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1
Introduction
It was identified that the size of messages are limited to one otect length (i.e, 255 bytes) in GERAN and for inter-RAT handover from GERAN to EUTRAN, EUTRA capabilities may be too big for GERAN in case UE supports many bands and band combinations. [1], [2], [5] And some candidate solution has been discussed. [3], [4]

This contribution suggests alterantive solution to solve the problem.  

2
Problems of candidate solution
GERAN2 indicated that GERAN2 cannot meet the expectation of RAN2 in [1] and one candidate solution was discussed in RAN2 and GERAN2. However, this candidate solution was not agreed in RAN2 or in GERAN2.

In the LS [2] from RAN2, it is outlined that due to the violation of the source adapting target rule, RAN2 could not agree on the candidate solution. And RAN2 asked if GERAN can identify a solution. And in the response [6] from GERAN, GERAN indicated that RAN2 should consider whether it is feasible if UE is allowed to send incomplete LTE capbilties when it is in GERAN. 
The proposed candidate solution in [3],[4] does not acquire LTE capabilities but just trigger rSRVCC or PS handover to EUTRAN and after handover target eNB acquires UE EUTRAN capabilities. This candidate solution is not desirable because this requires a new functional behaviour of the eNB in that it has just to accept an incoming HO from another RAT. And it is not desirable that a target eNB accepts an incoming UE without knowing the EUTRAN capabilities or FGI settings.

In [3], the minimum UE capability is Rel-8 with Cat 1. And the UE is assumed not to support anything else except listed in b. until eNB acquires UE EUTRAN capabilities. The below is an extract from [3]

a. PS handover from GERAN to EUTRAN was specified in Rel-8. We propose that “Rel-8 Cat 1 UE” can be assumed as “default UE EUTRA capability” by a Target eNB.
b. CS handover from GERAN to EUTRAN (rSRVCC) is specified in Rel-11. It is obvious that a UE that supports rSRVCC supports Voice over IMS in EUTRA, and GERAN BSS receives a “SRVCC support indicator” in ASSIGNMENT REQUEST message.
However the candidate solution in [3] has the following problems.

1. The candidate solution is not following the source adapting target rule as when defining inter-RAT mobility procedures the target system should not have impacts. As the candidate solution requires upgrading both source and targeting system, this will require roadmap synchronization between eNB and BSS and especially if eNB and BSS are provided by different vendors, it may not be easy to do.
2. The candidate solution is disrupting call admission control in the target eNB as it does not have any information about the UE but just forces the eNB to accept the call. And it is not clear why Rel-8 Cat1 UE has to be base line as in real life Cat1 is not widely used and furthermore the Rel-8 UE cannot be considered as a mature release for supporting VoLTE UEs. For voice continuity, if operators have policies that in case the UE does not support SRVCC from E-UTRAN to GERAN or PS HO to UTRA etc., without FGI bits and voice related capabilities, this will not work. The followings are VoIP related UE capabilities and based on following UE capabilities operators can decide whether VoLTE should be accepted in E-UTRAN or not.
IRAT-ParametersUTRA-v9c0 ::=

SEQUENCE {


voiceOverPS-HS-UTRA-FDD-r9





ENUMERATED {supported}

OPTIONAL,


voiceOverPS-HS-UTRA-TDD128-r9




ENUMERATED {supported}

OPTIONAL,


srvcc-FromUTRA-FDD-ToUTRA-FDD-r9



ENUMERATED {supported}

OPTIONAL,


srvcc-FromUTRA-FDD-ToGERAN-r9




ENUMERATED {supported}

OPTIONAL,


srvcc-FromUTRA-TDD128-ToUTRA-TDD128-r9


ENUMERATED {supported}

OPTIONAL,


srvcc-FromUTRA-TDD128-ToGERAN-r9



ENUMERATED {supported}

OPTIONAL

}

3. It may look that the candidate solution is simple from standard perspective. But without proper analysis on what should be the minimum UE EUTRAN capabilities, the candidate solution may simply not work. For instance, if a. and b. above are the basic assumptions, it should be written in 3GPP specifications so that UEs shall support the necessary functionality at minimum. Also, it should be considered whether there is any dependency between call admission control and any UE capabilities/FGI function. If there is, either they should be provided during the HO or shall be mandated to those UE’s that support rSRVCC/PS HO from GERAN. (e.g, SRVCC from LTE to GERAN, RLC UM, measuromg GERAM cells, etc)
4. If source BSS does not include EUTRA capabilities in HO preparation, target eNB cannot distinguish whether it is an error from a legacy network node or intentionally excluded because the size of UE capability is too big.
5. Considering, rSRVCC or PS HO from GERAN to E-UTRAN is not widely implemented and demanded from operators, adapting a solution only because it is simple will jeopardize the functionality itself. Therefore, the better way is to analyze UE E-UTRAN capability with more time
3
Alternative solution
Not to break source adapting target rule and not to modify target eNB behavior too much, minimum LTE capabilities to be provided by GERAN during inter-RAT HO from GERAN to EUTRA should be investigated. Considering the market needs, if RAN2 wants proper analysis and to make a perfect solution, it could be considered to continue this study in Rel-12. However, if rSRVCC should be finalized in Rel-11 and a solution is urgently needed in Rel-11, as a quick solution, it can be considered that UE provides whole set of Rel-9 capabilities as a minimum when it is in GERAN coverage. And after the handover to EUTRAN, EUTRAN can acquire the UE capabilities again.
As Rel-9 is mainly enhanced to support voice and many FGIs are mandated to support voice, it is suitable as minimum capabilities to provide during voice call continuity. And the Rel-9 capabilities and FGIs contains enough information to setup the bearers (which also contain non-reconfigurable configurations) and to perform admission control for incoming voice call, Rel-9 capabilities are suitable for minimum. 
With this solution, as the source GERAN will always provide some LTE capabilities, target eNB does not need to blindly accept the UE and configure RBs without knowing any UE capabilities.

Then one question remains on how the target eNB knows whether UE support really only Rel-9 functionalities or UE just provides Rel-9 capabilities because the actual size of UE capabilities is bigger than 255 octets. This can be for instance solved by UE indicating it as a part of UE capability information. But other solutions can be considered.
4
Conclusion
In this contribution, it was shown that not providing UE capabilities at all during inter-RAT HO has many negative impacts to the target network. Therefore, it is proposed to consider minum set of UE LTE capabilities which should be provided in GERAN for inter-RAT handover from GERAN to UTRAN.
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