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Abstract of the contribution: This paper discusses and proposes a way forward for the issue on transfer of UE E-UTRA capability information at CS to PS SRVCC and at inter-RAT PS handover from GERAN to E-UTRAN.
1. Introduction

This contribution discusses the transfer of UE E-UTRA capability information at CS to PS SRVCC and at inter-RAT PS handover from GERAN to E-UTRAN, an issue which has been widely discussed in GERAN2 and RAN2 for a longer period of time. SA2 has continuously been informed of the status of the discussions (as well as requested for action) in a number of LSs, see [1], [2], [3], [4], [5] and [10]. 

This document provides a summary of the different proposals discussed in GERAN2 and RAN2, and a suggestion for a way forward.

2. Discussion

When a UE has an on-going CS call (or an active PS session) in a 2G serving cell, there may be a need for the serving BSS to trigger CS to PS SRVCC (respectively PS handover) to an E-UTRAN cell. This type of handover requires that the transparent container sent from the serving BSS to the target eNB during the handover preparation phase includes information about the E-UTRA capabilities of the UE.

However, in light of the potential size of the UE E-UTRA capability information, which according to RAN2 estimations [2] will likely exceed 255 octets for a Rel-11 Carrier Aggregation capable UE supporting 10 E-UTRA bands, a problem with the UE E-UTRA capability information acquisition from the UE by the serving BSS has been identified. Basically, the limitations applicable in a GERAN network are defined by the size of a L3 message sent by a UE in dedicated mode which shall not exceed 251 octets due to LAPDm limitations [1] or, the transmission size limitation on the GERAN A-interface which implies that E-UTRA capability information with a larger size than 200 octets may not be possible to transfer from GERAN to E-UTRAN [5]. Similarly, UE E-UTRA capability information beyond a size of 255 octets cannot be uploaded to SGSN due to NAS layer information element size limitation [8].
Several proposals to solve the E-UTRA capability transfer issue have been seen during the past GERAN2 and RAN2 meetings, however essentially following three proposals have been discussed more exhaustively.

It shall be noted though that neither GERAN2 nor RAN2 have been able to conclude on any of the proposals.

1. Not providing any UE E-UTRA capability information from GERAN but instead let the target eNB fetch the UE E-UTRA capabilities from the UE, using existing E-UTRA RRC signalling, after completed handover from GERAN [6].
The main concern expressed against this proposal is that it will require new functionality in the target RAT given the eNB is required to accept an incoming handover without the UE E-UTRA capability information being provided from the source RAT in the handover preparation phase. 

2. Provisioning of UE E-UTRA capability information through the core network nodes by extending existing signaling already used for CS to PS SRVCC [7].
This proposal does not work if the serving PS node is SGSN and the size of the UE E-UTRA capability information exceeds 255 octets, see the NAS layer IE size limitations in [8]. As previously indicated by CT1 [10], extending the NAS IE size beyond 255 octets will most likely cause backward compatibility issues. The proposal also has signaling impacts on a wide area of specifications affecting several nodes.

3. The UE sends incomplete/shortened UE E-UTRA capability information (only including UE E-UTRA capabilities up to Rel-9) while being registered in GERAN, i.e. the size of the UE E-UTRA capability information would not exceed the transmission limitation of 251 octets as applicable in GERAN network. The eNB would then after handover completion acquire the complete set of UE E-UTRA capability information (i.e. including the missing Rel-10+ UE E-UTRA capabilities) from the UE [3].
As discussed in the incoming LS from GERAN2 [5] the implications of this proposal are either (1) a considerable delay in the CS call setup procedure if the E-UTRA capabilities are sent by the UE during the Early Classmark sending procedure or (2), a substantial speech quality degradation (comparable to a previously (by SA4) not recommended proposal of sending SMS over FACCH) if the E-UTRA capability information is transferred during the on-going CS call by means of the Classmark interrogation procedure. None of the two alternatives (i.e. sending the capabilities at CS call setup or during the CS call) are recommended by GERAN2. Besides, even if the size of the Rel-9 UE E-UTRA capability information conveyed over the GERAN radio interface does not exceed the transmission size limitation of 251 octets, it may still be too large to be transferred in the Handover Required message via the GERAN A-interface [9]. Following statement is quoted from the incoming LS from GERAN2 [5].

“It can be estimated that the maximum size available for the E-UTRA capability would be limited typically to at most 200 octets, and it should be observed that this would restrict the inclusion of further information that may be needed in the future in the Handover Required message.”
Apart from the above 3 alternatives RAN2 has also informed SA2 and other working groups [2] of their current working assumption to not specify any rules or mechanisms that would reduce the UE E-UTRA capability information size in a similar way as done for UE UTRA capabilities. When requested by the RAN, the UE sends a compressed version of the UE UTRA capability information (as defined in [11]) to the network.

Following table 2.1 summarizes the expected impacts on UE and the network nodes for each alternative solution as described above.

	Proposal
	UE impact
	BSS impact
	CN impact
	eNB impact
	Remarks

	1
	no
	yes,     1a)
	No, see remarks
	yes,     1b)
	At inter-RAT PS handover from GERAN to E-UTRAN the SGSN shall not request upload of E-UTRA capability information from the UE during the Attach or Routing Area procedure as possible by [8]. In a typical SGSN implementation this can be handled as a conventional node configuration.

	2
	yes,     2a)
	yes,     2b)
	yes,     2c)
	yes,     2d)
	Does not work if the serving PS node is SGSN and the size of UE E-UTRA capability information exceeds 255 octets.

	3
	yes,     3a)
	yes,     3b)
	no
	yes,     3c)
	Put size restrictions on (1) the UE E-UTRA capability information sent over the GERAN radio interface and, (2) to other inter-RAT related information included in the Handover Required message sent from BSS to the CN.


Table 2.1:  Summary of the impacts

1a) - The BSS includes UE reported EARFCN(s) in the E-UTRA HandoverPreparationInformation message (impact to TS 36.331, i.e. no impact to GERAN specs).
1b) – At reception of HandoverPreparationInformation message with no UE E-UTRA capability information included in the message (impact to TS 36.331), the eNB allocates radio resources based on the assumption that (a) the CS to PS SRVCC capable UE supports voice over IMS in E-UTRA and (b), the CS to PS SRVCC capable UE supports the voice over IMS related Rel-9 FGIs (these UE requirements need to be captured in TS 24.008). The UE E-UTRA capability information is fetched from the UE after the handover completion. During the time period until eNB has fetched the UE E-UTRA capabilities from the UE (we assume less than 100ms), features such as inter-band handover and later-release radio features cannot be utilized. This may lead to a reconfiguration procedure once the UE E-UTRA capability information is available in the eNB.
2a) – New MS network capability info for a mobile supporting CS to PS SRVCC from GERAN to E-UTRAN (impact to TS 24.008).
2b) – The BSS need to indicate that no UE E-UTRA capability information is included in the handover preparation message, i.e. a new IE indicating this will be required in the Handover Required message (impact to TS 48.008).
2c) – Source SGSN shall retrieve the E-UTRA capability information from the UE when the UE indicates support for CS to PS SRVCC in the MS Network capability info, i.e. even if the UE does not support inter-RAT PS handover from GERAN to E-UTRAN (impact to TS 24.008).
When receiving the SRVCC CS to PS Request in the target MME, with the indication that no UE E-UTRA capability information is included in the message, the target MME needs to request for the E-UTRAN INTER RAT HANDOVER INFO from the source SGSN/MME. When the E-UTRAN INTER RAT HANDOVER INFO is received from the source SGSN/MME, the target MME adds the UE E-UTRA capability information in the handover preparation message and sends it to the eNB. Impact to TS 29.280, TS 29.274 and TS 36.413.
2d) – eNB receives the UE E-UTRA capability information from the target MME as a new IE in the handover preparation message (impact to TS 36.413), i.e. outside of the transparent container sent from source BSS.

3a) - The UE sends incomplete UE E-UTRA capability information to the BSS/SGSN at call setup or during the on-going CS call (new/modified TS 44.018 message). Different UE behaviour in GERAN compared to other RAT’s, i.e. while in GERAN the UE shall only send E-UTRA capabilities up to (and including) Rel-9 to the BSS/SGSN while in other RAT’s the UE shall always send a complete set of UE E-UTRA capability information to the network.
Upload of UE E-UTRA capability information while in GERAN will have impact to CS call setup time or speech quality.
3b) – The BSS retrieves E-UTRA capabilities from the UE during the call setup procedure or during the handover preparation phase. Impact to TS 44.018 since retrieval of UE E-UTRA capability information is currently not supported in GERAN.
3c) - eNB receives the incomplete UE E-UTRA capability information from the source BSS in the handover preparation signalling and allocates radio resources in the target cell based on this. After handover completion the eNB retrieves the complete set of UE E-UTRA capability information from the UE (in order to get hold of the Rel-10+ capabilities). During the time period until eNB have received the complete set of UE E-UTRA capabilities from the UE (we assume less than 100ms), features such as inter-band handover and later-release radio features cannot be utilized. This may lead to a reconfiguration procedure once the complete set of UE E-UTRA capability information is available in the eNB.
3. Conclusions

Although all of the proposals outlined above have one or more identified drawbacks, only the first proposal (1) is future proof in respect to:

· Increased size of the UE E-UTRA capability information above 255 octets.

· Does not set a fixed size limitation to other inter-RAT related information in the Handover Required message sent on the A-interface.
Compared to alternative solutions, proposal 1 also has the benefit of limited impact on UE and network nodes, i.e.:

· Only minor specification impact. On target side, existing E-UTRA signalling is used. On source side, signalling mechanism for uploading of E-UTRA capability information via GERAN CS access is not needed.
· No need to specify any limited set of UE E-UTRA capability information and the mechanism to convey this via GERAN.

· No impact on UE.

The sourcing companies therefore believe the solution based on the target eNB fetching the UE E-UTRA capability information from the UE after completed handover from GERAN represents a low complexity and radio interface bandwidth friendly solution to the challenge of how CS to PS SRVCC and inter-RAT PS handover from GERAN to E-UTRAN can be realized in practice. 

We ask SA2 to consider this proposal and to recommend GERAN2 and RAN2 to progress this mechanism. 
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