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Abstract of the contribution: Add a procedure to negotiate the GM parameters among the DS-TTs acting as GM.

[bookmark: _Hlk514274591]1		Discussion
1) When multiple DS-TTs act as a grandmaster, the DS-TTs would need to use common grandmaster properties, e.g. the same grandmaster identity and clock quality should be used in the Announce messages among all DS-TT Master ports. So there is a need to negotiate the clock quality (inc. accuracy) and identity among the DS-TTs. It is proposed that the NEF (or TSN AF) reads the initial values of clock quality and identity from each DS-TT, and then re-configures the values to the DS-TTs if necessary. Re-configuration may be also necessary if a DS-TT port is added later to the 5GS and the DS-TT does not support the current values that are configured in the existing DS-TT ports.  
2) The grandmaster related parameters are clarified and aligned with Solution 7.
[bookmark: _GoBack]3) The subscription for the BMCA result report is clarified. 
2		Proposal
The following change is proposed for TR 23.700-20.

[bookmark: _Hlk520730635]*** Start Change ***
[bookmark: _Toc50536620][bookmark: _Toc50575373]
[bookmark: _Toc43906695][bookmark: _Toc43906810][bookmark: _Toc44311936][bookmark: _Toc50536579][bookmark: _Toc50575332]6.9	Solution #9: (g)PTP GM support by DS-TT
[bookmark: _Toc43906696][bookmark: _Toc43906811][bookmark: _Toc44311937][bookmark: _Toc50536580][bookmark: _Toc50575333]6.9.1	Introduction


Figure 6.9.1-1: DS-TT distributes 5GS time to devices attached to DS-TT using (g)PTP
This solution addresses KI#3B. As illustrated in Figure 6.9.1-1, key idea of this solution is that DS-TT acts as a (g)PTP grand master (GM) for devices attached to DS-TT. The time information used in (g)PTP is based on the time information received from the gNB as defined in TS 38.331 [11].
External network sees a single GM, even though inside the 5GS the GM is distributed to multiple DS-TTs. This means the GMs in the DS-TTs use the same (g)PTP clock identity, etc relevant GM attributes.
[bookmark: _Toc43906697][bookmark: _Toc43906812][bookmark: _Toc44311938][bookmark: _Toc50536581][bookmark: _Toc50575334]6.9.2	Functional Description
The solution is based on the following principles
- 	The procedure to expose the 5GS capabilities for time synchronization service to the AF, and the procedure for the AF to activate, deactivate, and modify the time synchronization service in 5GS are described in Solution #7.
-	DS-TT indicates to the network NEF (or TSN AF) inside a Port Management Information Container (PMIC) whether DS-TT is capable of acting as (g)PTP GM and which version(s) it supports:
-	IEEE 802.1AS [6] (i.e. gPTP), and/or
-	PTP over UDP/IPv4 as per IEEE 1588-2008 [13] Annex D, and/or
-	PTP over UDP over IPv6 as per IEEE 1588-2008 [13] Annex E.
-	DS-TT indicates to NEF (or TSN AF) inside a PMIC whether it is capable of acting as (g)PTP GM, and the (g)PTP grandmaster identity and clock quality values it can support.
[bookmark: _Hlk39835723]-	If DS-TT has indicated that it is capable of acting as (g)PTP GM, then the network NEF (or TSN AF) may request the DS-TT to generate (g)PTP Sync, Follow_Up and Announce messages to devices attached to the UE by providing (g)PTP parameters (incl. (g)PTP version, domain number(s), sending rateinitial Sync interval, initial Announce interval, grandmaster identity and clock quality, etc.) and an instruction to start sending (g)PTP messages inside PMIC to the DS-TT.
-	The NEF (or TSN AF) may re-configure the above values to DS-TT(s) via PMIC during an ongoing PDU Session.
NOTE:	DS-TT can be configured to support different (g)PTP profiles, e.g. SMPTE ST 2059-2 [9] or IEC/IEEE 61850-9-3 [10] by providing the (g)PTP parameters defined for those profiles to DS-TT.
[bookmark: _Toc43906698][bookmark: _Toc43906813][bookmark: _Toc44311939][bookmark: _Toc50536582][bookmark: _Toc50575335]6.9.3	Procedures
For IEEE TSN integration, i.e. if TSN AF is deployed, TSN AF controls the gPTP functionality in DS-TT using existing Port Management Information Container (PMIC) signaling between DS-TT and TSN AF. 
Otherwise (i.e. for IP or Ethernet PDU Sessions not part of an IEEE TSN network), the NEF terminates the PMIC signaling instead of TSN AF. To achieve this, NEF generates PMIC signaling to control the (g)PTP client in DS-TT based on time synchronization API requests from an AF and sends PMIC to DS-TT using existing Rel-16 PCF functionality. Similarly, NEF receives PMIC from PCF using Rel-16 functionality.
It is assumed that a single NEF is handling all time synchronization API requests for a given UE.
Existing Port Management Information Container (PMIC) signalling is reused between DS-TT and the network.
The following figure illustrates an overview of the procedure to activate (g)PTP grandmaster functionality in DS-TT.



Figure 6.9.3-1: Procedure for synchronizing (g)PTP clients attached to DS-TT with the 5G clock
[bookmark: _Toc43906699][bookmark: _Toc43906814][bookmark: _Toc44311940][bookmark: _Toc50536583][bookmark: _Toc50575336]1.	The AF activates the time synchronization service as described in Solution #7. Upon PDU Session establishment, the DS-TT indicates to the NEF (or TSN AF) inside a Port Management Information Container (PMIC) whether DS-TT is capable of acting as (g)PTP GM and which version(s) it supports. NEF receives PMIC from PCF using Rel-16 functionality.

The NEF generates PMIC signaling to control the (g)PTP client in DS-TT based on time synchronization API requests from an AF and sends PMIC to DS-TT using existing Rel-16 PCF functionality. The NEF includes the GM attributes (e.g. grandmaster identity, grandmaster clock quality) as described in IEEE 802.1AS [6] or IEEE 1588-2008 [13] to the PMIC. 

The NEF informs the NW-TT in BMIC that the grandmaster is active in DS-TT(s). If the DS-TT(s) are capable of acting as a grandmaster, Tthe NEF informs the NW-TT in BMIC with the GM attributes (default dataset) that are sent by the DS-TT(s) in the time-synchronization event Announce messages if when the grandmaster in DS-TT(s) is active. The NEF informs the NW-TT in BMIC also if the grandmaster is deactivated in DS-TT(s). The NEF subscribes for the BMCA result reports from the NW-TT using BMIC. The NEF may request in the subscription that the NW-TT reports the event of a better Announce is received (in this case the TSN AF may disable the GM in DS-TT(s)) or Sync or Announce receipt timeout is detected in NW-TT (in this case the TSN AF may activate the GM in DS-TT(s)).  

If the TSN AF decides to activate or deactivate the GM in DS-TT(s), it informs this to the NW-TT via BMIC.
2.	DS-TT/UE receives the time information from the gNB as defined in TS 38.331 [11].
3.	 DS-TT generates the (g)PTP events based on the time information received from the gNB, and based on the GM attributes received in the PMIC. 

BMCA procedure to activate or de-activate the GM in DS-TT(s):
While the GM is active in the DS-TT, the DS-TT generates the Announce messages as described in IEEE 802.1AS [6] or IEEE 1588-2008 [13]. Upon reception of Announce message from a device behind the DS-TT, the DS-TT forwards the Announce message to the NW-TT for the execution of the BMCA. If the NW-TT determines that due to the result of the BMCA the (g)PTP grandmaster must be deactivated in DS-TT(s), the NW-TT reports the BMCA result to NEF using BMIC signalling. The NEF generates PMIC signalling to control the (g)PTP client in DS-TT(s) and disables the GM in DS-TT(s). The 5GS starts to distribute the GM from the device outside 5GS as described in Solution #1.	
	The details of the BMCA procedure while the GM in DS-TT(s) is not active is described in Solution #1. If the NW-TT determines that due to the result of the BMCA the (g)PTP grandmaster must be re-activated in DS-TT(s), the NW-TT reports the BMCA result to NEF using BMIC signalling. The NEF generates PMIC signaling to control the (g)PTP client in DS-TT(s) and enables the GM in DS-TT(s).  
6.9.4	Impacts on services, entities and interfaces
DS-TT:
-	Optionally send (g)PTP capabilities; receive (g)PTP parameters.
-	Optionally generate (g)PTP messages based on network request.
-	Generates and sends the Announce message according to the information received from TSN AF/NEF.
TSN AF/NEF:
-	Support Rel-16 PMIC signaling via PCF.
-	Support for the BMCA result report as requested by NEF 
-	Provide (g)PTP parameters incl. (g)PTP version, domain number(s), sending rate, initial Announce interval, etc to DS-TT
NW-TT:
-	Support for the BMCA result report subscription from the NEF

*** End Changes ***
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