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1. Introduction
In last RAN2 meeting, how to handle UE E-UTRA capability from GERAN was discussed [1]. And RAN2 can provide solution to ensure that the UE E-UTRA capability does not exceed the limitation of GERAN, e.g. in GERAN, LTE Rel-10 and onwards UEs always provide Rel-9 UE E-UTRA capability. After it is realised, another issue is raised: How to let the target eNB know if the UE E-UTRA capability received from GERAN is complete or not? This contribution intends to discuss this issue, and proposes to use current parameters in UE E-UTRA capability to resolve the problem. Furthermore, this contribution also analyzes the issues may incurred by legacy eNBs.
2. Discussion
2.1. Solutions
During the online and offline discussion in the last meeting, several solutions were proposed:
Alt 1) target eNB always acquires UE E-UTRA capability again if the UE is from GERAN
In this solution, target eNB needs to know whether UE is from GERAN or not. The “Handover Type” in S1 signalling [2] received during handover preparation procedure can be used. When the target eNB determines that the UE is from GERAN, it always acquires UE E-UTRA capability again from the UE accessing through E-UTRAN. The definition of “Handover Type” is shown below:
This IE indicates which kind of handover was triggered in the source side.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Handover Type
	M
	
	ENUMERATED (IntraLTE, LTEtoUTRAN, LTEtoGERAN,

UTRANtoLTE,

GERANtoLTE)
	


This solution is simple, and has no impact to current specification and GERAN network. However, it would incur redundant signalling overhead for fetching UE E-UTRA capability when it is already completely transferred from GERAN. If the handover or SRVCC from GERAN to E-UTRAN is not frequent, this solution is appropriate.
Alt 2) target eNB always acquires UE E-UTRA capability again if the UE version is Rel-10 and onwards
In this solution, target eNB needs to know UE version. In current UE E-UTRA capability, there are many IEs that can be used to achieve this purpose [3]. For example, accessStratumRelease, featureGroupIndicators, and any optional IEs that is introduced in Rel-10 and onwards (e.g. ue-Category-v1020) can be used. When the target eNB judges that the UE version is Rel-10 or onwards, it always acquires UE E-UTRA capability again from UE accessing through E-UTRAN.
This solution requires UE to report certain Rel-10 and onwards E-UTRA capability in GERAN, and these capability IEs are used to judge UE version by target eNB. The bit overhead for this purpose is little, and if accessStratumRelease is used, there is even no additional overhead.

This solution also has no impact to current specification and GERAN network. And comparing to Alt 1, it can reduce some redundant signalling overhead for fetching UE E-UTRA capability unnecessarily.
Alt 3) new indicator in handover preparation from GERAN to E-UTRAN
This solution requires GERAN network to support this new indicator, and distinguish whether the UE E-UTRA capability is complete or not. Since using current IEs can achieve this purpose as said in Alt 2, there is no need to introduce more specification complexity and affect GERAN network.
Proposal 1: Current IEs in UE E-UTRA capability can be used to let target eNB know whether the UE E-UTRA capability received from GERAN is complete or not, and there is no need to introduce a new indicator.
Proposal 2: If the handover or SRVCC from GERAN to E-UTRAN is not frequent, Alt 1 is appropriate, i.e. target eNB always acquires UE E-UTRA capability again if the UE is from GERAN. Otherwise, Alt 2 is proposed, i.e. target eNB always acquires UE E-UTRA capability again if the UE version is Rel-10 and onwards. 
2.2. Issues incurred by legacy eNBs
If the legacy Rel-8 or Rel-9 eNBs can’t know whether the UE E-UTRA capability is complete or not, it will work based on the incomplete UE E-UTRA capability received from GERAN, and moreover, transfer incomplete UE E-UTRA capability to MME to store in the core network. When the UE is handed over to Rel-10 or onwards eNBs from the legacy eNB, the target eNBs can not determine whether the UE E-UTRA capability received is complete or not. On the other hand, for the case that UE comes back to idle, and then, try to establish the RRC connection from a Rel-10 or onwards eNB, the said eNB will get the UE E-UTRA capability from MME, and also it can not determine whether the UE E-UTRA capability received is complete or not. 

Basically two types of solutions are foreseen to solve the issues mentioned above, which are:

-  Option 1) Solution impacts legacy eNBs
In this solution, all legacy eNBs (e.g. Rel-8 eNB) are forced to support the function of UE E-UTRA capability integrality verification during the handover from GERAN to E-UTRAN process, and if it is determined that UE EUTRA capability is incomplete the legacy eNB should fetch the complete UE capability from UE again, where after the legacy eNB sends the complete UE capability to the core network. 
- Option 2) Solution not impacts legacy eNBs
In this solution, legacy eNBs are not required to execute UE E-UTRA capability integrality verification function, and thus legacy eNBs are not impacted. However, to guarantee that the Rel-10 or onwards eNBs are able to determine whether the UE E-UTRA capability is complete or not afterward, during all types of handovers and initial RRC connection setup procedures, the Rel-10 or onwards eNBs should be able to determine whether UE E-UTRA capability is complete or not directly from IEs included in the RRC container which contains UE capability.
Therefore, we propose RAN2 to discuss the issues and take into account of the solutions mentioned above.
Proposal 3: RAN2 is proposed to discuss the issues incurred by legacy eNBs for the UE E-UTRA capability from GERAN to E-UTRAN, and take into account of the solutions mentioned in this contribution.
3. Conclusion

This contribution discusses how to let target eNB know if it is pure Rel-9 capable UE or incomplete capability, and also the issues may incurred by legacy eNB are also analyzed and our proposals are as below.
Proposal 1: Current IEs in UE E-UTRA capability can be used to let target eNB know whether the UE E-UTRA capability received from GERAN is complete or not, and there is no need to introduce a new indicator.
Proposal 2: If the handover or SRVCC from GERAN to E-UTRAN is not frequent, Alt 1 is appropriate, i.e. target eNB always acquires UE E-UTRA capability again if the UE is from GERAN. Otherwise, Alt 2 is proposed, i.e. target eNB always acquires UE E-UTRA capability again if the UE version is Rel-10 and onwards.
Proposal 3: RAN2 is proposed to discuss the issues incurred by legacy eNBs for the UE E-UTRA capability from GERAN to E-UTRAN, and take into account of the solutions mentioned in this contribution.
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