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1 Introduction
UE capabilities have increased considerably in size with the introduction of Carrier Aggregation, new frequency bands and new band combinations, and the size is expected to continue to grow. Hence, there is a need to revisit and verify if the principles for UE capability transfer at inter-RAT handover are still valid.  

At inter-RAT handover, the source RAT is currently mandated to acquire the UE radio capability for the target RAT from UE and forward the capability in the source to target transparent container to the target RAT in preparation for the handover. 
It should also be noted that no mechanism exists in specifications for CS handover GERAN to EUTRAN (Rel-11 rSRVCC).

In [6], we 
· analyzed limitations in existing signaling protocols, and

· proposed introduction of a mechanism to be used at handover from GERAN to EUTRAN, where target eNB fetches the capabilities from UE after completed handover.
In this document, we recap the characteristics of this mechanism and elaborate on received feedback.
2 Discussion
2.1 Existing limitations
In this section, we recap the existing limitations as already discussed in [6].
2.1.1 Upload of UE capabilities in preparation for Handover GERAN to EUTRAN

In GERAN radio access, UE EUTRA capabilities are transferred via NAS signaling. The TLV encoding defined in TS24.007 limits UE EUTRA capabilities to 255 octets. This limitation is valid for both GERAN PS and CS.
In [6], CT1 acknowledged this limit. On splitting the information over several IEs, CT1 indicated that CT1 “has not fully analysed the drawbacks but could envisage that backward compatibility is one of them”.
For GERAN CS, a further limitation is imposed by the LAPD protocol between GERAN BSC and BTS. LAPD can support messages sizes up to 251 octets.
2.1.2 Upload of UE capabilities in preparation for Handover UTRAN to EUTRAN

In UTRAN radio access, UE EUTRA capabilities are transferred via UTRA RRC signaling. No size-related limitations in protocols have been identified.

2.1.3 Upload of UE capabilities in EUTRAN

In EUTRAN radio access, UE EUTRA capabilities are transferred via EUTRA RRC signaling. No size-related limitations in protocols have been identified.

2.1.4 RAN and CN network internal transfer of capabilities

No size-related limitations have been identified for S1 and Iu protocols.
The Gb and Sv protocols, as well as GTPv1 and GTPv2 allow a maximum 65535 octets for transfer of the transparent containers.

The A interface (GERAN CS, MSC-BSS) information element encoding limits e.g. the size of “Source RNC to target RNC transparent information value” to 255 octets.
2.1.5 MME storage limitation
In addition, as informed by SA2 in [6], the MME has a storage limitation of UE capabilities of 510 bytes (per UE), which can soon be exceeded.
In [7], CT4 suggests to consider removing or increasing the limit of 510 octets that an MME shall be able to store. 
2.2 Analysis and solution proposal
In [2], we identified that there is a risk that GERAN signaling limitations will soon be reached. A solution is needed, both for GERAN PS and GERAN CS (rSRVCC) to EUTRAN handover. No action seems to be needed with respect to other handover scenarios. It seems wise if RAN2 continues to monitor the growing UE EUTRA capability size, such that other limits are not exceeded, or other performance issues appear. In [7], CT4 specifically asked RAN2 to provide recommendations on the maximum size an MME should store and to consider possibly including such recommendation in one of their specification. 
From RAN2 point of view, it would be possible to specify a solution where a limited set of UE EUTRA capabilities are sent by UE via GERAN radio access, and that the target eNB, after handover completion, fetches the (remaining) UE EUTRA capabilities from UE using EUTRA RRC signaling. In our understanding, this type of solution is indicated by GERAN in [8]. At RAN2#79bis, RAN2 however concluded that “introduction of short capability should preferably be avoided” [4]. Furthermore, for rSRVCC, this solution would result in more specification and product impacts compared to the solution proposed below.  

We propose RAN2 to consider the following solution to get UE EUTRA capabilities to eNB at handover from GERAN:

A. No UE EUTRA capabilities are signaled by UE in GERAN radio interface.

B. Source BSS does not indicate that any UE EUTRA capabilities to Target eNB in handover preparation signaling.

C. Upon not receiving any UE EUTRA capabilities at the incoming handover, eNB fetches the capabilities from UE using existing RRC procedure UE Capability Transfer.  
For this proposed mechanism, we note the following:
1) No UE impact
Introduction of the proposed mechanism has no impact on UE, i.e. already existing RRC procedure “UE Capability Transfer” is used.

2) Rel-8 PS Handover
Since PS handover from GERAN to UTRAN was specified in Rel-8, we need to consider both that “existing UEs” may use the “legacy” procedure, and that UEs of any release may have a UE EUTRA capability size exceeding 255 octets.
In practice, this means that to avoid problems, a CN node could be configured to generally disable upload of EUTRAN capabilities at NAS attach/registration, i.e. the Core network is configured to never ask for EUTRA capabilities in ATTACH/RAU ACCEPT. 
3) Rel-11 rSRVCC
No mechanism exists in specifications for CS handover GERAN to EUTRAN. Consequently, there are no similar problems as discussed above for PS handover. 
4) Default UE capability
The solution proposal requires that eNB assumes a “default UE capability” directly after completed handover, and that this “default UE capability” is sufficient until eNB has been able to fetch complete UE EUTRA capability from UE, which is expected to be less than 100ms. 
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 e.g. obvious that a UE that supports rSRVCC also supports Voice over IMS in EUTRA. Although such coupling is not specifically captured in 3GPP specifications, we assume that a UE that supports rSRVCC also supports SRVCC in the other direction..
5) Mobility after completed handover
After the handover to target eNB is completed, inter-band and inter-RAT mobility will not be supported until (target) eNB have fetched UE EUTRA capabilities from UE. We assume that this restriction needs no further consideration.
6)  Principle “Source adapts to target”
It has been commented that this solution proposal violates the principle of “source adapts to target”, as the eNB is now proposed to support some extra functionality to compensate for restrictions on source side (GERAN). In our view, this “violation” is well motivated by the limited impact on involved nodes. Furthermore, we consider the “source adapts to target” principle is related to message encoding, rather than function distribution. 
We ask RAN2 to consider the solution proposed above.
3 Conclusions

In this document, we have discussed the need for a mechanism for uploading UE EUTRA capabilities to eNB at handover from GERAN.
We ask RAN2 to consider and agree on the following proposals:

Proposal 1 Introduce mechanism proposed in this document for upload of UE EUTRA capabilities at PS handover from GERAN to EUTRAN.
Proposal 2 Introduce mechanism proposed in this document for upload of UE EUTRA capabilities at CS handover from GERAN to EUTRAN (rSRVCC).

Proposal 3 Send response LS to GERAN2, SA2, RAN3, CT1 and CT4, indicating that mechanism proposed in this document for upload of UE EUTRA capabilities can be used at PS and CS (rSRVCC) handover from GERAN to EUTRAN.
Proposal 4 Further consider the need to keep track on UE EUTRA capability sizes, e.g. in order to decide MME storage requirements.
A draft CR to TS 36.331 is provided in [2].
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