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	1) When the mobile powers up (Attaches) in 2G/3G and then moves to LTE, it is currently not specified how the UE’s radio capability information is obtained. In this situation, it is not certain (e.g. some ISR cases and/or extensions to the Supercharger concept of TS 23.116) that a UE capability that the MME may have stored will have been deleted (deletion is needed e.g. in the case of power down out of coverage and SIM swap into another device). 
Hence, in the case of TAU initiated from ECM-IDLE (as against PS handover), the MME needs to delete any previously stored UE Radio Capabilities. But then, the MME might not need to activate any bearers in the E-UTRAN, and hence, no “S1-Initial Context Request without UE capability” is sent to the ENB and hence the eNB has NO trigger to request the UE to send the UE radio capabilities. Thus at the next ECM-IDLE to ECM-CONNECTED transition (e.g. for data transfer) the MME would have no UE capability information to send to the ENB. This could be solved by insertion of words such as “if available” in 23.401.
Similarly, in the case of PS Handover that is followed by a Connected Mode TAU, the MME should use the NAS signalling to delete any previously stored UE Radio Capabilities. In this case, the eNB should have received the UE Radio Capabilities inside the S1 handover request message. Then the eNB could autonomously update the MME. However, this risks a ‘race condition’ as the UE’s TAU might be sent a few milli-seconds later and delete the information just supplied by the eNB ! Also, the eNB might not know which S1 handovers have caused the MME to delete the UE capability information. Hence this is probably easiest solved by leaving the MME with a “deleted UE capability” until the UE makes its next ECM-IDLE to ECM-CONNECTED transition. 
To avoid the need to update the UE Radio Capability information at every non-periodic TAU, this could be done only at “first TAU following GERAN/UTRAN Attach”.
Note: Luckily, the CDRs generated by SGSN and GGSN do not seem to include the UE’s radio capabilities (although they do include the UE’s Core Network capability).
2) Although the informative note in section 5.6.3.1 of 36.331 indicates “Furthermore, the only mechanism for the UE to initiate a change of the UE capabilities used by the network is to perform a detach and re-attach.”, it is not clear whether this applies to UTRAN access (where UE capability can be changed in RRC-IDLE without detach/attach) or GERAN access (this CR’s author is unaware of any corresponding R’8 CRs to GERAN or UTRAN specifications to remove these classmark change  capabilities that have existed since R’97 and R’99). 
It is proposed that changes of UE capability in UTRAN PMM-idle / GPRS / and ECM idle are handled by the mobile performing a TAU a flag added to the “TAU type” to indicated “UE capability update” (this causes less network load than Detach/Attach and avoids AS interactions with core network services). 
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	Handling of TAUs is added. 

Handling of idle mode UE capability change is added.

The section is restructured into Radio and Core sub-sections. The revision marked text in 5.11.3 is moved without change from earlier in section 5.11.
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5.11
UE Capability Handling

5.11.1
General

The UE Capability information is made up of the UE Radio Capability information and the UE Core Network Capability information.
5.11.2
UE Radio Capability Handling
The UE Radio Capability information contains information on RATs that the UE supports (e.g. power class, frequency bands, etc). Consequently, this information can be sufficiently large (e.g. >50 octets) that it is undesirable to send it across the radio interface at every transition from ECM‑IDLE to ECM‑CONNECTED. To avoid this radio overhead, the MME stores the UE Capability information during ECM‑IDLE state and the MME shall, if it is available, send its most up to date UE Radio Capability information to the E‑UTRAN in the S1 interface INITIAL CONTEXT SETUP REQUEST message unless the UE is performing an Attach procedure or a Tracking Area Update procedure for the “first TAU following GERAN/UTRAN Attach” or  for a “UE radio capability update”. 
If the UE is performing an Attach procedure or a Tracking Area Update procedure for the “first TAU following GERAN/UTRAN Attach” or for “UE radio capability update”, the MME shall delete (or mark as deleted) any UE Radio Capability information that it has stored, and, if the MME sends an S1 interface INITIAL CONTEXT SETUP REQUEST message during that procedure, the MME shall not send any UE Radio Capability information to the E‑UTRAN in that message. This triggers the E-UTRAN to request the UE Radio Capability from the UE and upload it to the MME in the S1 interface UE CAPABILITY INFO INDICATION message.
If the UE is performing a Service Request (or other) procedure and the MME does not have UE Radio Capability information available (or it is available, but marked as “deleted”), then the MME sends an S1 interface INITIAL CONTEXT SETUP REQUEST message to the E-UTRAN without any UE Radio Capability information in it. This triggers the E-UTRAN to request the UE Radio Capability from the UE and upload it to the MME in the S1 interface UE CAPABILITY INFO INDICATION message.
NOTE 1:
this use of the INITIAL CONTEXT SETUP REQUEST message means that for a signalling only procedure such as a periodic Tracking Area Update, the UE Radio Capability would not be sent to the E‑UTRAN.
NOTE 2:
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).



. 
The UE Radio Capability is not transferred between CN nodes. It will be uploaded to the MME when the E-UTRAN requests the UE Radio Capability information from the UE.

During handover via the MME (both intra RAT and inter RAT), the UE Radio Capability is transferred in the "source to target transparent container" and uploaded from eNB to the MME.

To allow for the addition of future radio technologies, frequency bands, and other enhancements, the MME shall store the UE Capability Information even if it is larger than specified in TS 24.301 [46], up to a maximum size of 255 octets.

NOTE 3:
The 255 octet value comes from the information element encoding rules described in TS 24.007 [45] and the assumption that this UE Radio Capability Information has to be signalled in GERAN NAS signalling for the case of GERAN to E‑UTRAN PS handover.

The E‑UTRAN stores the UE Radio Capability information, received in the S1 interface INITIAL CONTEXT SETUP REQUEST message or obtained from the UE, for the duration of the RRC connection for that UE.
If the UE’s UE Radio Capability information changes while in ECM-IDLE state (including cases of being in GERAN/UTRAN coverage), the UE shall perform a Tracking Area Update indicating “UE radio capability update” when it next returns to E-UTRAN coverage. 

NOTE 4: 
in this release of the specifications, “UE radio capability update” is only supported for changes of GERAN and UTRAN radio capabilities in ECM-IDLE. Any change in the UE’s E-UTRAN capabilities requires the UE to detach and then re-attach to the system.
5.11.3 UE Core Network Capability
The UE Core Network Capability contains non radio-related capabilities, e.g. the NAS security algorithms etc. The UE Core Network Capability has the same format and content as the MS Network Capability specified in TS 24.008 [47]. The UE Core Network Capability is transferred between CN nodes at MME to MME, MME to SGSN, SGSN to SGSN, and SGSN to MME changes. 

In order to ensure that the UE Core Network Capability information stored in the MME is up to date (e.g. to handle the situation when the USIM is moved into a different device while out of coverage, and the old device did not send the Detach message; and the cases of inter-RAT Tracking Area Update), the UE shall send the UE Core Network Capability information to the MME during the Attach and non-periodic Tracking Area Update procedure within the NAS message.

The MME shall store always the latest UE Core Network Capability received from the UE. Any UE Core Network Capability that an MME receives from an old MME/SGSN is replaced when the UE provides the UE Core Network Capability with the Tracking Area Update signalling.

If the UE's UE Core Network Capability information changes (in either ECM-CONNECTED or in ECM-IDLE state (including cases of being in GERAN/UTRAN coverage and having ISR active)), the UE shall perform a Tracking Area Update ('type' different to 'periodic') when it next returns to E‑UTRAN coverage.
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