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1   Introduction
In RAN3#97 meeting, the proposal [1] to signal the eNB capability on supporting of reliable DL NAS delivery was discussed and noted. Simultaneously, in SA2#122bis meeting, an LS [2] was sent to RAN3 on the same topic, with the following text:
	1. Overall Description:

According to TS 23.401 step 2 of clause 5.3.4B.2 and step 5 of clause 5.3.4B.3, during data transport for CP CIoT EPS optimisation, the eNodeB indicates to the MME whether or not it supports acknowledgments for downlink NAS data PDUs.

 2. Actions:

To RAN3.

Please inform SA2 if such an indication has been reflected in the Stage 3 specification. If not, please provide details so that Stage 2 and Stage 3 specifications can be aligned.


In this contribution, we further analyse the topic, propose to use OAM configuration solution and send reply LS to SA2 accordingly.
2   Discussion
2.1
Status quo
In RAN3#95, RAN3 introduced the support for a list of Rel-14 SA2 newly added CIoT_Ext features, among which the “Reliable DL NAS delivery based on hop-by-hop acknowledgements” [3] [4]. 
A new indicator (DL NAS PDU Delivery Acknowledgment Request IE) was introduced in DOWNLINK NAS TRANSPORT message, as an optional IE with the assigned criticality “ignore”. If set to "requested" and included in the DOWNLINK NAS TRANSPORT message, in case the downlink NAS PDU was successfully delivered to the UE, then the eNB will trigger the NAS Delivery Indication procedure, i.e. send the NAS DELIVERY INDICATION message towards the MME. 

[image: image1.emf] 

   

   

   

   

eNB             MME            

S1      -      AP:        DOWNLINK        NAS        DELIVERY       

INDICATION  

   

   

   


Figure 19.2.2.6-5: Downlink NAS Delivery Indication procedure [5]
On the other hand, in TS 23.401 section 5.3.4B.2, it is elaborated in step 2 that the eNB will provide to the MME an indication of whether or not it supports acknowledgments for downlink NAS data PDUs in S1-AP Initial UE message.
	5.3.4B.3
Mobile Terminated Data Transport in Control Plane CIoT EPS optimisation with P-GW connectivity

…

2.
The NAS PDU sent in step 1 is relayed to the MME by the eNodeB using a S1-AP Initial UE message with an indication if the eNodeB supports acknowledgments for downlink NAS data PDUs.

…

11.
If step 10 is executed then Downlink data are encapsulated in a NAS PDU and sent to the eNB in a S1-AP Downlink Message. If the eNodeB supports acknowledgements of downlink NAS data PDUs and if acknowledgements of downlink NAS data PDUs are enabled in the the subscription information for the UE, the MME indicates in the Downlink S1-AP message that acknowledgment is requested from the eNodeB. For IP PDN type PDN connections configured to support Header Compression, the MME shall apply header compression before encapsulating data into the NAS message. If step 10 is not executed, the MME sends Connection Establishment Indication message to the eNB. The UE Radio Capability may be provided from the MME to the eNB in the Connection Establishment Indication message, and the eNB shall store the received UE Radio Capability information.

…

13.
The eNodeB sends a NAS Delivery indication to the MME if requested. If the eNodeB reports an unsuccessful delivery with an S1-AP NAS Non Delivery Indication, the MME should wait for some time until the UE has potentially changed cell and re-established contact with the MME, by which MME should resend the Downlink S1-AP message to the eNodeB, otherwise the MME reports an unsuccessful delivery to the SCEF in case of T6a procedure (see TS 23.682 [74], clause 5.13.3). If the eNodeB reports a successful delivery with an S1-AP NAS Delivery Indication and if the Downlink data was received over the T6a interface, the MME should respond to the SCEF (see TS 23.682 [74], clause 5.13.3). If the eNodeB does not support S1-AP NAS delivery indications, the MME indicates a cause code 'Success Unacknowledged Delivery' to the SCEF otherwise 'Success Acknowledged Delivery', for the SCEF to know if reliable delivery was possible or not.




Currently in Stage 3 it is not described how the eNB capability indication mentioned in Stage 2 is provided to the MME.
Observation 1: there is a mismatch between RAN3’s and SA2’s specifications.
How to provide the eNB capability of “supporting acknowledgments for downlink NAS data PDUs” to the MME, is up to RAN3 decision and it can be either configured via OAM, or signalled via S1AP signalling. 
Observation 2: How to provide the eNB capability to the MME, is up to RAN3 decision.

From our point of view, the eNB capability of “supporting acknowledgments for downlink NAS data PDUs” is a per-node and static information. This kind of information is normally provided to the peer node via OAM and there is no strong motivation to provide this information via S1AP signalling.
Conclusion 1: the eNB capability of supporting acknowledgments for downlink NAS data PDUs is a per-node and static information. As such it can be configured via OAM.
2.2
Potential solutions
In order to provide a full picture of this topic, we further analyse all the potential options:

Option 1: support by OAM configuration

Similar to lots of per node static parameters, the OAM configuration effort is there regardless of adding this new attribute into the configured parameters or not. This solution will not bring too much burden to OAM configuration, and it could be supported by default.

Option 2: include the eNB capability in S1AP Initial UE message (current SA2 solution)
As clarified above, this eNB capability is a per node and static information, it is quite inefficient to provide this capability from eNB to the MME in a per UE S1AP signalling.

This solution requires ASN.1 changes.
Option 3: include the eNB capability in S1AP S1 setup procedure

One possibility is to include this eNB capability in S1 SETUP REQUEST message, but as we can see in the current S1 SETUP REQUEST message, there is no eNB capability related parameter.

Similarly to Option 2, also this solution requires ASN.1 changes.

Option 4: change the DL NAS PDU Delivery Acknowledgment Request IE assigned criticality from ignore to “ignore and notify” or “reject”
If we change the assigned criticality of the DL NAS PDU Delivery Acknowledgment Request IE from ignore to “ignore and notify” or “reject”, the received eNB will send ERROR INDICATION message towards the MME, then the MME will be able to know that the eNB is not capability for this enhancement.

This solution too requires ASN.1 changes, and it is not backward compatible.
2.3
Solutions analysis and proposal
Based on the analyses of the 4 potential solutions, option 2 is signalling inefficient and should not be selected. Comparing the remaining solutions, option 3 and 4 require ASN.1 changes; moreover option 4 is not backward compatible. It is therefore preferred to select option1 (OAM configuration) to provide the eNB capability to the MME. As this approach could be supported by default, the only specification change in RAN is to include the OAM requirement in Stage 2 specification, if needed.

Conclusion 2:  including the eNB capability in S1AP Initial UE message (option 2) is inefficient and should be excluded.

Proposal: select Option 1 (OAM configuration solution), introduce the necessary OAM requirement in TS 36.300, if needed. And inform SA2 accordingly.
	19.2.2.6
NAS transport procedures

A NAS signalling message is transferred on the S1 interface in both directions. The procedures providing this functionality are:

…

v) Downlink NAS delivery indication procedure
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Figure 19.2.2.6-5: Downlink NAS Delivery Indication procedure

-
The eNB may be requested by the MME to provide an indication whether the Downlink NAS PDU has been successfully delivered to the UE. The eNB then triggers the Downlink NAS Delivery Indication procedure per downlink NAS PDU provided in a DOWNLINK NAS TRANSPORT as specified in TS 23.401 [17].

-     OAM configures the eNB capability on support Downlink NAS Delivery Indication to the MME.


3   Conclusion
In this contribution, we further analysed the eNB capability for supporting reliable DL NAS delivery. During the analysis we observed that:
Observation 1: There is a mismatch between in RAN3’s and SA2’s specifications.

Observation 2: How to provide the eNB capability to the MME, is up to RAN3 decision.
Four solutions were discussed:

Option 1: support by OAM configuration,

Option 2: include the eNB capability in S1AP Initial UE message (current SA2 solution),

Option 3: include the eNB capability in S1AP S1 setup procedure,

Option 4: change the DL NAS PDU Delivery Acknowledgment Request IE assigned criticality from ignore to “ignore and notify” or “reject.

It is concluded that:

Conclusion 1: the eNB capability of supporting acknowledgments for downlink NAS data PDUs is a per-node and static information. As such it can be configured via OAM.

Conclusion 2:  including the eNB capability in S1AP Initial UE message (Option 2) is inefficient and should be excluded.

And it is proposed to
Proposal: select Option 1 (OAM configuration solution), introduce the necessary OAM requirement in TS 36.300, if needed. And inform SA2 accordingly
Based on these conclusions, in case of consensus, it is proposed to endorse the Stage 2 CR vs. TS 36.300 in [6] to introduce OAM requirement for this feature. In addition, as SA2 specification changes are needed, it is also proposed to agree the draft reply LS to SA2 in [7].
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