[bookmark: _Hlk485401214]3GPP TSG-RAN WG2 #106	Tdoc R2-1906836
Reno, Nevada, USA, 13 May–17 May, 2019	 

Agenda Item:	11.7.2.1
Source:	Ericsson
[bookmark: _GoBack]Title:	Support of solution 28A in SA2
Document:	Other, for Information

Introduction
In the last SA2 meeting, there have been major breakthroughs in time synchronization discussion in which the merged solution [1] is adopted as the working assumption [2]. 
[bookmark: _Toc524946176]In this paper, we summarize the merged solution with a focus of the impacts on RAN2 solution.  
Discussion
Overview of the merged solution 28A
The 5G System is integrated with the external network as a TSN bridge. For supporting TSN time synchronization, this "logical" TSN bridge shall be modelled as an IEEE 802.1AS compliant entity according to TS 22.104. The entire 5G system can be considered as an 802.1AS "time-aware system". Only the network elements at the edges of the 5G system (i.e. translator/adaptor) need to support the IEEE 802.1AS operations. 
[image: ]
Figure 1 5G system is modelled as IEEE 802.1AS compliant time aware system for supporting TSN time synchronization
In this solution, the entire 5G system is kept untouched. 
The translator/adaptor function located at the edge of 5G system, can take care all 802.1AS related functions. Given the specific operation described by the IEEE802.1AS, the actual timing operation consist in the processing of the correction field in the sync message (as well as of the proper handling of the peer-to-peer delay operations). UE, gNB, UPF, translators at UE and UPF side are synchronized with 5G GM, the 5G internal system clock will keep these network elements synchronized so that the timestamping of the gPTP event messages is done correctly. 
The 5G internal system clock (black clock) is made available to all nodes in the 5G system. The UPF / UPF side translator can get 5G internal clock from gNB via the underlying PTP compatible transport network. The 5G internal system clock can be made available to UE / UE side translator with signaling of time information related to absolute timing of radio frames. This can be done by using SIB broadcast and/or RRC unicast based methods, which is under RAN2 responsibility. 
[bookmark: _Toc7455980][bookmark: _Toc7456040][bookmark: _Toc7456174][bookmark: _Toc7699062]To support the working assumption of solution 28A in SA2, RAN2 only needs to specify 5G system clock provision from gNB to UE. 

Distribution of TSN clock and time-stamping
For the downlink, gPTP frames from TSN working domain(s) arrive at the UPF/translator, the UPF / translator makes an ingress timestamping (TSi) for each gPTP message. The TSi can be carried either in the suffix or “correctionField” of the gPTP message together with the original TSN timing information. 
UPF then forwards the modified gPTP message to the UE via user plane (i.e. using the PDU session applicable for sending gPTP messages). 
A UE receives the original TSN clock timing information and the TSi and forwards them to the UE side translator. The UE translator then makes egress timestamping (TSe) for the gPTP messages for external TSN working domains. The difference between TSi and TSe is considered as the residence time spent within the 5G system for this gPTP message. The UE/translator modifies the gPTP messages towards an end station with the original TSN timing information and calculated residence time in the “correctionField” at gPTP header.
[image: ]
Figure 2 Distribution of TSN clock and time-stamping within 5G system
In the case multiple TSN working domains, the frames carry the gPTP multicast Ethernet destination MAC address and a specific PTP “domainNumber” that indicate the time domain they are referring to. The process described above is thus repeated for each TSN working domain between a UE and the UPF it is connected to. 
Conclusion
The following observations have been made:
Observation 1	To support the working assumption of solution 28A in SA2, RAN2 only needs to specify 5G system clock provision from gNB to UE.
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