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6.1.1
1. Objective of this email discussion
The objective of this email discussion is to clarify the following:

· Available solution options of transport layer to provide reliability towards LPP layer;

· How the reliability is provided

· What is the impact towards the UE and NW functionality and towards the standardisation work
· Try converge to one solution

Comments were received from Qualcomm, CSR, Ericsson, Huawei, Alcatel-Lucent and LGE.

2. Discussion
2.1 Indentified Alternatives
The following two alternatives were defined during offline discussion in the last RAN2#67 as the solution to provide reliability transport towards the LPP layer.

Alternative 1: Re-using the existing transport layer reliability function
- UE side: Local indication in UE in case of potential message loss at handover
- NW side: In case of potential message loss at handover & Indication via NAS from eNB to MME to SMLC (“non-delivery indication”) in case of potential message loss at handover in DL; retransmission by LPP
Alternative 2: Newly define a sublayer in LPP layer
- Separate small retransmission layer in LPP
e.g. always doing e.g. up to max 4 retransmissions based on not receiving an “LPP ACK”,
this would only be configured for CP case, not for UP case (TCP)
Note that in both two options, the retransmission is performed in the LPP layer.

Option 1 and 2 are described each in figure 1 and 2.
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Figure 1: Re-using the existing transport layer reliability function
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Figure 2: Defining a sublayer within LPP
Note: Protocol stack in figure 1 and 2 are slightly different from the one in 36.305 for the purpose to show the termination of NAS in the concerning nodes.
2.2 Reliability Provisioning in each alternative
Alternative1:

Reliability is provided by Rel.8 transport.

· SCTP in S1 and SLs

· RLC/MAC in Uu.

For typical case, the abovementioned reliability provision is enough, e.g. no retransmission in LPP layer is necessary. 
-
For Response/Request type of procedures, the Response message will act as the acknowledgement for the Request message 

-
For Indication type of procedure, if it is not received, an end-entity will request the relevant information using the Request/Response procedure

Only during HO/RLF case when the eNB can not be sure if the NAS message is received by the UE, the following is sent to enable LPP layer in E-SMLC performs the necessary retransmission
- DL NAS NON DELIVERY INDICATION from eNB to MME
- DL LPP NON DELIVERY INDICATION (message needs to be defined)  from MME to E-SMLC

Alternative2:

Reliability is provided by the newly defined LPP transport sub layer, with the following functionality:

· Acknowledgement of LPP message by sending an LPP ACK

· Retransmission function

CSR explains that the intention of alternative 2 is to make C-plane case look similar with  the U-plane case (SUPL) where the reliable transport is provided by the transport layer (i.e. TCP/IP) which is also terminated end-to-end (UE-SUPL server).

With regard to the acknowledgement of LPP message function, the following mechanisms were discussed:
Option1: 
LPP ACK applies to all LPP procedures/message, i.e. LPP ACK is sent for each message in each procedure received by a node.
Qualcomm further explains that in this option, the newly defined LPP transport sublayer is understood as an independent “transport sublayer”  such that it can be “switched off” e.g. for user plane instantiation of LPP. 
Option2: 
LPP ACK applies only to Indication type of LPP message. 
For Request/Response procedure, the Response message will act as the acknowledgement for the Request message.
However during the discussion, Qualcomm raised a concern on whether the “layer 3 (LPP) response” is appropriately quick enough to serve as transport ack, e.g. in case of large set of measurement is requested.
The details on retransmission function, i.e. the trigger and mechanism of retransmission, e.g. definition of retransmission timer (LPP ACK waiting time) and retransmission number were not discussed.
2.3 Identified issues for each alternative

Alternative 1:
1. Whether alternative 1 can cover all cases other than Handover, e.g. RLF cases.
During the discussion, several companies (DOCOMO, Ericsson, Huawei) clarify that the description of NAS NON DELIVERY INDICATION in TS 36.413 (S1AP) should cover cases other than handover, i.e. cases where eNB is unable to ensure that the message has been received by the UE.
2. Cause value in NAS NON DELIVERY INDICATION and interaction with UE Context Release

Concern was raised on whether there exists the appropriate cause value other than the cause value for handover explicitly define in S1AP, and if they exists, whether they would trigger a UE Context Release procedure.
During the discussion, DOCOMO clarified that cause values was never mandated for certain procedure in S1 and RLF related cause values are specified already. Furthermore Huwaei and DOCOMO indicated that inclusion of the appropriate RLF related cause values in NAS NON DELIVERY INDICATION should not trigger a UE Context Release. 
Wrt. to 1 and 2 ALU suggested that it would be enough to indicate that “it is sufficient to capture that alt1 will need this indication on any delivery failure reason and RAN3 can consider some additional clarifications to ensure that all cases are explicitly captured.”
3. MME behaviour when receiving S1AP NAS NON DELIVERY INDICATION
In this alternative the MME needs to be aware whether LPP PDU is included in the NAS message, so that MME would know that it needs to send LPP NON DELIVERY INDICATION to the E-SMLC.
4. Standard impact
Alternative 1 requires a new message, i.e. LPP NON DELIVERY INDICATION in SLs, and CT4 needs to be consulted on that matter.

Alternative 2: 

1. Performance perspective
Several companies express their concerns on performance perspective with the addition of LPP ACK message, since it is redundant (to the existing transport), and cause additional overhead. 
2. MME behaviour when receiving S1AP NAS NON DELIVERY INDICATION

Even in this alternative, the MME needs to be aware whether LPP PDU is included in the NAS message, so that MME would discard the NAS message, instead of re-transmit it like it might do to other NAS messages.

3. Standard impact
The standardisation work for specifying LPP transport sublayer will only impact RAN2.

3. Companies preference
* Based on the comment received in the reflector
	Option1: re-using existing transport + NON DELIVERY INDICATION
	Option2: sublayer within LPP layer

	DOCOMO, Ericsson, Huawei, LGE (slightly)
	Qualcomm, CSR, NSN


4. Summary

During the email discussion, reliability provisioning in the two alternative solutions were clarified and further issues for each alternative were also identified and discussed.
There was no agreement towards any of the alternatives during the discussion; hence more discussion is required so that agreement can be achieved during RAN2#68. 
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