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1. Introduction
SA2 has sent an LS [1] to multiple groups, which details a problem caused by the size of the UE Radio Capability container when sent over some interfaces, where the size of the overall message (carrying the container) cannot be supported by the specific transport.
The LS provides a solution and requests RAN3 to indicate whether this is feasible in release 15; and also to indicate whether any alternatives are feasible in this timeframe.
2. Problem statement
As stated in [2], the scenario is as follows:
During inter-RAT handover, the radio capability information for the source and target 3GPP RATs are transferred in the "source to target transparent container". This avoids the need for the target RAT to retrieve the information from the UE prior to a subsequent inter-RAT handover. 

However, there may be situations where the size of the UE Radio Capability may be too large for the information on all of the UE’s RATs to be carried in a single message on one or more of the network interfaces involved in the handover. (e.g. Iu interface and, following SRVCC, E interface). It is not clear what the consequences are (whether the message is potentially blocked by these interfaces, or truncated) – but likely there will be inter-RAT handover preparation failure.

3. Solution discussed by SA2

3.1 Brief solution description

The proposal is described in the draft SA2 CR [2]. Firstly, the source RAN ensures that the size of the UE Radio Capability information does not cause the size of the "source to target transparent container" to exceed the limits that can be handled by interfaces involved in the handover. 

This may result in some radio capability information being omitted from the “source to target transparent container” at inter-RAT handover. 

In this situation, and since the problem is due to E-UTRA capabilities, when the UE comes to E-UTRAN via inter-RAT HO, it is possible that the UE Radio Capability information that is sent from the source RAN via the “source to target transparent container" is incomplete. 
Then in the solution discussed in SA2:

· The MME checks the size of the “source to target transparent container” and particularly whether this is smaller than the UE Radio Capability stored in the UE’s context (if the MME has the UE’s context).

· If the MME considers that the container is smaller than the stored capability container, then it is likely that the capabilities have been truncated.

· The MME may then add the full UE Radio Capability, as a standalone Information Element in the S1-AP Handover Request message (this is a new IE). As an implementation option, the eNB may use this MME supplied information to avoid retrieving any missing UE Radio Capability Information from the UE.  
3.2 Further aspects to consider

Some additional aspects to consider are as follows:
- The MME may anyway not have the capability container (i.e. it does not have to be the same MME or even in the same pool)

· In this case the operation relies on detection by the eNB that the capability container is not complete

- The detection by the MME based on size comparison is not fully deterministic
- The detection by the eNB (as in case above) may also not be fully deterministic e.g. if some LTE capability is left to enable basic functionality in case of HO to LTE – this depends on the truncating RAN node.
3. Possible alternatives / enhancements
This is motivated by the following:

(1) Checking of whether the capabilities have been reduced is left to the MME based on an ad-hoc criterion (size comparison)

(2) In case of return to a different MME, the MME cannot anyway provide the capabilities, so a fall back is always required (as mentioned above, in this case the SA2 proposal relies on detection by the eNB based on missing capabilities, but this is also not fully deterministic and depends on how the size reduction was implemented)
It could be assumed as a starting point that as proposed in the SA2 draft CR, the MME is able to add the local capability container in the HANDOVER REQUEST message, if it detects that the container is not complete (this is a RAN3 S1AP change).
However, possible additions could be based on the following actions: the source eNB (prior to inter-RAT HO), if configured to reduce the size of the container, 

A) includes a “reduced set” flag in the capability container itself (this is a RAN2 change) i.e. the reduced capability container is marked as “incomplete” and/or
B) includes a flag in the HANDOVER REQUIRED message towards the MME, and a supporting MME stores this flag in the UE context

Then in case of return to EPS

· If returning to the same MME, the MME can be triggered by the presence of the flag to include the UE Capability container in the HANDOVER REQUEST (and clears this flag afterwards). This mechanism is more deterministic although “size comparison” would anyway be required as fall-back for cases where there was no initial HO from LTE (e.g. truncation performed in UTRAN).
· If returning to a different MME, or the MME does not support the above functionality, the target eNB receives the reduced capability container (including the new flag), and it will know whether the container has been reduced, and may trigger upload from the UE at an early stage.
· 
Note that as already mentioned the eNB can try to detect directly, but this again is not deterministic (for example, it is possible that some LTE capabilities may have been preserved in order to provide basic LTE capability information to the target eNB)
· MME behaviour does not change: MME will trigger capability fetch from UE by not including capabilities at the next idle-to-connected transition (unless it has received them meanwhile from eNB)
4. Conclusions

This document has briefly reviewed the problem statement (detection and replacement of a truncated capability container) and respective solution as communicated by SA2. In addition, some possible additions / enhancements have been considered, in order to:
· provide a more deterministic MME behaviour
· provide a more deterministic fall-back for other scenarios (e.g. lack of MME support or return to different MME).
It should be noted that the SA2 solution could also work in combination with one or both above. 

It is proposed to discuss the SA2 LS taking this document into account, and reply to the SA2 liaison once a conclusion is reached. In any case, it is assumed that the signalling changes are simple enough and could be implemented as alignment TEI CRs in the next quarter, and if agreed, this should also be communicated to SA2. 
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