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1. Introduction
This paper is revised version document which DOCOMO proposed in CT1#76 as C1-120124(DISC). The paper discussed about the IP version mis-match between UE and NW when the UE request IP address allocation as part of PDN connectivity request (PDP context activation request).  This paper re-visit the problem, recap of CT1#76 discussion and finally proposes the way forward.
2. What was the problem?
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”.
3. Recap of CT1#76 discussion
There were mainly following discussion points.
1) It is unclear that SA2 assumption is the UE can request “IPv4 only” or “IPv6 only” within the PDN connectivity request.  It looks that SA2 assumes that the UE shall request “IPv4v6” within the PDN connectivity request (“IP v4 only” or “IP v6 only” shall not be included in PDN connectivity request from UE.  NW can only use #50 or #51 if the UE request “IPv4v6” and the NW only support either of them.  #50 or #51 can not be included in REJECT message..)  If this is the case, then assumption of NTT DOCOMO looks incorrect.

2) Even if the assumption of NTT DOCOMO is correct, the solution proposed in CT1#76 has big impact into the UE implementation.  So far, the specification only specifies SM back-off timer as “per APN basis” and does not considers about “IP version” which is used to access to the APN.  If the UE start introduce “APN+IPversion” for SM back-off timer, then it clearly complicates the specification.  For example, what happens to the UE if the UE is backed-off with #50 and later on the UE is backed-off with different reason (e.g. #26 APN is congested in SM level).  Timer handling inside the UE can be complicated one.
3) What about other ESM cause values?  CT1 spec has other ESM cause values in UE requested PDN connectivity request (other than #26,#27,#50, #51).  What is CT1 assumption when the UE receive those values (UE is allowed to re-transmit PDN connectivity request towards the same APN?)?
4. About discussion point 1
The following is quote from 23.401 sub clause 5.3.1.1 (23.060 also has similar text);
PDN types IPv4, IPv6 and IPv4v6 are supported. An EPS Bearer of PDN type IPv4v6 may be associated with one IPv6 prefix only or with both one IPv4 address and one IPv6 prefix. PDN type IPv4 is associated with an IPv4 address. PDN type IPv6 is associated with an IPv6 prefix. PDN types IPv4 and IPv6 are utilised for the UE and/or the PDN GW support IPv4 addressing only or IPv6 prefix only; or operator preferences dictate the use of a single IP version only, or the subscription is limited to IPv4 only or IPv6 only for this APN. In addition, PDN type IPv4 and IPv6 are utilised for interworking with nodes of earlier releases.

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.

Reading of the above texts are

-
The IP version which the UE request during PDN connectivity request can be configurable

-
There is a case that the UE request “IPv4” or “IPv6” when the UE only support one of the IP version. (bullet 2,3)
Moreover, the important thing is that such a device already exists in the market and creating unnecessary re-transmission to the network.
5. About discussion point 2
The purpose of the papers from NTT DOCOMO is to eliminate the UE re-transmission PDN connectivity request which will not be accepted by the NW (unnecessary re-try).  So, does not stick to “T3396solution”. Next section shows possible solutions including original one and evaluating those three solutions.
5.1. Proposed solutions
The followings are possible solutions.
Alt1) ESM back-off timer when the UE receives #50 or #51.
Alt2) Introduce new back-off timer which is not T3396 but supress UE retry when the UE receive #50 or #51.

Alt3)  The UE is prohibited to re-transmit PDN connectivity request unless the UE changes IP version (e.g. if the UE access to the APN is barred using IPv4, then the re-try for the APN using IP v4 is prohibited inside UE until it changes IP version for the APN to either IPv6 only or IPv4v6).

Evaluations between those alternatives;

1)
Those solutions can reduce unnecessary re-transmission.  Alt1 and 2 require NW to back-off the UE again when T3396 expired in the UE. (Possibly NW back-off the UE several times)  If Alt3 is used, then back-off once is sufficient. So Alt3 is preferrable.

2)
If we go with Alt1 or 2, then there might be impact for T3396 handling inside UE. If we go with Alt3, then no impact on T3396.  The UE simply banned to use the IP version to the APN. It is simpler and easier.
.
6. About discussion point 3
When we look into ESM error causes in PDN connectivity request, those are categorised into the following three categories;

Category 1:
Errors in which the network can tell(estimate) the UE when the problem in NW side will be resolved (#26, #27).
In other words, the problem is temporaly one and the problem can be resolvable if the UE wait for a while 
Category 2:
Errors in which the network can NOT tell(estimate) the UE when the problem in NW side will be resolved (#50, #51).   In other words, the problem is rather in UE side and NW has no way to resolve the problem.
Category 3:
Errors in which the problem can be resolved during re-try by UE (other values)
Note that #27 (wrong APN) is observed as category 2 in DOCOMO’s view, but it was agreed by CT1 to use ESM back-off (long back-off timer).  DOCOMO has no intention to chage it from now though. 

UE/NW handling of category 1 errors are already specified in our spec. In this paper, we are discussing about category 2. And DOCOMO believes that for other errors we do not have to specify anything because UE re-try may resolve the problem. 

7. Conclusion and proposals
CT1 discuss about solutions and choose appropriate one as REL11 CR. DOCOMO provides CR sets for each solutions.
