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1. Abstract
This paper identifies that stage-2 requires inclusion of UE policy container in ePCO IE of PDN CONNECTIVITY REQUEST message, that this deviates from existing principles in 24.301 and leads in some cases to existing services not working.
This paper also identifies possible solutions.
2. Discussion
2.1 Introduction
TS 23.501 (text added by S2-2301621) contains the following stage-2:
-----------------
When the UE does Initial Attach to EPC, the UE includes the UE Policy Container ePCO in PDN Connectivity Request carrying default APN encapsulated in Attach Request; otherwise, the UE will include the UE Policy Container ePCO in the PDN Connectivity Request during the first request for PDN connectivity. 
-----------------
Thus, according to TS 23.501, in stage-3 language, if the UE supports URSP provisioning in EPS then:
Handling-1:	if the UE includes the PDN CONNECTIVITY REQUEST message in the ATTACH REQUEST message and the PDN CONNECTIVITY REQUEST message is for default APN, then the UE shall include the UE policy container with length of two octets in the ePCO IE of the PDN CONNECTIVITY REQUEST message; or
Handling-2:	if the UE does not include the PDN CONNECTIVITY REQUEST message in the ATTACH REQUEST message or the UE includes the PDN CONNECTIVITY REQUEST message in the ATTACH REQUEST message and the PDN CONNECTIVITY REQUEST message is not for the default APN, the UE shall include the UE policy container with length of two octets in the ePCO IE of the first PDN CONNECTIVITY REQUEST message sent after completion of attach procedure.
However, according to TS 24.301, when the UE establishes an IP based PDN connection in WB-S1 mode, the UE includes PCO IE of the PDN CONNECTIVITY REQUEST message, as the condition for determination that "the extended protocol configuration options is supported by the network and the UE end-to-end for a PDN connection" is not satisfied:
-----------------
If supported by the network and UE end-to-end for a PDN connection, protocol configuration options shall be exchanged via the extended protocol configuration options IE. Otherwise the protocol configuration options IE is used.
...
For the UE, the extended protocol configuration options is supported by the network and the UE end-to-end for a PDN connection if
-	the UE is in NB-S1 mode;
-	the APN requested for the PDN connection is for UAS services;
-	the PDN Type requested for the PDN connection is non-IP or Ethernet; or
-	the network has indicated support of the extended protocol configuration options IE in the last ATTACH ACCEPT or TRACKING AREA UPDATING ACCEPT message and the network has included the extended protocol configuration options IE in at least one EPS session management message received by the UE for this PDN connection.
-----------------
Thus, stage-2 above requires deviation from existing principles of UE's usage of PCO IE and ePCO IE in PDN CONNECTIVITY REQUEST message specified in TS 24.301.
Observation-1:	Stage-2 requires deviation from UE's usage of PCO IE and ePCO IE in PDN CONNECTIVITY REQUEST message specified in TS 24.301.
2.2 Problem statement
The deviation identified in section 2.1 has the following negative impacts.
	Deployment case
	Impacts of Handling-1
	Impacts of Handling-2

	Case-1: 
UE supports URSP provisioning in EPS;
VPLMN does not support ePCO IE; 
PDN connection being established is for an IP PDN type;
UE is in WB-S1 mode; and
PDN connection being established is for existing service(s) requiring protocol configuration options in PDN CONNECTIVITY REQUEST message.
NOTE: This deployment case applies regardless whether HPLMN supports URSP provisioning in EPS.
	ePCO IE of PDN CONNECTIVITY REQUEST message is lost. Thus, protocol configuration options of PDN CONNECTIVITY REQUEST message are lost.
Existing service(s) do not work.
	

	Case-2: 
UE supports URSP provisioning in EPS;
HPLMN does not support URSP provisioning in EPS;
MME supports ePCO IE;
P-GW or SMF+PGW-C of the PDN connection being established do not support ePCO IE;
PDN connection being established is for an IP PDN type;
UE is in WB-S1 mode; and
PDN connection being established is for existing service(s) requiring protocol configuration options in PDN CONNECTIVITY REQUEST message.
NOTE: This deployment case applies regardless whether the UE roams.
	ePCO IE of PDN CONNECTIVITY REQUEST message is lost. Thus, protocol configuration options of PDN CONNECTIVITY REQUEST message are lost.
Existing service(s) do not work.
	ePCO IE of PDN CONNECTIVITY REQUEST message is lost. Thus, protocol configuration options of PDN CONNECTIVITY REQUEST message are lost.
Existing service(s) do not work.

	Case-3: 
UE supports URSP provisioning in EPS;
HPLMN supports URSP provisioning in EPS on some but not all APNs in UE's subscription;
MME supports ePCO IE;
PDN connection being established is of one of those APNs where URSP provisioning in EPS is not supported;
P-GW or SMF+PGW-C of the PDN connection being established do not support ePCO IE;
PDN connection being established is for an IP PDN type;
UE is in WB-S1 mode; and
PDN connection being established is for existing service(s) requiring protocol configuration options in PDN CONNECTIVITY REQUEST message.
NOTE: This deployment case applies regardless whether the UE roams.
	ePCO IE of PDN CONNECTIVITY REQUEST message is lost. Thus, protocol configuration options of PDN CONNECTIVITY REQUEST message are lost.
Existing service(s) do not work.
	ePCO IE of PDN CONNECTIVITY REQUEST message is lost. Thus, protocol configuration options of PDN CONNECTIVITY REQUEST message are lost.
Existing service(s) do not work.



Observation-2:	Stage-2 deviation from UE's usage of PCO IE and ePCO IE in PDN CONNECTIVITY REQUEST message specified in TS 24.301 have negative consequencies in some deployment cases.
2.3 Alternative solutions
2.3.1 Alternative-1
The UE supporting URSP provisioning in EPS is configured by the HPLMN with:
-	an indication that URSP provisioning in EPS is supported for default APN. If configured, any services provided via PDN connection for default APNs need to work without protocol configuration options in PDN CONNECTIVITY REQUEST message;
-	APN(s) where URSP provisioning in EPS is supported. If configured, any services provided via a PDN connection to such APN need to work without protocol configuration options in PDN CONNECTIVITY REQUEST message; or
-	both;
If the UE supports URSP provisioning in EPS and:
-	PDN CONNECTIVITY REQUEST message is for default APN and URSP provisioning in EPS is supported for default APN; or
-	the APN of PDN CONNECTIVITY REQUEST message is in one of the APN(s) where URSP provisioning in EPS is supported;
then the UE performs procedures for URSP provisioning in EPS;
otherwise the UE does not perform procedures for URSP provisioning in EPS.
2.3.2 Alternative-2
If the UE supports URSP provisioning in EPS, PDN connection being established is for an IP PDN type, and the UE is in WB-S1 mode, the UE does not include the UE policy container in ePCO IE of PDN CONNECTIVITY REQUEST message. Instead, the UE includes indication of support of URSP provisioning in EPS in the PCO IE of PDN CONNECTIVITY REQUEST message and P-GW or SMF+PGW-C provide indication of support of URSP provisioning in EPS in ePCO IE of ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message.
Upon reception of indication of support of URSP provisioning in EPS in ePCO IE of ACTIVATE DEFAULT EPS BEARER CONTEXT REQUEST message, the UE provides UE policy container in ePCO IE of BEARER RESOURCE MODIFICATION REQUEST message.
2.4 Evaluation
Alternative-1 requires less signalling that Alternative-2.
Alternative-1 requires more configuration that Alternative-2.
Alternative-1 follows existing stage-2, Alternative-2 requires stage-2 changes.
Observation-3:	Solutions for avoiding negative consequencies in those deployment cases exist.
3. Conclusions
Observation-1:	Stage-2 requires deviation from UE's usage of PCO IE and ePCO IE in PDN CONNECTIVITY REQUEST message specified in TS 24.301.
Observation-2:	Stage-2 deviation from UE's usage of PCO IE and ePCO IE in PDN CONNECTIVITY REQUEST message specified in TS 24.301 have negative consequencies in some deployment cases.
Observation-3:	Solutions for avoiding negative consequencies in those deployment cases exist.
4. Proposal
It is proposed to discuss the above and select a solution.
