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1
Introduction

In the SA2 LS [1] a topic on the actual S1 procedure for path update was identified in case the direct S1-U bearer option is applied.
4. SA2 welcomes further discussion with RAN WGs on whether to create a new S1 procedure for this S1-U tunnel switching, or, whether to extend the existing X2 and/or S1 handover procedures. From one perspective, extending the existing procedures may have the advantage of reducing the impacts to the core network, but, would have disadvantages in terms of (probably) changing the meaning of established CN handover statistics; generating unnecessary User Location Reports to the PDN-GW and nodes beyond the PDN-GW; and if S1 handover procedures are used, interactions with NAS signalling procedures.
This contribution discusses stage 2/3 aspects and finally proposes to define a new S1 procedure.
2
Discussion
2.1
S1 Path Switch function in case of X2 HO

X2 HO is specified in TS 36.300  [2], TS 36.413 [3] and TS 23.401[4]. 
The path switch function for X2 HO, include the following aspects:
1.
establishment of a new S1-MME connection between the target eNB and the S1AP protocol instance in the MME that was S1-MME-associated with the source eNB.

2.
notifying the MME about the new DL TEIDs of the established E-RABs that were handed over to the target eNB. The MME assumes not included E-RABs to be implicitly released by the target eNB. 

3.
notifying the MME about the cell to which the UE has been handed over.

4.
establishment of a new security context in the target eNB.
5.
The MME may inform the target eNB about modified UL TEIDs, e.g. in case a SGW relocation occurred in the course of the S1 path switch procedure.
2.2
Necessary S1 Path Update functions for the direct S1-U bearer option for dual connectivity

Path update functions necessary for dual connectivity are the following:

1.
notifying the MME about the new DL TEIDs of the established E-RABs for which resources are provided by the SeNB. 

Indicating all E-RABs within the relevant S1 message is normally no necessary, it would only require unnecessary checking within the MME to see whether the bearer list is complete.

As discussed in [5], S-GW relocation may occur during the S1 Path Switch procedure, i.e. the MME may indicate updated UL TEIDs for all E-RABs within the PATH SWITCH REQUEST RESPONSE message.

If S1AP should be designed in a way that S-GW relocation is supported in an optimised way, then the relevant S1AP message to trigger S1 Path Update could include DL TEID information for all bearers. This is not seen necessary, as it is assumed that S-GW relocation would occur only rarely, if this is not the case, the network could deserve a better configuration of SGW pools.

Looking at the list of functions performed during an S1 Path Switch procedure during X2 HO, one can see, that only a fraction of functions is necessary for the S1 Path Update procedure for dual connectivity. Above all, there is no need to establish a new S1-MME connection. 
Do also note, that the SA2 LS [1] identified a drawback for the 3rd function listed in §2.1.
Observation 1:
While re-using the S1 Path Switch procedure for dual connectivity would be possible, most functions related to the S1 Path Switch procedure would be either performed unnecessarily or would have to be skipped.
3
Summary and Proposal
This paper briefly discussed the S1 procedure to be used for the S1 Path Update necessary for the direct S1-U bearer option for dual connectivity.

The following observation was made:

Observation 1:
While re-using the S1 Path Switch procedure for dual connectivity would be possible, most functions related to the S1 Path Switch procedure would be either performed unnecessarily or have to be skipped.
Therefore the following is proposed:

Proposal: It is proposed to define a new procedure for the dual connectivity specific S1 Path Update and to respond to SA2 in the following way:

Ad 4)
RAN3 decided to define a new S1 procedure for signalling a path update for bearers for which the direct S1-U bearer option was configured.
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