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1. Introduction
A mechanism is defined by which the network can send a LCS message to the UE and get confirmation about the delivery of the message. Also provided are the ability ti detect duplicate messages, and to ensure in-order delivery of messages using the securiy features of the NAS layer.
This contribution also identifies the abnormal cases both on the UE and the network side and describes the behavior in these cases.

2. Reason for Change
Without these changes, it will not be possible for UE and MME to exchange LCS messages in support of MT-LR.
3 Proposal

It is proposed to agree the following changes to 3GPP TS 24.171 v0.0.0
* * * First Change * * * *

5.2
Network initiated Reliable Transport procedure

5.2.1
General

The purpose of the network initiated reliable rransport procedure is to carry various application protocol messages reliably in an encapsulated form from the MME to the UE. The procedure can only be used when the UE is attached for EPS services and is in EMM-CONNECTED mode.
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Figure 5.2.1-1: Network initiated reliable transport procedure.
5.2.2
Network initiated Reliable Transport procedure initiation
Upon request from an LCS application to send an LPP message or a location service message, the EMM entity in the MME initiates the procedure by sending a DOWNLINK RELIABLE TRANSPORT message including an LPP message or a location service message in the reliable message container IE, and start timer T3xxx.
The MME shall include the corresponding Reliable message container identifier (Positioning Message or Location Request Message), a reliable sequence number and an indication that the reliable transport procedure has bee re-initiated, if this has occurred.
5.2.3
Network initiated Reliable Transport procedure accepted by the UE

Upon receipt of the DOWNLINK RELIABLE TRANSPORT message, the UE checks if the Reliable message container type IE contains a valid value.
If the DOWNLINK RELIABLE TRANSPORT message is accepted by the network, the UE shall reply to the UE with DOWNLINK RELIABLE TRANSPORT RESPONSE message without the EMM cause value IE. The DOWNLINK RELIABLE TRANSPORT RESPONSE message shall include the next reliable sequence number expected by the UE which shall be one greater than the received reliable sequence number modulo the sequence number size.
5.2.4
Network initiated Reliable Transport procedure not accepted by the UE

If the DOWNLINK RELIABLE TRANSPORT message is not accepted by the network, the UE shall include the EMM cause IE in the DOWNLINK RELIABLE TRANSPORT RESPONSE message. 
The EMM cause value typically indicates one of the following;
#xx:
undefined reliable message container type;
The DOWNLINK RELIABLE TRANSPORT RESPONSE message shall also include the next reliable sequence number expected by the UE which shall be one greater than the received reliable sequence numbe modulo the sequence number size.
5.2.5
Abnormal cases in the UE
No abnormal case is identified in the UE side.

5.2.6
Abnormal cases in the network

The following abnormal cases can be identified:
a)
Lower layer failure 


The MME waits for the expiry of timer T3xxy.

b)
Expiry of timer T3xxy:

On the first expiry of the timer T3xxy, the MME shall resend the DOWNLINK RELIABLE TRANSPORT message and shall reset and restart timer T3xxy. This retransmission is repeated four times, i.e. on the fifth expiry of timer T3xxy, the MME shall abort the procedure.
c)
Lower layers indication of non-delivered NAS PDU due to handover


If the DOWNLINK RELIABLE TRANSPORT message could not be delivered due to an intra MME handover and the target TA is included in the TAI list, then upon successful completion of the intra MME handover the MME shall retransmit the DOWNLINK RELIABLE TRANSPORT message.
* * * End of Changes * * * *

