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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.
The response comments are provided with revision marks on top of R3-183231.
It is worth noting that Release 8 assumed that the UE Radio capabilities would be (much) less than 500 bytes; and that the “reverse SRVCC from 2G to LTE” problems referenced in [3] were intended to solve the situation where the LTE capabilities were a little larger than 256 bytes by uploading them across a release 8 SRB in LTE. Uploading many kilobytes of UE capability across a release 8 SRB is however much less desirable!
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

Note that according to current TS 23.401
NOTE 3:
If a "first TAU following GERAN/UTRAN Attach" Tracking Area Update is performed during ECM-CONNECTED mode, e.g. after an inter RAT handover, no INITIAL CONTEXT SETUP REQUEST is sent and the UE Radio Capability information in the MME will remain deleted until the next ECM-IDLE to ECM-CONNECTED transition (or later, e.g. if the next activity from the UE is another Tracking Area Update).

This is because the MME is supposed to mark the capability container as deleted (if not actually delete it) in the scenario THAT the UE was switched on (Attached) in 2G/3G and then first arrives in LTE by handover. For subsequent mobility events (connected mode or idle mode) between 2G/3G and LTE, the UE Radio Capability in the MME is NOT deleted..
The Release 8 EPC design has several features (e.g. “no HSS cancellation of MME context at movement to SGSN”; combi MME/SGSN; selection of registered MME at handover; as well as full-ISR) to ensure that the UE context in the MME is kept when the UE toggles between 2G/3G and LTE coverage. 
Other 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) (this is not solved by the alternative proposal below. But, anyhow, the Release 8 architecture – and real life implementations - provide tools to make selection of the previously used MME likely.)
- The detection by the MME based on size comparison is not fully deterministic (In reality, this is unlikely to be any problem -> the most likely situation is that some very large containers are missing !.... And with a little more thought, we can make a rule for the MME that is fully deterministic if that is really felt necessary.)
- In the GERAN to E-UTRAN case, the capability container does not contain the E-UTRA capabilities [3] (The solution in [3] is NOT desirable. It was grudgingly accepted by RAN after long arguments and deep investigations into alternatives. S2-184060 would alleviate the problem caused by [3], which has got worse as the UE capability size has exploded.)
3. Possible alternative 
This alternative 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.
(3) There seems to be a contradiction between the legacy behaviour (MME marks the container as deleted), and the proposed behaviour

Description of alternative:

· If the source eNB (prior to inter-RAT HO) is configured to reduce the size of the container, it includes a “reduced set” flag in the container itself (this is a RAN2 change), AND it includes a flag in the HANDOVER REQUIRED message
· 
A supporting MME stores this flag in the UE context

· In case of return to EPS

· 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)

· The target eNB receives in any case the container (including the new bit) in the source-to-target transparent container

· Depending on whether the UE returns to the same MME and/or the MME supports the functionality, the target eNB may or may not receive the full capability container; however, in all cases, it will know whether the container has been reduced, and may trigger upload from the UE at an early stage.
· MME behaviour does not change: (MME will ONLY trigger capability fetch from UE by not including capabilities at the next idle-to-connected transition if the UE was power cycled in 2G/3G) 
Comparison between the two options:

· Both options impact eNB and MME. However, S2-184060 impacts fewer “software modules” in the MME and in the eNB. The alternative proposal also seems to impact the 3G Node B and 2G Base Station as these need to include a new flag in the source to target container.

· For the alternative to work, both “origin” eNB and “final” eNB need to support the functionality. With S2-184060, only the “final” eNB needs to support the function. 
· This alternative proposal seems to only work for the case of 2G/3G handover to LTE AFTER a handover from LTE to 2G/3G. However, S2-184060 provides support for the case of the “RRC connection” starting in 2G/3G.  
· Both options require MME support in order to function; . In both approaches, the target eNB examines the source to target transparent container to see if UE capability information is missing (this is existing behaviour specified in clause 18/figure 18-1 of rel 8 TS 36.300; and also a result of [3] the r-SRVCC from 2G solution. 
· If the UE happens to return to a different MME, the option in the LS will result in the eNB detecting that UE capabilities are missing and requesting them from the UE. (However, neither proposed approaches suggest uploading the retrieved UE capabilities to the MME -> that is left for the next idle-active transition. This could be optimised in both approaches if felt necessary). 
· The MME behaviour is deterministic in the described alternative (no reliance on container size comparison).

4. Conclusions

This document has briefly reviewed the problem statement and respective solution as communicated by SA2. An alternative solution has been described which 
· Impacts more nodes and more “software blocks” within the impacted nodes.
· Provides less capability (ie no improvement for 3G to LTE or 2G to LTE handover.)
Note that the 2G to LTE PS handover approach of “no UE capabilities” is likely to be needed for 3G to LTE PS handovers as the LTE UE radio capability is likely to exceed the size limits on the Iu-ps interface.
· 
· 
It is proposed to reply to the SA2 liaison saying that alternative(s) have been discussed but that the approach in S2-184060 seems a good solution.. It is assumed that the signalling changes 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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