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Introduction

There are several liaison statements received from different 3GPP working groups in regard to the retransmission of LPP PDUs, see Annex below.

The re-transmission machanism of non-delivered NAS PDUs (due to handover, radio link failure,..etc) containing LPP PDUs needs to be defined. This contributions highlights the possible options and proposes a solution.
Discussion
It is designed that NAS protocol will be carrying LPP PDUs transparently between UE and E-SMLC. 

Regarding the downlink LPP PDUs, the carrying NAS PDUs may not be delivered in the e-NB for different reasons including handover, radio link failure,..etc. The lower layers to NAS will provide NAS an indication of the non delivered NAS PDUs as described today in the specifications (See TS 36.314 and TS 24.301).

The NAS layer can distinguish the NAS PDU carying LPP message, as defined in 24.301. LPP PDUs are sent in a DOWNLINK GENERIC NAS TRANSPORT message containing the IE "Generic message container type" which will indicate LPP. Similarly a solution for retransmission of lost LPP PDUs needs to be introduced in the UE.
There are four non-mutually exclusive options for retransmitting the NAS PDU carrying LPP PDU:
1. NAS retransmits LPP PDU

2. NAS drops the LPP PDU and does nothing and it is up to LPP E2E protocols to perform the re-transmission

3. NAS considers the failed/non-transmitted LPP PDU and forwards the non-delivery indication to E-SMLC

4. NAS expects an ack at NAS level for any LPP PDU sent

LPP should have minimum impact on NAS and MME as possible, therefore:

· Option #2 and option #3 are feasible and have minimum impact on NAS and MME. 
· Option #3 cannot be guaranteed so it will always be optional; hence E-SMLC must be able to cope with no lower layer indication. However CT4 and RAN2 to indicate if this is required.
· Option #1 force the MME to perform special functionality to try and establish RAN reliability. In addition, it is not practical in cases as handover, where the UE moves to another cell and thus maybe the E-SMLC will need to send some different information/request in this case. If timers in MME are larger or equal to timers in the LPP then we will have duplicates and the UE will drop the duplicate PDU if they are the same, and if they are different then it will response unnecessarily to the requests which are not seen actual by the E-SMLC. In addition, allowing this duplication causes unnecessary use of resources in the MME and eNB. 
· Option # 4 was already excluded in initial discussions in CT1.

Conclusion
NAS should not be involved in the process of retransmitting non-delivered NAS PDUs carying LPP PDUs, thus NAS shall drop the non delivered LPP PDUs. LPP layer in E-SMLC should consider re-transmitting the undelivered LPP PDUs.

CT1 needs to check with CT4, RAN3 and RAN2 if this conclusion is acceptable and if the E-SMLC can cope with the re-transmissions without requiring an indication of the non-delivered LPP PDU from NAS/MME, where LPP E2E solution may be possible . 
Motorola provided a CR in C1-100563 reflecting the conclusion in this paper. 
Annex: 
1- C1-100254 Reply LS on feasibility of reliable transmission of LPP message (C4-094207); 

2- C1-100271 Reply LS on feasibility of reliable transmission of LPP message (R3-100515);

3- C1-100286 Reply LS on feasibility of reliable transmission of LPP message (S2-097527);

4- C1-100330 LS on feasibility of reliable transmission of LPP message (R2-097372);

