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1
Proposal
This document proposes solutions to the following issues from TR 23.723:

- Issue #10: X2 not available, potential need for S1 context fetch
- Issue #26: Excess Signalling and UE power consumption due to frequent UE mobility across RAN based paging area borders
#################### START CHANGE IN TR 23.7de #########################
6
Solutions 

Editor’s note: This clause will contain a list of potential solutions to the identified issues. Solutions that address more than one issue are encouraged.
6.a
Solution #a: Support for UE Context transfer via S1 

6.a.1
Description

Editor's note: Include the issues addressed by the solution. Describe the solution. Sub-clause(s) may be added to capture details, procedural flow etc.

This solution solves the issue 10 in clause 5.10: X2 not available, potential need for UE Context transfer via S1.
The UE Context Retrieval via the S1 procedure is used if the UE in RRC Light Connected state requests to resume a connection toward a new RAN while the UE Context is stored at Old Serving RAN, and the UE Context can not be retrieved from the Old Serving RAN node due to lack of X2 interface between the New and the Old Serving RAN node.
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Figure 6.a.1-1: UE Context Retrieval via S1 

1.
The New Serving RAN node realises that it has no X2 connection to a RAN node with the identity indicated in the Resume ID and decides to perform the Context Retrieval via S1 procedure.

2.
RAN to MME: S1AP Retrieve UE Context Request (Old RAN ID (contained in the Resume ID),
Resume ID, new RAN ID).
The RAN requests an MME within a pool to which it is connected, to resolve the RAN node identity. This MME node doesn’t necessarily need to be the MME serving the UE. Respective signalling is performed in a connection-less and the MME stateless manner.

If the MME is able to resolve the address of the indicated Old RAN ID, it forwards the request to that node.

3.
MME to Old Serving RAN: Retrieve UE Context Request (Old RAN ID, New RAN ID, Resume ID).


The MME forwards the request to the Old Serving RAN.

4.
Old Serving RAN to MME: Retrieve UE Context Response (Old RAN ID, New RAN ID, Resume ID, UE Context).

The Old Serving RAN node provides UE Context Data. 

Editor’s Note:
The handling of non-delivered NAS PDUs is FFS.

5.
MME to RAN: S1AP Retrieve UE Context Response (Resume ID, UE Context).

The MME forwards the information received in step 4 to the New Serving RAN.

6.
RAN to MME: S1AP Path Switch (no X2 indicator, DL forwarding address)

The New Serving RAN node triggers the path switch procedure as if it would have received UE context data via X2 interface and indicates to the MME that no X2 connection is available towards the Old Serving RAN node. The message also contains the DL forwarding addresses.

7.
MME to Old Serving RAN: S1AP UE Context Release. 

The MME node performs the S1AP UE Context Release procedure (as the New Serving RAN node is not able to trigger it via X2) and provides the DL forwarding addresses for the user plane data.

8.
If necessary, forwarding of user data takes place.

Editor’s Note:
Details concerning RRC and S1 messages and the information contained in these messages will be aligned with RAN WG2 and RAN WG3.

6.a.2
Impacts on existing nodes and functionality
Editor's note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW, etc.).

MME:
- support for new procedure to retrieve UE Context from old serving RAN

RAN:

- support for new procedure to retrieve UE Context from old serving RAN

6.b.3
Solution Evaluation

Editor's note: Use this clause for evaluation at solution level.
6.b
Solution #b: RAN Paging relay via S1
Editor’s note: This clause contains a solution to one or more issues described in clause 5.
6.b.1
Description

Editor's note: Include the issues addressed by the solution. Describe the solution. Sub-clause(s) may be added to capture details, procedural flow etc.

This solution solves issue #26 in clause 5. 

As indicated in solution #j and #e RAN paging area can stretch beyond X2 connectivity when there is support for UE Context transfer via the S1. Furthermore, the complementing functionality needed to enable support for RAN paging area that can stretch beyond X2 connectivity is relay of RAN paging via the S1.

The RAN Paging Relay via the S1 procedure is used by RAN to page a UE in RRC Light Connected state over RAN nodes being in UE’s Registration Area, e.g including the RAN nodes towards which the Serving RAN node has no X2 interfaces established.
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Figure 6.b.1-1: RAN Paging Relay via S1

1.
The serving RAN node decides to relay the paging via the S1.

2.
Serving RAN to MME: S1AP Relay Paging Request (S1AP Paging, Registration Area)

The serving RAN node requests the serving MME to relay the paging message to the RAN nodes in UE’s Registration Area.

3.
The MME, based on received UE’s Registration Area, selects the RAN nodes to which the paging message will be relayed. The MME will not trigger paging repetition on its own.

4.
MME to RAN: S1AP Paging.

The MME relays Paging to the RAN nodes in UE’s Registration Area.


Editor’s Note:
Details concerning RRC and S1 messages and the information contained in these messages will be aligned with RAN WG2 and RAN WG3 
6.b.2
Impacts on existing nodes and functionality
Editor's note: Capture impacts on existing 3GPP nodes and Functional elements (e.g. UE, MME, eNB, S-GW, P-GW, etc.).

MME:

- support for new procedure to relay RAN paging via S1

RAN:

- support for new procedure to relay RAN paging via S1

.

6.b.3
Solution Evaluation

Editor's note: Use this clause for evaluation at solution level.
#################### END OF CHANGES #########################
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