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Introduction
The potential size of the HSPA RRC Connection setup complete message when the E-UTRA capability is requested is a recognised problem.  In RAN#67, CRs ([1], [2], [3]) were agreed that enabled supporting Networks and UEs to limit the LTE bands reported to 16.   However these CRs have the following issues:
· The UE and Network changes described by the CRs are only optional.
· They only extend as far back as UEs supporting HSPA Release 10 [1].  
· Even with a limit of 16 frequency bands, the number of CA band combinations possible can still make the message very large.
This paper provides a brief review of the problem area and presents an alternative solution where:
· The E-UTRA capability is not requested by the UTRAN 
· Handover from UTRAN to E-UTRAN is performed without the UE’s E-UTRA capabilities being forwarded in the source-to-target container
· The target eNB must be upgraded to react appropriately to UTRA-E-UTRA HO source-to-target containers containing and not-containing E_UTRA capabilities.
Updates from the version of this paper presented at the WG2#91 Beijing meeting, include:
· Extra supporting arguments in sections 2.1 and 2.2
· Confirmation that Category1 would be assumed UE Capability set for this type of handover
· New section 2.5 regarding the handling of CAT0 UEs 
Discussion
Why is the size of these messages considered to a problem?
The increase in the time taken to complete the connection establishment procedure quickly becomes significant as the message size increases, especially when restricted to using the 3.4 kbps SRB to maintain robust cell coverage.  This delay is problematic because:
(a) At minimum it impacts system performance
(b) At worst it can lead to connection establishment failures, due to timers expiring 
Message sizes nearing 600 bytes in size have already been observed in the field when E-UTRA capability has been requested.  We expect in the near future to see even larger messages, approaching 1600 bytes, from new devices that are capable of supporting even more LTE band combinations but which are still only on HSPA releases 8 or 9 and therefore not impacted by the recent CRs ([1], [2] and [3]).
Using a 3.4kbps bearer, an increase in message of 1400 bytes (e.g. from 200 bytes to 1600 bytes) could increase the procedure completion time by around 3.5 seconds.
Note that [5] provides some size estimates of E-UTRA UE radio capabilities.
Even though higher priority alternative intra-rat handover options were available, given the need to retrieve EUTRA capabilities during the RRC connection procedure (see section 2.2 for reasons), meant we observed this problem in the field with widely used SRB configurations.  This is not a corner case.
What other non-standards impacting solutions have been considered?
Making the UTRAN not request the E-UTRA capability during the RRC connection procedure, is not an option if imminent handover to E-UTRAN is required, as currently it is mandatory for the UTRAN to send the E-UTRAN the UE’s E-UTRA capabilities in the source-to-target handover container.
Moving the SRB from the 3.4 kbps bearer to 13.6 k or HSPA bearer, is not an option if robust cell coverage is to be maintained.  In 3G, high speed bearer setup for SRB is limited to very good radio conditions.  Therefore we cannot always rely on having the option to setup a faster bearer to enable large RRC message transmission in UL direction.
Increasing the timer value used to detect connection establishment failure raises the risk of not detecting genuine connection failures.
What is the solution being proposed here?
The UTRAN does not request EUTRA UE radio capabilities form the UE.  UTRAN-to-EUTRAN handover is then completed without the UE’s capabilities being transferred (see [8] for TS36.331 changes).  The target eNB allows the handover even though it detects that it has not received any EUTRA capabilities from source.  As per the GERAN to E-UTRAN solution (see [9]), the EUTRAN would be expected to assume ue-Category 1 values for the HO.  After handover is completed the eNB then performs a UE Capability transfer procedure to retrieve the UE’s EUTRA capabilities.
Unlike the previous solutions presented in this area ([1], [2], [3]), this solution requires no UE change and therefore is applicable to all devices, including those still on 3GPP HSPA releases 8 and 9.
Hasn’t this style of solution already been discussed before in RAN2?
In 2013, RAN2 discussed over the several meetings the problem of the transfer of EUTRA capabilities during HO between GERAN and E-UTRAN ([5], [6]) due primarily to a rel-11 GERAN LAPDm protocol message limit size of 251 octets.
This discussion topic eventually led to:
· A “without forwarding E-UTRA capabilities” solution [7] being agreed for GERAN to E-UTRAN HO
· A paper [4] being discussed speculating whether a similar problem  existed for UTRAN to E-UTRAN HO and outlining possible solutions, including a “without forwarding E-UTRA capabilities” solution.  The RAN2#83bis meeting report records the outcome of that discussion as:
“Companies in RAN2 do not consider the E-UTRA capabilities to be a problem for the UTRAN radio interface. Can discuss further offline”
Only now do we have the field evidence to show that this is likely to become a real problem for the UTRAN radio interface, especially for the new devices about to enter the market that still only support HSPA releases 8 and 9 but which support many more LTE band combinations.  Hence we would like RAN2 to discuss if a “without forwarding E-UTRA capability” option should be supported for UTRAN-to-EUTRAN handover.
Proposal 1:     RAN2 to discuss if a “without forwarding E-UTRA capability” option should be supported for UTRAN-to-EUTRAN handover.

If ue-Category1 is assumed by LTE, what happens to Category0 UEs?
For CAT0 devices that support IRAT HO,  the UE will eventually fail the handover attempt, at the point when the UE receives the “HO from UTRAN command” containing the LTE “Target to source container” configured for CAT1 UEs. This HO failure will cause the UE to fallback to another mobility mechanism such as cell selection, in order to move to away from the HSPA cell.

 Note, that given current specifications, then CAT0 devices supporting GERAN to LTE HO, will also follow this type of behaviour.  

If a more efficient solution is required for CAT0 mobility from GERAN & UTRAN to LTE, then we feel this can be decoupled from this specific proposal and dealt with in a separate discussion.

Proposal 2:      	If RAN2 does not consider HO failure followed by cell selection as an adequate solution to the issue of handling CAT0 UEs, then since GERAN-to-LTE HO has the same issue, RAN2 is requested to decouple that issue from this proposal and discuss it separately.

Conclusion
In this paper, we discuss the problem of the large size of the UTRAN RRC connection setup complete message when E-UTRA capabilities are requested.  
Proposal 1:     RAN2 to discuss if a “without forwarding E-UTRA capability” option should be supported for UTRAN-to-EUTRAN handover.
Proposal 2:      	If RAN2 does not consider HO failure followed by cell selection as an adequate solution to the issue of handling CAT0 UEs, then since GERAN-to-LTE HO has the same issue, RAN2 is requested to decouple that issue from this proposal and discuss it separately.
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