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Abstract: This document proposes changes to TS 22.104 regarding requirements on clock synchronisation that were introduced during SA1#83.
Discussion

At the last SA1 meeting in West Palm Beach (SA1#83), new requirements on clock synchronisation were agreed to be included in TS 22.104 and can be found in clause 6.2.1. After internal review with synchronisation experts active in different 3GPP groups, one particular requirement was found to be confusing and open to multiple interpretations, namely:

“The 5G system shall be able to synchronise the time clock of the UEs that are distributed across different geographically deployed 5G networks”.
If the requirement can be interpreted as being satisfied by implementations wherein each of the different geographically deployed 5G networks are synchronized to the same clock source (e.g. each 5G network uses PTP to synchronize to the same Grand Master clock) then it can be seen to be sufficiently clear but outside the scope of 3GPP:

· Methods for synchronisation between 5G networks are outside the scope of 3GPP and fall under the purview of the ITU-T in general while noting that it can be realized through deployment related decisions (i.e. this is not a 3GPP standardization issue).

· Synchronisation between different networks (be it 3GPP networks or not) is typically achieved by synchronising towards a common reference time source such as GNSS (which is a deployment matter).

Otherwise, the requirement as written is unclear and triggers the following questions:

· Is any given 5G network intended to operate as the network providing the master clock?

· Is this requirement applicable for roaming between 5G networks?

· Is the synchronisation between 5G networks then realised through a roaming interface?

· Does it apply to 5G networks deployed at any arbitrary distance from each other?

· What level of accuracy is required?

Assuming the first interpretation of the requirement is intended, the following requirement is sufficient to enable the intended result: “The 5G system shall support a mechanism to synchronise the time clock of UEs with external clocks through the 5G system.”. It is then a matter of using a common external clock source (or time source) for the collaborating 5G networks.
Furthermore, with the requirement “The 5G system shall support a mechanism to synchronise the time clock of UEs with external clocks through the 5G system”, there is a potential for confusion in downstream groups as to which UE clock this refers to. UEs have an internal radio time clock that allows them to synchronise to the NodeB to be able to decode the radio frames. It is clearly not this UE clock that is intended to be synchronised with an external clock, but confusion may arise. Hence, a more explicit term needs to be used.
Conclusion and proposal

The requirement about synchronisation across different geographically deployed networks not only creates confusion, it is in fact unnecessary as it pertains to deployment aspects that can and should be solved by means that are outside the purview of 3GPP. It is therefore proposed to remove that requirement from TS 22.104.
Furthermore, to avoid any confusion regarding which UE clock is to be synchronised with external clocks, it is proposed to refer to “the service (or application) layer time clock in the UE”. This change will be taken care of by the pCR in S1-183358.

START OF PROPOSED CHANGES


6.2.1.1
Clock synchronisation service level requirements 
The 5G system shall support a mechanism to process and transmit IEEE1588 / Precision Time Protocol messages to support 3rd-party applications which use this protocol.

The 5G system shall support a mechanism to synchronise the time clock of UEs with external clocks through the 5G system.


END OF PROPOSED CHANGES


