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1. Background

In SA2#118bis SA2 received LS from CT1 [1] which asked SA2 to update SA2 specifications with CT1 CR C1-165436 [2]: 

CT1 has agreed on the attached Release 13 CR on PDN connection rejection based on the subscription flag in the HSS restricting PDN connectivity for the UE supporting attach without PDN connection, specified in TS 23.008 in Release 13. 

3GPP TSG CT WG1 kindly asks SA2 to take the above into consideration and update their specifications, as needed.
The LS itself mentions that the flag in HSS is "restricting PDN connectivity to the UE". This seems is inline with what TS 29.272 [3] states: 
If the MME and the UE support Attach without PDN connection (i.e. EMM-REGISTERED without PDN connection) and the PDN-Connection-Restricted flag is set in the received Subscription-Data-Flags AVP, the MME should reject an Attach request requesting to establish a PDN connection and any PDN connectivity request for this user; the MME should also tear down any existing PDN connection for this user.
· Point 1: TS 29.272 states that “MME should reject at Attach”

· Point 2: TS 29.272 states that “MME should reject…and any PDN connectivity request by the user”

· Point 3: TS 29.272 states that “MME should tear down any existing PDN connection for this user”

However, in another clause in TS 29.272 [3] it is stated: 
	x
	PDN-Connection-Restricted
	This bit, when set, indicates to the MME that a registration without a PDN connection is preferred for this user. The SGSN shall ignore it.


which hints to a different meaning for the flag. TS 23.008 [4] is closer to the latter statement in the table of TS 29.272 [3] “is preferred”: 

2.13.168    PDN-Connection-Restricted flag
The PDN-Connection-Restricted flag is defined in 3GPP TS 29.272 [81]. It indicates whether a registration without a PDN connection is preferred for this user.
The PDN-Connection-Restricted flag is permanent subscriber data conditionally stored in the HSS and MME.
CT1 CR C1-165436 [2] (aka TS 24.301 CR2583R6) goes in yet another direction:

1) Does NOT reject the Attach (( this violates point 1 from TS 23.272)
2) Does NOT prevent the UE to retry again with PDN connection (( this violates point 2 from TS 23.272)
3) does NOT tear down any existing PDN connections the user may have ((this violates point 3 from TS 23.272)
The “reason for change” to all CRs talk about “enforcement… and never establish a PDN connection”. For example extract from TS 24.301 CR2583R6 [2]: 
Operators request the ability to enforce that such devices should never establish a PDN connection, in networks supporting Attach w/o PDN connection, to avoid unnecessary signalling and use of resources in the EPC.
Also in not agreed SA2 alignment CR (S2-170143): 
To allow operators to have such enforcement ability and also to provide differentiated charging based on service offering, CT4 has agreed CRs in recent CT4#74 meeting (C4-164056/C4-164058) to define a new PDN-Connection-Restricted flag as part of the user's subscription to indicate whether PDN connection is restricted for this user. 
In summary after comparing all the text in CT1 and CT4 specifications:

- it is not clear whether the "subscription flag for Attach without PDN connectivity" is "preference" or "restriction"

- the relationship between the reason for change and the actual changes is not clear

- other, less impacting options to achieve the same objectives have not been studied

2. Way forward options
Option 1: The subscription flag in HSS indicates enforcement to never establish a PDN connection for UEs that support Attach without PDN connection
TS 23.401 needs to be aligned with TS 29.272

· MME should reject at Attach

· MME should reject…and any PDN connectivity request by the user

· MME should tear down any existing PDN connection for this user

NOTE: This still does not solve the problem identified in SA2 (S2-170700 [6]): Subscription based restriction can be bypassed by the UE by not indicating support for attach without PDN connection capability

If we want resolve this SA2 issue we need option 1A

Option 1A: The flag indicates enforcement to never establish a PDN connection for ALL UEs 

Comment: This option is closer to the “reason for change” in the coversheets of the CT1, CT4 and SA2 specifications. If an operator wants to apply special charging to these devices (say is cheaper) it cannot rely on UE capability e.g. a user swap the SIM from the meter to his phone and pay less
In addition to what is stated in option 1 the following need to change: 

· TS 29.272 this conditional needs to removed: If the MME and the UE support Attach without PDN connection…
· TS 24.301 this conditional needs to be removed:… if the UE indicated support of EMM-REGISTERED without PDN connection in the UE network capability IE of the ATTACH REQUEST message…

Option 1B: The subscription flag in HSS indicates enforcement to never establish a PDN connection for UEs that support Attach without PDN connection (i.e. option 1) but also accompany this with some text e.g. in TS 23.401 to indicate that possible establishment of PDN connection from UEs that has such subscription can lead to punitive charging
This is basically option 1 with an additional largely informative text similar to what exists in TS 23.401 for "dual priority".

A subscriber can, by agreement with its operator, be required to use UEs that are configured with a PDN-Connection-Restricted flag in their subscription. As the 3GPP system cannot enforce this restriction for UEs that do not support "Attach without PDN connectivity", the agreement can include a specific tariffing to avoid establishing a PDN connection from UEs with such subscription. This can for example be a specific tariffing for the amount of activations and/or the duration of PDN connections. CDRs show whether the UEs activated the PDN connection from a device that did not support "Attach without PDN connection".

Option 1C: UE using Device Management or UICC is provisioned with restriction to only perform "Attach without PDN connection" but also accompany this with some text e.g. in TS 23.401 to indicate that possible establishment of PDN connection from UEs that has such subscription can lead to punitive charging

This option can enforce the "restriction" to establish PDN connection and only "Attach without PDN connection" for UEs capable of Attach without PDN connection. In addition to that similar provisions in the network (similar to those in option 1B) can be considered in order to accommodate UEs that do not support "Attach without PDN" and therefore cannot enforce the restriction in UICC/ME similar provisions can be considered for charging.

The benefit of this option is that it does not impose any impacts in HSS and minimal impacts in CN (if the "support" for "Attach without PDN connection" from UE needs to be included in CDR).

If this option is selected then the changes in CT1/CT4 specs (TS 29.272, TS 23.008, TS 24.301) need to be undone and changes to start from SA2. The authors propose a CR for TS 23.401 along the lines of this option.

Option 2: The subscription flag in HSS is operator “preference” for UE to NOT establish PDN connection at initial Attach for UEs that support Attach without PDN connection
Definition of preference is a greater liking for one alternative over another or others.

Comment: This option is closer to what is agreed in CT1 and SA2 but is not inline with any of the reasons for change of the CRs that talk about enforcement, restriction etc.
If we go with this option then: 

· TS 29.272 text in 5.2.1 and 5.2.2 should be changed to remove point 1,2,3 as stated above and rather soften the text along the line of TS 24.301

3. Proposal

It is proposed for CT4 to discuss the options and select either option 1C or option 2 and liaise with groups involved accordingly (CT1 and SA2).
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