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1 Introduction
During RAN3#66, RAN3 received a LS from RAN2, as per [1], where RAN2 asked RAN3 on the applicability of the NAS Non Delivery Indication procedure defined in [2] to support the reliable transmission of the LPP protocol for the purpose of UE positioning. An e-mail discussion over the RAN3 reflector ensued, with the aim to provide a reply LS. The email discussion concluded with two companies in favor of adopting the procedure also for non-handover related use cases and replying to RAN2 and one against adopting the procedure and/or replying to RAN2. No reply LS was sent, as a consequence of the disagreement.
This paper aims at looking at the issue from a different standpoint; in particular it analyzes the underlying requirements posed on the positioning service within the scope of Release 9, but also looks at performance requirements in general. 

The paper concludes that the adoption of NAS Non Delivery Indication is necessary regardless if a reliability layer is embedded in LPP or not, actually that the procedure is needed for non-handover use cases to guarantee a proper handling of emergency calls.

2 Discussion
2.1 Need for reliable transport

The discussion on the need for reliable transport is based on the view that there are LPP procedures without response message and hence it would be vital to check the successful transfer of those LPP messages by some other means than the procedure response message as can be easily utilized with class1 and 3 procedures. 

LPP defines procedures for capability, assistance data and location information transfer where both unilateral and request/(multiple) response procedures are supported for each. It should be noted that unilateral procedures are there to “speed up the process” but if the desired information is not available in the UE or e-SMLC respectively then the UE or e-SMLC could always request the needed information. Hence there is always an option to have L3 supervision for successful transfer of messages.

Conclusion 1: LPP protocol has built-in mechanisms to recover from the loss of a unilateral LPP message
As not all NAS procedures have response messages or alternative procedures to request the desired information as in case of LPP, the requirements placed on the reliability of transport on lower layers by NAS are actually higher than those placed by LPP.

Considering the LPP protocol properties and the requirements placed by NAS on reliability of transport, the reliable transfer mechanisms provided for NAS PDU-s should also be sufficient for LPP PDU-s.
The mechanisms used to provide reliable transfer for NAS PDU-s are described in the following chapter.

2.2 Setup time requirements

It was claimed at the online and reflector discussion that NAS Non Delivery Indication is optional procedure that is there only to optimize the performance. However, the only other way to recover from loss of NAS PDU, without NAS Non Delivery Indication, is for the MME to perform NAS procedure time supervision and re-transmit at failure. If it is assumed that the service, e.g. emergency call, setup time requirements (either operator’s or regulatory as in case of emergency call) could be met without NAS Non Delivery Indication then at least the same should apply for positioning.

Conclusion 2: timing requirements for positioning services are not more stringent than those for other NAS procedures, e.g bearer management.
2.3 Reliable transport provided by transport layer protocols

Both S1 and Uu interface provide reliable transfer utilizing SCTP and RLC AM respectively. SCTP and RLC AM cover most of the needs for reliable transfer of NAS PDU-s. 
Conclusion 3: Transport layer protocols provide reliable transport on the most common cases.

2.4 Usage of NAS Non Delivery Indication

There are two particular exception cases to conclusion 3 – handover and radio link failure. Considering that the handover should be the most common event of those two in a well designed and functioning network, it could be interpreted that the S1AP NAS Non-Delivery Indication procedure was defined purely for that purpose. Therefore the following statement could also be found in [3]:
“If the MME receives a rejection to a NAS procedure (e.g. dedicated bearer establishment/modification/release; location reporting control; NAS message transfer; etc.) from the eNodeB with an indication that an X2 handover is in progress (see TS 36.300 [5]), the MME shall reattempt the same NAS procedure either when the handover is complete or the handover is deemed to have failed. The failure is known by expiry of the timer guarding the NAS procedure.”

and

“If the MME receives a rejection to an S1 interface procedure (e.g. dedicated bearer establishment/modification/release; location reporting control; NAS message transfer; etc.) from the eNodeB with an indication that an S1 handover is in progress (see TS 36.300 [5]), the MME shall reattempt the same NAS procedure when either the handover is complete or is deemed to have failed if the MME is still the serving MME (if the MME is no longer serving the UE, then the procedure fails).”

It should be noted that radio link failure is most commonly associated with some form of failed handover (for what a specific SON work item was defined…). Hence it is often up for the (old) serving-eNB to choose if the actual state should be characterized as ongoing handover, potential radio link failure or something else that does not allow the eNB to ensure the successful delivery of NAS PDU. The handover could also fail, as already stated in [3]. The aspect that there could be other reasons than handover, at particular point in time, for the transfer of NAS Non-Delivery Indication to the MME is captured in [2]:

“When the eNB decides to not start the delivery of a NAS message that has been received over an UE-associated logical S1-connection or the eNB is unable to ensure that the message has been received by the UE, it shall report the non-delivery of this NAS message by sending a NAS NON DELIVERY INDICATION message to the MME”

Conclusion 4: NAS Non Delivery Indication is defined as generic procedure and not restricted to only an ongoing handover.

2.5 Retransmission of NAS messages
During the discussions at the reflector it was claimed that the re-transmission of the NAS message upon reception of the NAS Non Delivery Indication is done on the S1AP layer (hence without the analysis on the NAS layer) if there is a need to re-transmit the NAS message. Let us briefly assume that this is the case and that the LPP provides reliable transport as its sub-layer; then there would be either:

a) significant waste of signaling transport resources, including on Uu interface, as the same LPP PDU would be transmitted unnecessarily multiple times by e-SMLC and MME respectively as the S1AP layer retransmission implementation would not be able to distinguish between the content of the NAS PDU stored on S1AP layer; or

b) the retransmission time-out for the LPP PDU in the e-SMLC would have to be set to such a long time that there would be no benefit from the reliable transport sub-layer within LPP compared to L3 mechanisms described in chapter 2.1. 

Conclusion 5: If the NAS PDU re-transmission is defined to be on the S1AP layer in the MME then the NAS transport mechanisms already provides fast retransmission for the most common exceptional case.

Considering the statement from [3], already quoted above, but added here for clarity, it can be however seen that the re-transmission is performed in the MME and is governed by the NAS procedure supervision time:

“The failure is known by expiry of the timer guarding the NAS procedure.”

The re-transmission of NAS messages is handled at the NAS layer, but being the NAS Non Delivery Indication based solution in place anyway, if the specifications are not changed the MME will re-transmit the LPP PDUs creating multiple retransmission loops if a reliability sub layer is added to LPP . Alternatively the MME complexity would increase to be able to adopt a differentiated handling for LPP and non LPP PDUs at reception of NAS Non Delivery Indication.

Conclusion 6: The retransmission of LPP PDU-s by NAS layer will occur within the current scope of specifications.
2.6 No re-transmission of NAS messages at serving MME change
Considering the handover case, there is no re-transmission of the NAS message in case of inter-MME handover according to [3]:

“…the MME shall reattempt the same NAS procedure when either the handover is complete or is deemed to have failed if the MME is still the serving MME (if the MME is no longer serving the UE, then the procedure fails).”
It was claimed at the reflector discussion that there would be no such deficiency in case of the reliable transport sublayer within LPP. However, according to [4], the MME terminates location session at handover:
“6.
The rest of the handover preparation and execution procedure is completed as defined in TS 23.401 [41], TS 23.402 [44], TS 23.060 [15] or TS 23.216 [43].

7.
The location session started in step 3 may terminate normally before step 6 is complete. If not, the source SGSN or MME shall abort the session once step 6 is complete. This may lead to provision of a location estimate for the UE to the source SGSN or MME.”

Hence a reliable transport sublayer within LPP does not provide any advantage in the scenario.

Another use case similar to previous is the RLF where the UE selects a cell controlled by a new eNB that is also connected to different MME pool. It was again claimed during the online and reflector discussion that the reliable transport sub-layer within LPP can recover also this failure case. As can be seen from the inter-MME handover analysis, this is not the case.
Conclusion 7: eSMLC-UE location session is discontinued at change of serving MME.

3 Conclusion and Proposal
Considering the discussion and conclusions in sub clause 2, it can be summarised that:
a) the requirements on reliable transport for LPP are not more stringent than those for NAS;

b) the same mechanisms used to provide reliable transport for NAS messages could equally be used for LPP messages;
c) NAS Non Delivery Indication is a generic mechanism for reliable transport of NAS PDU-s;

d) introduction of a reliable transport sublayer within LPP will result in multiple retransmissions of the LPP messages due to existing NAS retransmission mechanisms based on the NAS Non Delivery Indication.
Hence, it is proposed that RAN3 agrees to send a response LS to RAN2 concluding that: 

NAS Non Delivery Indication is a generic mechanism for reliable transport of NAS PDU-s while introduction of reliable transport sub layer within LPP will result in multiple retransmissions of the LPP messages due to existing NAS retransmission mechanisms based on the NAS Non Delivery Indication.
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