SA WG2 Temporary Document

Page 1

SA WG2 Meeting #131
S2-1901915
Feb 25 – March 01, 2019, Tenerife, Spain
(revision of S2-19xxxxx)
Source:
CATT
Title:
Discussion on buffered data forwarding for interworking case
Document for:
Discussion / Agreement
Agenda Item:
6.9
Work Item / Release:
5G_CIoT / Rel-16
Abstract of the contribution: This paper discusses how extended buffered data is forwarded in the interworking case.
1. Introduction
There is one remaining issue for the KI#3 “High latency communication” in the TR 23.724:
NOTE 2:
For Solution 11, the details of how buffered data is forwarded in the interworking case will be addressed during the normative phase.
In this contribution, how buffered data is forwarded in the interworking case is discussed and the solution is proposed.
2. Discussion
For Key Issue 3 “High latency communication” of the TR 23.724, it is concluded that
-
Solution 11 (DL data buffered in the SMF) and Solution 25 (DL data buffered in UPF/NEF) are used as the basis for normative work to address the extended buffering for high latency communication.

Due to lack of time, for both solution 11 and solution 25, the details of how buffered data is forwarded in the interworking case is not discussed during the TR phase, and it should be addressed during the normative phase.
In the following sub sections, different scenarios are investigated and corresponding solutions are developed.

2.1 DL data buffered in UPF
In this scenario, DL data is buffered in UPF (corresponding to solution#25 of TR 23.724), and UE moves from 5GS to EPS and becomes reachable.
It is described in TR 23.724 clause “6.25.3 Support of EPC interworking” that:

Interworking between 5GS and EPC is achieved by a combined P-GW-U+UPF. If a UPF has data buffered for a UE when the UE moves to EPC and becomes reachable then buffered data will get delivered in EPC (and vice versa).

But the details on how buffered data get delivered via EPC are not described.
According to the procedure “5GS to EPS Idle mode mobility using N26 interface” defined in section 4.11.1.3.2 of TS 23.502, UE performs Tracking Area Update procedure in E-UTRA/EPS when it moves from NG-RAN/5GS to E-UTRA/EPS coverage area. Thus UE becomes reachable in the EPS.
In case UE becomes reachable in the EPS, in order to get the buffered data in the UPF to be delivered to the UE, the MME needs to establish the bearer for the delivery of buffered data. This can be achieved by the MME retrieval of “buffered data indication” from the AMF, once the MME gets this indication it will initiate the bearer setup procedure. The procedure is illustrated in the following Figure-1.
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Figure-1: 5GS to EPS Idle mode mobility using N26 interface
As illustrated in Figure-1, the “buffered data indication” as part of MM contexts can be retrieved from the AMF by the MME during the Context Response message, and this indication will trigger the MME to establish bearer for delivery of buffered data.

Proposal 1: For the case data buffered in UPF, when UE moves from 5GS to EPS, the MME retrieves “buffered data indication” from the AMF and the MME establishes bearer for delivery of buffered data.
2.2 DL data buffered in SMF
In this scenario, DL data is buffered in SMF (corresponding to solution#11 of TR 23.724), and UE moves from 5GS to EPS and becomes reachable.

Regarding to how DL data is delivered in the above scenario, there are some texts in “6.11.3 Support of interworking” of TR 23.724:
Interworking with EPC is achieved by a combined PGW-C+SMF. If an SMF has data buffered for a UE when the UE moves to EPC and becomes reachable then buffered data will get delivered in EPC via the P-GW-U. If an S-GW has data buffered for a UE when the UE moves to 5GC and becomes reachable then the buffered data will be sent to the PGW-U+UPF by the S-GW and will be delivered in 5GC via the UPF.

Although it is pointed out that “buffered data will get delivered in EPC via the P-GW-U”, it is still not clear how does the P-GW-U get the buffered data, as well as how does the MME establishes the bearer for buffered data delivery.
In case UE performs TAU procedure and becomes reachable in the EPS, the MME retrieves UE contexts from AMF and the AMF requests the PGW-C+SMF to provide SM Context by using Nsmf_PDUSession_ContextRequest. Such that the PGW-C+SMF knows that UE becomes reachable in the EPS, and the PGW-C+SMF will forward the buffered data to the PGW-U.
On the other hand, when UE performs TAU procedure in the EPS, the MME retrieves “buffered data indication” as part of MM contexts from the AMF and will establish the bearer for delivery of buffered data.
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Figure-2: 5GS to EPS Idle mode mobility using N26 interface
As illustrated in Figure-2, once the PGW-C+SMF receives Nsmf_PDUSession_ContextRequest from the AMF, the PGW-C+SMF understands UE becomes reachable in the EPS, and the PGW-C+SMF will forward the buffered data to the PGW-U. In step 5 of Figure-2, the MME gets the “buffered data indication” as part of MM contexts from the AMF and will establish the bearer in step 7 for delivery of buffered data.
Proposal 2: For the case data buffered in SMF, when UE moves from 5GS to EPS, the SMF forwards the buffered data to the PGW-U+UPF, and the MME retrieves “buffered data indication” from the AMF and the MME establishes bearer for delivery of buffered data.

2.3 DL data buffered in S-GW
In this scenario, DL data is buffered in S-GW (corresponding to both solution#25 and solution#11 of TR 23.724), and UE moves from EPS to 5GS and becomes reachable.

For both solution#25 and solution#11, there are some initial solutions documented in the TR 23.724:
Interworking with EPC is achieved by a combined PGW-C+SMF. If an SMF has data buffered for a UE when the UE moves to EPC and becomes reachable then buffered data will get delivered in EPC via the P-GW-U. If an S-GW has data buffered for a UE when the UE moves to 5GC and becomes reachable then the buffered data will be sent to the PGW-U+UPF by the S-GW and will be delivered in 5GC via the UPF. (“6.11.3 Support of interworking”)

Interworking between 5GS and EPC is achieved by a combined P-GW-U+UPF. If a UPF has data buffered for a UE when the UE moves to EPC and becomes reachable then buffered data will get delivered in EPC (and vice versa). (“6.25.3 Support of EPC interworking”)
In order to make the buffered data delivered via the UPF in the 5GC, the MME needs to ask the S-GW to forward the buffered data to the PGW-U+UPF. This can be achieved by the MME indicating “buffered data forwarding” to the S-GW in case the MME knows UE is reachable in the 5GS.
On the other hand, when UE performs Registration procedure in the 5GS, the AMF retrieves “buffered data indication” as part of MM contexts from the MME and will trigger the SMF to establish the PDU Session user plane for delivery of buffered data.

[image: image3.emf]UE NG-RAN eNB AMF MME S-GW

PGW-C/

SMF

PGW-U/

UPF

1b. Registration Request

2. Context Request

5. Context Response 

(buffered data indication)

6. Context Ack

9a. Registration Accept

9b. Registration Accept

0. DL data 

buffered in S-GW

Buffered data

1a. Registration Request

3. Modify Bearer Req 

(data forwarding 

indication)

4. Modify Bearer Response

Buffered data

7. Nsmf_PDUSession_UpdateSMContext

(buffered data indication)

8. SMF activates the user plane of the PDU session


Figure-3: EPS to 5GS mobility for single-registration mode with N26 interface
As illustrated in Figure-3, once the MME receives Context Request from the AMF, the MME understands UE becomes reachable in the 5GS, and then the MME will ask the S-GW to forward the buffered data to the PGW-U+UPF in the Modify Bearer Request. In step 5 of Figure-3, the AMF gets the “buffered data indication” as part of MM contexts from the MME and sends the indication to the SMF which will then activates the PDU Session user plane in step 8 for delivery of buffered data.

Proposal 3: For the case data buffered in S-GW, when UE moves from EPS to 5GS, the S-GW forwards the buffered data to the PGW-U+UPF, and the AMF retrieves “buffered data indication” from the MME and sends the indication to the SMF, and the SMF activates the PDU Session user plane for delivery of buffered data.

3. Proposal
It is proposed to agree the following proposals.
Proposal 1: For the case data buffered in UPF, when UE moves from 5GS to EPS, the MME retrieves “buffered data indication” from the AMF and the MME establishes bearer for delivery of buffered data.

Proposal 2: For the case data buffered in SMF, when UE moves from 5GS to EPS, the SMF forwards the buffered data to the PGW-U+UPF, and the MME retrieves “buffered data indication” from the AMF and the MME establishes bearer for delivery of buffered data.

Proposal 3: For the case data buffered in S-GW, when UE moves from EPS to 5GS, the S-GW forwards the buffered data to the PGW-U+UPF, and the AMF retrieves “buffered data indication” from the MME and sends the indication to the SMF, and the SMF activates the PDU Session user plane for delivery of buffered data.

The corresponding CRs to the above proposals are documented in S2-19xxxxx and S2-19yyyyy.
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