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1. Introduction

Support for ePCO IE has been added in EPS to avoid problems when the size of legacy PCO IE is not sufficient. Use of ePCO IE has to be negotiated between UE and network except for the cases of NB-IoT and NonIP when requirements to support ePCO have been added both for UEs and network elements that support NB-IoT and/or NonIP.

For EPS there is no support for legacy PCO IE between MME and SCEF (T6a) and the same applies for SGSN to SCEF (T6b). As only legacy PCO is supported between MS and SGSN (NAS) there is a mismatch in IE support between interfaces in the SGSN case.

2. Discussion
2.1 General

To solve the mismatch in support of ePCO, three alternative solutions can be seen:

1. Add PCO support on T6b and in SCEF(PGW);

2. Add SGSN requirement to map between PCO and ePCO;

3. Add support for ePCO in GPRS NAS.

2.2 Solution 1
Solution 1 would be based on introducing the PCO IE on T6b interface using the legacy PCO IE definition with maximum 255 octets content length. The NAS can then remain unchanged and the SGSN can simply copy PCO IE between NAS and T6b both uplink and downlink. For the SCEF this will result in a difference in PCO handling when the UE accesses via GPRS compared to EPS due to the more restricted PCO IE size in GPRS.
The same issue for the PGW, where it has to perform ePCO to PCO mapping when the UE moves from E-UTRAN to 2G/3G.

There is currently no specification of how to provide PCO parameters using multiple PCO IEs in the same message or using one PCO IE in a delta fashion via subsequent procedures as the issue with too large PCO contents in EPS was resolved by introduction of the ePCO IE. Either GPRS specific handling of PCO parameters split over multiple PCO IEs needs to be introduced, or PCO contents larger than 255 octets will remain unsupported in GPRS.

Pros:

1. Trivial handling of PCO in the SGSN.
Cons:

1. Specification of PCO parameter provisioning in multiple IEs in the same message is needed when the content of ePCO is larger than 254. 
2. Or Specification of PCO parameter provisioning in delta fashion via a number of signalling messages, which it leads to additional signalling from SCEF (PGW) to the UE to deliver the complete content of ePCO via PCO.

3. Different PCO IE handling for non-IP PDN Connections in GPRS and EPS, both in UE and SCEF.
2.3 Solution 2

Solution 2 would be based on specification of mapping the contents of PCO IE to/from contents of ePCO IE between NAS and T6b. In the uplink direction this could be straight-forward as the size of any PCO IE is always smaller than what can fit in a ePCO IE. In principle this would be a copy of the contents where the resulting length field of the ePCO IE would be a 16-bit representation of the 8-bit PCO IE length field.
In the downlink direction such mapping could be straight-forward when the contents of the ePCO IE is smaller than 255 octets but would be more complicated for larger ePCO IEs. As the (e)PCO IE is transparent to the SGSN it is not reasonable to assume the SGSN can decrease the contents to fit in a PCO IE and a pure truncation of ePCO IE contents to 255 octets by the SGSN will likely not result in well-formed contents for the UE to parse. A better solution is probably based on failure indication back to the SCEF. Such error indication would impact T6b and SCEF logic so that the SCEF can handle and adjust the ePCO IE contents provided to the UE.

There is currently no specification of how to provide PCO parameters using multiple PCO IEs in subsequent procedures as the issue with too large PCO contents in EPS was resolved by introduction of the ePCO IE. Either GPRS specific handling of PCO parameters split over multiple PCO IEs needs to be introduced, or PCO contents larger than 255 octets will remain unsupported in GPRS.
Additionally, it is unclear where such mapping would be specified, as it is related to inter-operation between NAS and T6b and does not fit well in either of the protocol specifications.
Pros:

1. No obvious benefit.
Cons:

1. T6b failure indication is needed;
2. SCEF logic to handle ePCO size failure (or RAT based separation) is needed;
3. Specification of PCO parameter provisioning in multiple IEs is needed or large PCO contents not supported;

4. Specification of SGSN logic for mapping between PCO IE and ePCO IE is needed;
5. Different PCO IE handling for non-IP PDN Connections in GPRS and EPS, both in UE and SCEF.

2.4 Solution 3

Solution 3 would result in aligned solutions for non-IP PDN type PCO transfer for GPRS and EPS, but as information elements with more than 255 value octets are currently not supported it would mean quite extensive changes in CT1 specifications to GPRS NAS. The following is assumed for ePCO support in GPRS NAS:
1. Information element type 6 needs to be added;

2. Support for type 6 IEs need to be negotiated between MS and SGSN before use;

3. Support for ePCO IE of type 6 needs to be added in most messages currently supporting PCO IE;

4. The ePCO IE can only be used by MS or SGSN after successful negotiation of type 6 support;
5. If support for type 6 IEs is negotiated in MM procedures (Attach, normal RAU) it is known before an SM procedure is initiated whether ePCO can be used or not;

6. No implicit support assumption is needed in GPRS as in the EPS solution.

A CR to implement the principles of above assumptions was provided and handled in C1-170abc to CT1#101bis. This CR included handling of support indications but only a couple of example SM procedures to show the principle. In the discussion there were no comments to indicate that this way forward would not be possible but additional impact to 3GPP TS 24.007 was identified as type 6 information elements are currently only supported for EPS.

Pros:

1. Aligned handling in EPS and GPRS solutions for PCO at non-IP, both for UE and SCEF.
2. No SCEF logic separation based on RAT;
3. Large size PCO supported in GPRS.

Cons:

1. Updates needed to the NAS specification.
3. Conclusion
As there is misalignment between NAS and T6b interfaces in ePCO support, there needs to be an agreement how to solve this.
It is therefore proposed to discuss the solutions and based on the outcome progress one of them to secure a PCO parameter solution for non-IP in Rel-14. CRs to implement the NAS based solution 3 can be found in C1-170600 - 01.
