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1 Introduction

At RAN2#65bis some concerns regarding the handling of both START-cs and START-ps at HO from GERAN/UTRAN to EUTRAN have been raised. So this document discusses the issues with setting the START values to zero and suggests solutions.   
2 Discussion
The following principles on handling the UE UTRAN ‘dynamic’ capabilities have been agreed:

1. The UE sets START=0 and omits "predefined configurations" when sending INTER RAT HANDOVER INFO to eNB.

2. At Handover preparation from GERAN to E-UTRAN, the source GERAN deletes the INTER RAT HANDOVER INFO, to ensure that E-UTRAN re-acquires the UTRAN capabilities and always holds and stores the "static UTRAN capabilities".
3. At successful completion of Handover from GERAN, the UE sets START=0 and deletes pre-defined configurations.

4. At Handover preparation from UTRAN to E-UTRAN, the source UTRAN sets START=0 and omits pre-defined configurations.

5. At successful completion of Handover from UTRAN, the UE sets START=0 and deletes pre-defined configurations.
In this section we will re-examine this principles looking at both idle mode mobility and HO.

2.1 Basic issue with handling of START values

There are two conflicting principles:

1.
RAN2 desired to keep UE capabilities in MME while UE is Attached, in order to avoid repeated reading of capabilities over the air.
2.
UTRAN UE Capabilities comprises some “dynamic” parameters, e.g. STARTCS and STARTPS.
The general method selected is to store UTRAN capabilities with fixed START values (=0) and ensure that these START values are used when a UE has been in E-UTRAN. The UE may have up- or downloaded the UTRAN UE capabilities to/from MME while in E-UTRAN, so fixed values are needed to ensure validity.
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One could say that ideally the UTRAN capabilities should have been separated into a “static” set of “regular UE capabilities”, which could be stored in MME, and another set of dynamic ones. But it appeared too late to make such profound changes to UTRAN.
2.2 Mobility via cell reselection

As pointed out in ref. [3], there is an issue leading to mis-match of the START values. The general scenario seems to be as shown in the figure below:
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The reason for mis-match appears to be a mistake in CR [2]. The CR only addresses the change of START when the UE reports the capability to E-UTRAN. 

The situation when the UE moves to E-UTRAN by Cell Re-selection should also be addressed. 
Alternative 1:

One way to do that is to mandate that the UE sets STARTX=0 at transition to RRC Connected state in E-UTRAN. This action should be taken both at
1. Re-selection to E-UTRAN. 
In this case eNB may have received UTRAN capabilities from MME  in the INITIAL CONTEXT SETUP message and START would then be = 0 on the network side.
2. Handover to E-UTRAN. 
If E-UTRAN receives UE UTRAN capabilities, then on the network side they are set =0 (according to 25.331 clause 14.12.4.0a). This is because (a) if the handover had been from GERAN the UE UTRAN capabilities are excluded and (b) if the handover had been from  E-UTRAN the UE always reports START=0 (25.331 clause 8.1.16.3).
In both these cases the variable INTER_RAT_HANDOVER_INFO_TRANSFERRED should be modified to set START=0, as if a modified INTER RAT HANDOVER INFO had been reported.

Alternative 2:
An alternative solution is to always mandate E-UTRAN to acquire the UTRAN capabilities. The drawbacks of this solution are:

1. Delay before handover to UTRAN due to an enquiry message and a response message. This signalling may result in approx. 30ms delay.

2. Added air interface traffic. This implies approx. 500-1000bits “extra data” after each handover to E-UTRAN.

The drawbacks are not significant.
2.3 HO only in one domain

The potential issue here occurs in case ISR is used. In that case the same key is re-used when returning to UTRAN and the same START value can be re-used, which can be considered a security problem.
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Alternative 2 above solves also this problem case.
A drawback with this, as explained above, is that UTRAN UE capabilities always need to be uploaded.

A slightly modified solution is the following.
Alternative 2b:
UTRAN capabilities are never uploaded to MME.
In this case E-UTRAN will keep any valid UTRAN UE capabilities received at an incoming handover while in RRC CONNECTED state, but if the UE goes to IDLE and back to CONNECTED mode, then the UTRAN UE Capability must be re-read from the UE.
3 Conclusion

It is proposed that RAN2 discusses 
1. If other solutions than “Alternative 2“above should be sought

2. If the drawbacks of solution 2 are acceptable
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