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1. Introduction
In RAN2# 72 meeting on SA WG2 / RAN WG2 / CT WG1 NIMTC Joint session, it was discussed that how to handle roaming devices, a preliminary conclusion has reached that ACB based solution was not adopted in Rel-10,the detailed conclusion is as follows :

	It was agreed that the Stage 1 and Stage 2 level descriptions of ACB will stand for Rel10. It is expected that ACB will be used for GERAN, but this decision is subject to GERAN discussions. For LTE and UTRAN, there will be no ACB solution for Rel10, but a simple RRC Reject solution will be considered instead. Further study on using ACB for LTE and UTRAN may be considered for Rel11.


We think it is necessary to define a non- ACB based solution to handle roaming devices for CN overload control in Rel-10. RRC connection control mechanism is an efficient mechanism for access control and, in addition, capable of overload handling of a specific CN node.
In this contribution, we investigate how to handle roamers for CN overload control by RRC connection control mechanism in Rel-10.
2. Discussion
In order to implement access control of roamers with RRC connection control mechanism efficiently based on CN load status and/or operators’ requirements, RAN should be able to identify whether coming UE is a roamer and the subcategory of roamers.
2.1. LTE system

TS 23.401[1] specifies that:
	A subscriber can by agreement with its operator be required to use UEs that are configured (see TS 24.368 [69]) to support one or more of the following options:

…………………………
· MS configured to perform Attach with IMSI at PLMN change; 
………………………….
At PLMN change, UEs configured to perform Attach with IMSI at PLMN change (see TS 24.368 [69]) do this rather than a TA update with GUTI (thus avoiding the need to reject the TA update, and to request the IMSI following the subsequent Attach with GUTI).


 
Then MSs may be divided into two subcategories: a) MSs configured to perform Attach with IMSI at PLMN change   b) MSs perform TA update at PLMN change.
For the first type of UEs, according to the RRC message as specified in 36.331 [2], the value of InitialUE-Identity IE in RRCConnectionRequest message is a random value other than s-TMSI, and RRCConnectionSetupComplete message doesn’t include registeredMME IE, then the eNB that serve the camped on cell of the UE couldn't get UE’s HPLMN id, let alone to identify the subcategory of roamers.
As for the other type of UEs, although the RRCConnectionSetupComplete message include registeredMME IE, its value GUTI can indicate registered PLMN identity, but in some case UE’s registered PLMN is not HPLMN, e.g. a UE with HPLMN identity 1 performes PLMN selection procedure and successfully registers on a PLMN with identity 2, later, the UE re-performes PLMN selection procedure and successfully registers on a PLMN with identity 3, then the registered PLMN identity for the UE in RRCConnectionSetupComplete message is 2, so eNB can’t identify whether coming UE is a roamer and the subcategory of roamers either. 
Hence, UE should provide roaming related information to E-UTRA, and then we propose our first proposal:
Proposal 1: For LTE system, UE should provide roaming related information to eNB. 
There are two options to carry roaming related indicator: 
Option 1: using RRCConnectionRequest message;
Option 2: using RRCConnectionSetupComplete message 
Regarding RRCConnectionRequest message, on the one hand, there is only one remaining spare bit, it is not possible to use the spare bit to differentiate three types of UEs. On the other hand, EstablishmentCause IE is used to indicate service specific characteristics, roaming information represents a device characteristic or statue, it is not appropriate to use EstablishmentCause IE to carry roaming related information, and since the importance of roaming related information is lower than that of lower priority (delay tolerant) indicator, it is unrealism to allocate the remaining three code points in EstablishmentCause IE to carry roaming related information. In additions, in order to implement a more finer granularity access control of roamers efficiently based on CN load status and/or operators’ requirements, roamers may be associate with other indicator /devices /traffic, such as lower priority (delay tolerant) indicator and so on, lower priority (delay tolerant) indicator issue has not come to a conclusion, then it’s not unreasonable to carry the roaming related information in RRCConnectionRequest message first. Based on the above analyses, we propose to use RRCConnectionSetupComplete message to carry roaming related indicator.

Proposal 2: For LTE system, introduce roaming related indicator in RRCConnectionSetupComplete message in Rel-10.
2.2. UMTS system

TS 23.060[3] specifies that: 
	A subscriber can by agreement with its operator be required to use MSs that are configured (see TS 24.368 [111]) to support one or more of the following options:

…………………………
· MS configured to perform Attach with IMSI at PLMN change; 
………………………….
At PLMN change, MSs configured to perform Attach with IMSI at PLMN change (see TS 24.368 [111]) do this rather than an RA update with P-TMSI (thus avoiding the need to reject the RA update, and to request the IMSI following the subsequent Attach with P-TMSI).


Similar to LTE system, there are also two subcategories for MSs in UMTS: a) MS configured to perform Attach with IMSI at PLMN change; b) MSs perform RA update with P-TMSI at PLMN change.
For the first type of UEs, according to the RRC message as specified in 25.331 [4], the value of initial UE identity IE in RRC CONNECTION REQUEST message is IMSI, then the UTRA can get UE’s HPLMN id , but UEs don’t report selectedPLMN-Identity until initial direct transfer message，then RNC couldn’t judge whether UE is a roamer after receiving RRC CONNECTION REQUEST/ RRC CONNECTION SETUP COMPLETE message, let alone to identify the subcategory of roamers.. 
As for the other type of UEs, UEs carry P-TMSI in RRC CONNECTION REQUEST message for GSM-MAP type of PLMN, and then eNB couldn’t get HPLMN id even.

Based on the above analysis, UE should carry roaming related information to UTRA, and then we propose that:
Proposal 3: For UMTS, UE should provide roaming related information to RNC.
Similar to LTE system, there are also two options to carry roaming related indicator for UMTS: RRC CONNECTION REQUEST or RRC CONNECTION SETUP COMPLETE message. Although the spare space in RRC CONNECTION REQUEST message is enough to carry roaming related indicator, taking into account the following reasons, such as to allow the possibility to reserve the limited bits in RRC CONNECTION REQUEST message to indicate more important information, to carry additional information that has the same priority as roaming related information in RRC CONNECTION SETUP COMPLETE message in the future, to align with LTE system and so on, we still propose to use RRC CONNECTION SETUP COMPLETE message to carry roaming related indicator.

Proposal 4: For UMTS, introduce roaming related indicator in RRC CONNECTION SETUP COMPLETE message in Rel-10.

3. Proposals

In this contribution, we discuss some related issues on the CN overload caused by roamers for both LTE and UMTS system and the following proposals are made. 
Proposal 1: For LTE system, UE should provide roaming related information to eNB. 
Proposal 2: For LTE system, introduce roaming related indicator in RRCConnectionSetupComplete message in Rel-10.
Proposal 3: For UMTS, UE should provide roaming related information to RNC.
Proposal 4: For UMTS, introduce roaming related indicator in RRC CONNECTION SETUP COMPLETE message in Rel-10.
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