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1 Introduction

The current agreement framework for transfer of UE capability is as follows:

1) UE capability enquiry procedure defined in RRC to be used when the eNB does not have the UE capability
2) eNB should pass the UE capability to the MME when it is available.

3) MME includes the UE capability in the S1 Initial Context transfer  
This has been capture in the stage 2 as follows:

RRC signalling carries RRC capability and NAS signalling carries NAS capability. Some capability information may be stored in the EPC. In the uplink, some capability information may be sent early in e.g. RRC_CONNECTION_REQUEST. In the downlink, inquiry procedure of the UE capability may be supported.
However, this framework has some limitations and these are discussed in more detail below along with some proposals.

2 Discussion

Some limitations of the currently agreed framework for UE capability handling is discussed below.

2.1 UE capability change during Detach and Attach

The terminal and UE capability can change between Detach and Attach.  So if the UE context is retained in the network, some additional mechanism is needed to ensure that the UE capability stored in the network is the same as that in the UE (Note that dynamic change of UE capability is not supported in Rel-8).  
Rather than introduce additional mechanism for synchronisation of the UE capability, it is proposed that the UE always provides the UE capability for Attach procedure.
Proposal 1: UE capability must always be retrieved from the UE at Attach and removed from storage at Detach if stored.
2.2 Initial Context SETUP is not the first S1 message

Another problem is that the Initial Context Setup message is not really the first S1 message in some scenarios such as Attach request.  Hence it is not possible currently for the eNB to know if it is going to receive the UE capability from the MME until it receives S1 Initial Context Setup– which also includes the bearer establishment request.  

This means that an eNB that did not receive the UE capability (as with an Attach in case of proposal 1) must hold on to the bearer establishment request while it enquires about the UE capability.  This procedure interaction leads to additional complexity and is best avoided. 

2.3 Transferring UE capability during Attach
If proposal 1 is acceptable, the next point to address is how the capability is retrieved from the UE.  There are several options:

1) UE provides it as part of NAS Attach message.  While this might seem like an interaction between NAS and AS, one implementation example could be to store it in the NAS in the UE since the UE capability at power on will be a static value.
In some ways, this is the simplest approach.

2) UE includes it as part of the RRC Connection Setup Complete message when the NAS message is an Attach request and eNB sends it to MME over S1 (UE capability Info Indication message).

3) eNB enquires the UE capability on receipt of an RRC Connection request with cause value “Attach request”, and once received forwards it to MME as above.  

4) eNB waits until receipt of the S1 Initial context without UE capability before requesting it over the radio (and once received forwards it to MME as above).

While the first three options seem acceptable, it seems easier to use option 1 or 2 (in that order).

Proposal 2: It is proposed that the UE capability be included in the NAS Attach request message.

2.4 Requesting UE capability if not available in EPC
As mentioned in section 2.2, the eNB today has no means to know if it will receive the UE capability from the EPC until the bearer establishment request.  And this, we think will lead to additional complexity and should be avoided.

So the following are proposed:

Proposal 3: In line with the working principle of avoiding options, the EPC should always store the UE capability and hence the eNB will always receive the UE capability in the Initial context Setup Request (can be moved to “mandatory”).

Proposal 4: RAN3 discuss if it is useful for the eNB to have the UE capability as early as possible.   Currently, the only other identified procedure before the S1 Initial Context Setup is the S1 Downlink NAS Transport.  If it is felt useful to have the UE capability as early as possible, it should also be included in the S1 Downlink NAS Transport message.
Proposal 5: If proposal 4 is not considered necessary, then it is proposed to provide an indication in the S1 Downlink NAS Transport message whether the EPC has the UE capability.  This allows the eNB to do the UE capability query before the receipt of the bearer establishment request.

Note that if proposal 2 and 3 are agreed, then the probability of EPC not having the UE capability will be limited to a very small number of scenarios.  One possibility is the TAU in LTE after an Attach in UMTS (signalling free mobility) but this depends on SA2 decisions.
3 Conclusion

The paper has shown some limitations of the currently agreed framework for UE capability handling and transfer over S1 as discussed above.

The CR in Tdoc R3-080690 implements from RAN3 perspective proposal 3 and 5 if agreeable after discussion with other involved groups (RAN2, SA2).

