 (HO is prohibit)


Table 4.1.1-2 HLR in hPLMN, UE has not EPS subscription, APN-Configuration-Profile

There are no problems for this scenario because there is no need to grant HO for the UE who has NO LTE subscription in home PLMN.

Thus it seems difficult to use “APN-Configuration-Profile”.
“Are there any other parameters to be sent by HLR/HSS for this purpose” is the question for CT4.

4.1.2. E-UTRAN not allowed

The idea is that the HSS/HRL controls the eligibility by setting “E-UTRAN not allowed” in Access-Restriction-Data to indicate NOT allowing LTE-roaming. 
If the UE has LTE subscription in home PLMN, this means HSS in home PLMN seems store the UE’s subscription data.

	SGSN version
	E-UTRAN not allowed is set
	E-UTRAN not allowed is NOT set

	S4-SGSN
	correct 
(HO is prohibit)
	correct 
(HO is OK)

	GnGp-SGSN Rel8 onward
	correct 
(HO is prohibit)
	correct 
(HO is OK)

	GnGP-SGSN Rel7 earlier
	NOT correct
(HO is OK)

(Doesn’t recognized the parameter)
	correct 

(HO is OK)


Table 4.1.2-1 HSS in hPLMN, E-UTRAN not allowed

In case that home PLMN has HLR for 3G user and HSS for LTE user separately and if the UE has NOT LTE subscription in home PLMN even UE is LTE capable, this means HLR in home PLMN seems store the UE’s subscription data.

	SGSN version
	E-UTRAN not allowed is set
	E-UTRAN not allowed is NOT set

	S4-SGSN
	-

Not happen
	NOT correct
(HO is OK)
This user doesn’t have EPS subscription in hPLMN

	GnGp-SGSN Rel8 onward
	
	

	GnGP-SGSN Rel7 earlier
	
	


Table 4.1.2-2 HLR in hPLMN, UE has not EPS subscription, E-UTRAN not allowed

The problem for this scenario is that there are no ways to prohibit HO because the HLR can NOT set E-UTRAN not allowed to do so.
Thus it seems difficult to use “E-UTRAN not allowed”.
4.1.3. Any other parameters

 “Are there any other parameters to be sent by HLR/HSS for this purpose” is the question for CT4.
4.2. a-2: Pre-configured information in the SGSN
During Attach procedure with U-TRAN access, the GnGp-SGSN or S4-SGSN analyzes UE’s IMSI to obtain their PLMN id and check pre-configured database, i.e. PLMN list which includes LTE-roaming agreement for each PLMNs. This decision make logic is as considered as new feature for SGSNs.
· GnGp-SGSNs and S4-SGSN can verify the IMSI of the UE to decide LTE-roaming-eligibility by checking pre-configured PLMN list.
· Any release of SGSN can verify the UE’s IMSI.
· It may increase configuration costs and operation miscues.
· No frequent changes are expected, i.e. operators may not change roaming-agreement so often. 
· Judgement alignment between SGSN’s PLMN list and TAU/Modify Bearer Request initiated by Inter-RAT HO or release with redirection is needs to be ensured. That could be ensured if MME is configured to have the same logic.
· “Roaming” is involved both home and visited operators therefore responsibility should be shared.
Thus it seems this decision make logic works under cautious configuration in SGSN.

5. Proposal
It is urgent issue happening now on the field before start of LTE roaming era, should be resolved as soon as possible. And also this issue has been considered as Rel-8, so minimal impacts for I/F is expected. In addition there is no obvious ways to solve this issue by current 3GPP standard. Therefore it is of CT4’s view that SGSN can judge the eligibility of LTE-roaming and a-2, pre-configuration approach is preferable. It is proposed to send LS back thus feedbacks to SA2.




























































