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1. Abstract
This document makes a summary of the events seen during the discussion about specificat​ion of the path switching in S1 interface. RAN WG3 has agreed to make the decision between the two competing proposals, Alt.1 and Alt.2 in this meeting, meeting #56. 

2. discussion
RAN WG3 has been discussing about the alternatives how to specify the Path updating in S1 interface between the eNodeB and the Evolved Packet Core. The two alternative proposals have been described in the LS sent to SA2, CT1 in R3-070508. Below are excerpts from this LS, describing the two alternatives RAN WG3 is discussing about:
Alt 1: 

· the SAE GW is updated by a GTP-u message from the target NB (signalled in UP to provide a fast user plane switch)

· For reliability reasons, the SAE GW acknowledges the initial GTP-u path switch message with another GTP-u message in the S1 user plane.

Alt 2:

· the SAE GW is updated by a GTP-u message from the target NB (signalled in UP to provide a fast user plane switch)

· For reliability reasons, the MME also updates the SAE GW via the S11 interface.

As RAN3 had already earlier made the agreement that the direct signalling between the eNodeB and the Serving Gateway (S-GW) provides with the fastest procedure as far as switching the downlink user plane path is concerned, both alternatives include the direct switching component. The introduction of Alt.2 was said to be motivated by the desire to make the path switching more reliable than what Alt.1 was claimed to offer. In RAN#55bis meeting it was concluded that as both the direct and the indirect (via MME) route between the eNodeB and the S-GW rely on GTP interface, there is no added reliability between the alternatives.

As part of the discussion about Path updating, RAN3 has LSed SA WG3 on the issue of security w.r.t. active mode mobility and its alternatives (ref. above). SA3 replied to RAN3 in their LS in R3-070713, concluding that none of the alternatives would introduce new requirements for security, but the NDS/IP already cover both alternatives.
RAN WG3 received the response to the earlier mentioned R3-070508 in their meeting #56 (this meeting). In their response to RAN3, SA WG2 in R3-071042 is recommending that RAN3 selects an alternative that does not contain both direct and indirect routes for the path switching signalling. In RAN WG3 this SA2’s recommendation is effectively against Alt.2 of the two competing ones.
3. proposal

Under the circumstances described in section 2 of this document, it is proposed that RAN3 agrees Alternative 1 as the way forward in S1 path switching.

Nokia volunteers to make the needed Stage 2 CRs and the coming Stage 3 CRs based on this agreement. 

APPENDIX 

Summary of the key benefits of Alternative 1

1. Speed of operation

· Speed of user plane path switching is critical and especially so if forwarding is to be avoided, e.g., in case of VoIP. Forwarding has a temporary impact on the transport delay encountered by the downlink data

· RAN WG3 has agreed that the direct switching between the target eNodeB and the Serving SAE GW is the fastest approach in normal operation ( Direct switching included in both Alt.1 and Alt.2

· SAE GW updating in Alt.1 is done over unreliable S1 User plane (GTP-U/UDP). Reliability is introduced by GTP re-transmission. Likelihood for a loss of highest priority uplink packet is very small (uplink is the critical direction for path update). RTT over S1 is very small, allowing short re-transmission timer for the procedure, in the order of tens of milliseconds. SAE GW can ignore duplicates ( Minimised delay in case of loss

· SAE GW updating in Alt.2 is done over unreliable S11 interface (GTP-C interface). Reliability is introduced by GTP re-transmission. Likelihood for a packet loss in S11 is very small. Default re-transmission timer in GTP-C is 2000ms but may be adjusted to a smaller value down to 1000ms ( Loss of packet on S11 may result in significant re-transmission delay

2. Involvement of the Evolved Packet Core elements in intra-E-UTRAN Handover

· General principle in intra-LTE Active mode mobility is to keep it in E-UTRAN ( Minimise EPC involvement

· It is necessary and unavoidable to update the routing information both in the Serving SAE GW node and in the MME node, but it is not necessary to make MME node update the Serving SAE GW. The latter it introduces a delay critical procedure over GTP-C interface between MME and SAE GW (ref. Speed of operation)

· The more (delay critical) operations there are in MME per each procedure, the less number of such procedures one MME can handle

· The level of involvement of the EPC is the primary difference in operation between Alt.1 and Alt.2; Alt.1 minimizes it while in Alt.2 the MME is put in the middle of the delay critical signaling path between eNodeB and the S-GW

3. Robustness of the procedure

· Robustness of the procedure refers to its ability to perform reliably and unambiguously, allowing efficient recovery from error situations

· In Alternative 1 both uplink and downlink user plane path (connectivity) is tested during the path update procedure. While only the uplink message needs to get through to get the path switched in the S-GW, the message in both ditrections needs to go through before the path is declared operational (( resources released in the target). If the procedure does not go through after it has been repeated tbd. times, eNodeB declares a failure to MME. The testing does not delay the update in successful cases.

· In Alternative 2 the path update is done locally in both ends of the path without checking the connectivity over the path. Updating is declared successful and resources are released in the source without knowing if the path is there or not. GTP does not have any tunnel specific heartbeat procedure that would be applicable for detecting any TEID mismatch or other tunnel related errors.
