Error! No text of specified style in document.
Page 39
Error! No text of specified style in document.

3GPP TSG CT WG1 Meeting #119
C1-194711
Wroclaw (Poland), 26-30 August 2019

Source:
Qualcomm Incorporated

Title:
Reuse of IEEE 802.1AS CSN for time synchronization over 5GS

Agenda item:
6.2.17

Document for:
INFORMATION

1. Introduction
The present document will be submitted as a proposal with a corresponding CR to TS 23.501 for agreement in SA2#135. It is being submitted at CT1#119 for information, in order to aid the decision on whether to create a new CT1 TS to specify encoding and handling of organization specific TLV extensions to gPTP.

2. Discussion

2.1 SA2 status
In SA2#133, it was agreed to add Annex H in TS 23.501 describing the signalling of ingress time from UPF to UE using an extension field within the gPTP message:
	Annex H (normative):
Signalling of ingress time for time synchronization

The ingress time is provided from the NW-TT/UPF to the DS-TT/UE as part of a gPTP Sync message using the Suffix field defined in clause 13.4 of IEEE 1588-2008 [107]. The structure of the Suffix field follows the recommendation of clause 14.3 of IEEE 1588-2008 [107], with an organizationId specific to 3GPP, an organizationSubType referring to an ingress timestamp, and data field that can carry the originTimestamp datatype of the Sync message defined in clause 13.6.1 of IEEE 1588-2008 [107].

Editor's note:
TS XX.XXX will provide the specification of the fields in the gPTP Sync message.

Editor's note:
Whether other information beyond the ingress timestamp needs to be contained in the gPTP Suffix is FFS


However, a suffix serving the same purpose has already been created in 802.1AS [2], and it is advisable for 3GPP to reuse the field rather than create a new field. Note that the suffix was first added in 802.1AS_D4.5 from Feb 2017, and is part of the now nearly stable revision of 802.1AS that is at Draft8.0 in the Sponsor Ballot process IEEE.
2.2 Similarity between 802.1AS CSN and 5G synchronization
2.2.1 802.1AS Framework
Clause 16 of 802.1AS [2] describes time synchronization over a Coordinated Shared Network (CSN) that may use non-IEEE link layers such as MoCA or ITU-T G.hn. The following reference model is used:
[image: image1.emf]
This can be seen to be similar to the 5G use case, where the Ingress CSN node is the UPF, while the Egress CSN node is the UE and Path 2 is a non-IEEE link layer.

It is also considered that certain CSN technologies may include built in synchronization schemes where the local clocks of individual CSN nodes are synchronized.
[image: image2.emf]
This can be seen to be same as the 5G system where it is agreed that the 5G internal system clock is available to UPF and UE. 

2.2.2 Signalling of timestamp in 802.1AS CSN
To signal the ingress timestamp at one CSN node to another CSN node, an extension TLV has been defined in 802.1AS [2]. 

[image: image3.emf]
The ingress time that is part of 23.501, Annex H is available in the TLV defined above already (in the form of the rxTime). 

Observation 1: The CSN framework in Clause 16 of IEEE 802.1AS is very similar to the agreed time synchronization framework for TSC in Rel-16, with the ingress and egress nodes being mutually synchronized via non-IEEE methods and the ingress and egress nodes exchanging timestamps via extension fields.

Proposal 1: 3GPP does not need to define an organization specific TLV to convey timestamp information between the UPF and the UE. The available CSN TLV should be referred to by 3GPP for use between the UPF and UE.
2.2.3 Operational Details

Clause 16 of IEEE 802.1AS also defines certain operational details regarding time synchronization with CSN.

Signaling of neighborRateRatio: It has been proposed in S2-1907481 (Ericsson), S2-1907530 (Nokia), S2-1907693 (Samsung) and S2-1907758 (Intel) that neighborRateRatio needs to be signaled from the 5G ingress port to the 5G egress port. This is included in the CSN TLV already.
Calculation of correction and other fields: The processing time fields at the ingress nodes and egress nodes is described in IEEE802.1AS with details of the operation at both ingress and egress nodes. 
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Observation 2: The behaviour specified in Claus 16.5.2.1 and 16.5.2.2 provides good details for handling of CSN TLV fields, and it is unnecessary for 3GPP to redefine functions that are already available in IEEE802.1AS.

Proposal 2: 3GPP specification should refer to the processing of CSN TLV procedures in IEEE802.1AS rather than recreate these procedures.

3. Conclusion
A proposal is made for 3GPP to reuse some of the functions that are available in IEEE802.1AS [2], and it is noted that the functions in IEEE802.1AS CSN framework are very similar (or identical) to the time synchronization framework adopted by 3GPP already.
Observation 1: The CSN framework in Clause 16 of IEEE 802.1AS-Draft8.0-2019 is very similar to the agreed time synchronization framework for TSC in Rel-16, with the ingress and egress nodes being mutually synchronized via non-IEEE methods and the ingress and egress nodes exchanging timestamps via extension fields.

Proposal 1: 3GPP does not need to define an organization specific TLV to convey timestamp information between the UPF and the UE. The available CSN TLV should be referred to by 3GPP for use between the UPF and UE.
Observation 2: The behaviour specified in Claus 16.5.2.1 and 16.5.2.2 provides good details for handling of CSN TLV fields, and it is unnecessary for 3GPP to redefine functions that are already available in IEEE802.1AS.

Proposal 2: 3GPP specification should refer to the processing of CSN TLV procedures in IEEE802.1AS rather than recreate these procedures.
If Proposal 1 and Proposal 2 are agreed in SA2, there will be no need to specify the encoding and handling of organization specific TLV extensions to gPTP in 3GPP specifications, and thus no need for a corresponding new CT1 TS.
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Change proposal to TS 23.501
*** Change 1 ***

Annex H (normative):
Signalling of ingress time for time synchronization

The ingress time is provided from the NW-TT/UPF to the DS-TT/UE as part of a gPTP Sync message using the Suffix field defined in clause 13.4 of IEEE 1588-2008 [107]. The structure of the Suffix field follows the recommendation of clause 14.3 of IEEE 1588-2008 [107], with the specific fields being defined by the CSN TLV in Clause 16.5.2.1.1.1 of IEEE 802.1AS. The procedures for sending and receiving the CSN TLV at the NW-TT and DS-TT are according to Clause 16.5.2 of IEEE 802.1AS.  


*** End of Change 1 ***
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