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1. Introduction
 If the network rejects the UE initiated Activate PDP Context Request, it returns the Activate the PDP Context Reject message including the SM cause to UE. The SM causes are defined in TS 24.008 Chapter 6.1.3.1.3. 
 Similarly, if the network rejects the UE initiated PDN Connectivity Request, it returns the PDN Connectivity Reject message including the ESM cause to UE. The ESM causes are defined in TS 24.301 Chapter 6.5.1.4.

 In later than Rel-10 spec, the network can control the retransmission method of UE initiated Activate PDP Context Request or PDN Connectivity Request by means of SM/ESM backoff timer T3396, when the UE receives SM/ESM cause #26 “insufficient resources”, or #27 “missing or unknown APN”. However, the retransmission method when the UE receives the other SM/ESM cause is unspecified, so the UE is allowed to retransmit Activate PDP Context Request or PDN Connectivity Request as soon as it receives the SM/ESM cause other than #26 “insufficient resources” and #27 “missing or unknown APN”.
 On the other hand, unnecessary retransmission of UE initiated Activate PDP Context Request or PDN Connectivity Request can cause overload of network and wasteful UE’s battery consumption. So, if the UE receives SM/ESM cause which the retransmission isn’t expected to be accepted by the network, it is desirable to stop UE from retransmitting Activate PDP Context Request or PDN Connectivity Request.
 In this discussion paper, we consider the case when the UE receives following SM/ESM causes. In this case, the retransmission using same requested PDP/PDN type as the previous one is expected to be stopped.

#50: PDP type IPv4 only allowed / PDN type IPv4 only allowed

#51: PDP type IPv6 only allowed / PDN type IPv6 only allowed
2. Reason for Change
 The way that the UE sets the requested PDP type when it initiates Activate PDP Context Request procedure is specified in following described 3GPP spec.
TS 23.060 Chapter 9.2.1


 The way that the MS sets the requested PDP type may be pre-configured in the device per APN. Unless otherwise configured (including when the MS does not send any APN), PDP types are set by the MS as follows:

-
An MS, which is IPv6 and IPv4 capable, shall request for PDP type IPv4v6.

-
An MS, which supports IPv4 addressing only, shall request for PDP type IPv4.

-
An MS, which supports IPv6 addressing, shall request for PDP type IPv6.

-
When the IP addressing capability of the MS is not known in the MS (as in the case when the MT and TE are separated and the capability of the TE is not known in the MT), the MS shall request for PDP type IPv4v6.
Futhermore, the way that the UE sets the requested PDN type when it initiates PDN Connectivity Request procedure is specified in following described 3GPP spec.

TS 23.401 Chapter 5.3.1.1

The way that the UE sets the requested PDN type may be pre-configured in the device per APN. Unless otherwise configured (including when the UE does not send any APN), the UE sets the PDN type during the Attach or PDN Connectivity procedures based on its IP stack configuration as follows:

-
A UE which is IPv6 and IPv4 capable shall request for PDN type IPv4v6.

-
A UE which is only IPv4 capable shall request for PDN type IPv4.

-
A UE which is only IPv6 capable shall request for PDN type IPv6.

-
When the IP version capability of the UE is unknown in the UE (as in the case when the MT and TE are separated and the capability of the TE is not known in the MT), the UE shall request for PDN type IPv4v6.
 As described above, it is specified that the requested PDP/PDN type depends on what the UE supports, however, actually there are the UEs that allows the user to configure the requested PDP/PDN type setting. This UE may transmit Activate PDP Context Request or PDN Connectivity Request including the PDP/PDN type as “IPv4 only” or “IPv6 only” even if the UE is both IPv4 and IPv6 capable.
 For example, we consider the case that the UE camping on LTE cell and supporting both IPv4 and IPv6 transmits PDN Connectivity Request including the requested PDP/PDN type as “IPv6 only”, which is configured by user. In this case, if the network receiving this UE’s request supports IPv4 only, the PDN Connectivity Reject including ESM cause #50 “PDN type IPv4 only allowed” will be returned and it is expected that the user reconfigures the requested PDN type setting to “IPv4 only” or “IPv4v6” and PDN Connectivity Request is retransmitted. However, the current 3GPP spec allows the UEs to retransmit PDN Connectivity Request including PDN type as “IPv6 only” which is the same as the previous one. This retransmission is considered as a wasteful operation because the network supports IPv4 only and this restriction has been presented to the UE as ESM cause #50 “PDN type IPv4 only allowed”.
 The case like above, i.e. the case when the UE receives SM/ESM causes #50 “PDP type IPv4 only allowed / PDN type IPv4 only allowed” or #51 “PDP type IPv6 only allowed / PDN type IPv6 only allowed”, should be taken into consideration to prevent the UE from retransmitting Activate PDP Context Request or PDN Connectivity Request wastefully and to avoid overload of network and wasteful UE’s battery consumption. 
3. Consideration on existing SM/ESM cause #31 “request rejected, unspecified” 
Some network implementation may send #31 instead of #50 or #51. When #31 is used instead of #50 or #51, the UE behavoir is upto UE implementation.  UE can repeat re-try and may create unnecessary traffic-load.  Good points about using #50 or #51 is as follows:

1. This gives chance for UE implementation to pop-up the detail of error (e.g. “IP version is not correct, please configure to correct version”) to the user.  The user have chance to change the configuration of the UE.


2.  Even if the user does not change the configuration, if NW can apply T3396, then the NW can restrict UE re-try as minimum as possible and may de-crease traffic load problem.
Note that when we remember ESM cause #27 (“Unknown or missing access point name”), UE action is “long back-off” using SM back-off.  This means that when there is configuration problem in UE side, NW provide UE chance to change the configuration and re-try rather than simply restrict UE re-try.  That is why we propose back-off for the case of #50, #51 rather than prohibit UE re-try. 
4. Conclusions

Considering the UE that allows the user to configure the requested PDP/PDN type setting, the solution is needed to avoid overload of network and wasteful UE’s battery consumption when the UE receives following SM/ESM causes.

#50: PDP type IPv4 only allowed / PDN type IPv4 only allowed

#51: PDP type IPv6 only allowed / PDN type IPv6 only allowed
 In this discussion paper, we propose that the SM/ESM backoff Timer T3396, which is introduced in Rel-10 spec, is also applied when the UE receives the above SM/ESM causes and the network is enabled to control the retransmission method of Activate PDP Context Request or PDN Connectivity Request including the same SM/ESM cause.
5. Proposal

It is proposed to agree the following changes to 3GPP TS 24.008 and 24.301 from REL10.
