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1. Introduction
This paper discusses how the UE should behave when the IMS registration expires(i.e., the value of the Expires header field or the "expires" header field parameter within the Contact header field expires since IMS registration succeeds). 

2. Background
1. The UE behaviour about re-registration is specified as follows. It is specified that the UE initiates re-registration before IMS registration expired but how the UE behave after IMS registration expired is not specified. So, the UE may not take any actions even if IMS registration expires.
· 3GPP TS24.229 
section 5.1.1.4 User-initiated reregistration and registration of an additional public user identity
Unless either the user or the application within the UE has determined that a continued registration is not required the UE shall reregister an already registered public user identity either 600 seconds before the expiration time if the previous registration was for greater than 1200 seconds, or when half of the time has expired if the previous registration was for 1200 seconds or less, or when the UE intends to update its capabilities according to RFC 3840 [62] or when the UE needs to modify the ICSI values that the UE intends to use in a g.3gpp.icsi-ref media feature tag or IARI values that the UE intends to use in the g.3gpp.iari-ref media feature tag.
2. The definition of “expires” parameter is specified as follows. It is considered that IMS service may not be available(i.e., originating/terminating VoLTE call will not succeed) after IMS registration expired because the binding may be marked as invalid in the UE and/or the network.
· RFC 3261 SIP:Session Initiation Protocol 
section 10.2 Constructing the REGISTER Request
expires: The "expires" parameter indicates how long the UA would like the binding to be valid.  The value is a number indicating seconds.  If this parameter is not provided, the value of the Expires header field is used instead.  Implementations MAY treat values larger than 2**32-1 (4294967295 seconds or 136 years) as equivalent to 2**32-1. Malformed values SHOULD be treated as equivalent to 3600.

3. How the UE behave if IMS registration has expired and it recovers from out of service is specified as follows.
· GSMA IR.92 – IMS Profile for Voice and SMS 
section 2.4.2.3 Loss of media bearer and Radio Connection
If the UE, having lost radio connectivity, then regains radio connectivity, the UE must perform a new initial registration to IMS in case the IMS registration expired during the absence of radio connectivity.
4. The retransmission method of re-registration is specified as follows, but one in the case the UE does not receive any responses or rejects from network is not clearly specified.
· RFC 5626 Managing Client-Initiated Connections in the Session Initiation Protocol (SIP)
section 4.2.2 Subsequent REGISTER Requests
If a re-registration is rejected with a recoverable error response, for example by a 503 (Service Unavailable) containing a Retry-After header, the UAC SHOULD NOT tear down the corresponding flow if the flow uses a connection-oriented transport such as TCP.  As long as "pongs" are received in response to "pings", the flow SHOULD be kept active until a non-recoverable error response is received.  This prevents unnecessary closing and opening of connections.

3. Problem Statement
Let us consider the situation that the UE initiates a SIP re-registration before IMS registration expired but it fails due to loss of radio connectivity.
Case 1: The UE regains radio connectivity after IMS registration expired.

There are no problems in this case because the UE initiates initial registration when it regains radio connectivity according to the requirement specified in GSMA IR.92 section2.4.2.3(Background 3).
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Case 2: The UE regains radio connectivity before IMS registration expires.

In this case, whether there is a problem or not depends on when the UE retransmits re-registration. 
Case 2-1: Re-registration is retransmitted before IMS registration expired.

There are no problems because the UE is expected to be registered to P-CSCF due to re-registration. But how the UE retransmits re-registration is not specified, so this re-registration may not be initiated. If the UE does not perform re-registration, it falls into Case 2-2.
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Case 2-2: Re-registration is not retransmitted until IMS registration expires.

After IMS registration expires, there maynot  be valid binding in the UE. Additonally, it is not clearly specified how the UE performs initial registration in order to fetch the binding again.
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It is considered that the solution to recovery from the situation that no valid binding exists promptly is needed. For example, the UE should perform initial registration when IMS registration expires.
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4. Discussion

NTT DOCOMO would like to make it clear how the UE should avoid the situation that no valid binding exists after re-registration fails due to loss of radio connectivity and then IMS registration expires. Therefore, we would like to ask CT1 the following questions.
· Question 1(regarding Case 2-1)

·  How does the UE retransmit re-registration if the re-registration does not succeed due to loss of radio connectivity?
· Question 2(regarding Case 2-2)

·  Should the UE perform initial registration when IMS registration expires? (Or are there any other effective solutions?)
5. Conclusion

This paper presented a issue that the UE remains in a condition that no valid binding exists since the re-registration fails due to loss of radio connectivity and IMS registration expires after regaining radio connectivity. 

First of all, NTT DOCOMO would like to ask CT1 above questions.

Furthermore, NTT DOCOMO considers that the clarification of UE behaviour should be included in CT1 spec and corresponding CR(C1-134625) is provided.

