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1 Introduction

In an incoming LS from SA3 [1], SA3 “respectfully asks RAN2 to provide such a parameter in their design work for the D2D work item and inform SA3 of the details of this parameter (e.g. size and frequency of change)”. The parameter requested by SA3 in the LS, together with ProSeApp Code and Discovery Key, are used to calculate MIC (Message Integrity Code), which is used for integrity protection of Discovery message.
In this contribution we compare different alternatives and propose a solution.
2 Discussion

The counter, which SA3 is asking RAN2 to consider, would need the following properties.

The counter value is current UTC time based and is known to both announcing and monitoring such that each UE has the same value of counter.  Also the counter value must be different for each discovery period and should wrap around over a long period of time, say one year.

A straightforward solution is that UE gets UTC time and calculates a counter by itself with a pre-defined algorithm, e.g. by truncating the UTC time stamp. 
Proposal 1 The UE gets UTC time and calculates a counter value by itself with a pre-defined algorithm.
Two issues need to be considered:

1)
How does the UE acquire UTC time?

2)
How does the UE calculate the counter value from UTC time?

Regarding how the UE acquires UTC time, there are several mechanisms available: GNSS [6], NITZ [3] [5], SIB16 [4], ProSe Function, etc. Section 5 contains an appendix which describes how the UE can get the UTC time from the ProSe Function.
All these mechanisms can provide UTC time to the UE and the UE can choose any of the mechanisms it supports to get UTC time.
All these mechanisms have been well-defined, by 3GPP or other standardization organizations. There is nothing RAN2 needs to do to define how the UE gets UTC time.

Observation 1 Several mechanisms are available for the UE to obtain UTC time.
Observation 2 There is nothing RAN2 needs to do to define how UE gets UTC time.
Proposal 2 It is not needed to mandate the UE to use a specific way to acquire UTC time, i.e. UE can choose any mechanism it already supports.
Some of these mechanisms are optional to a ProSe enabled UE, such as SIB16 and NITZ; some are out of 3GPP scope, such as GNSS. The only mechanism which is already mandatory for a ProSe enabled UE is ProSe Function. To specify any particular mechanism other than ProSe function for UE to obtain UTC time will create unnecessary dependency between ProSe Discovery and such a feature/function. If one particular mechanism must be specified explicitly for UE to obtain UTC time, ProSe function is the best choice.

Observation 3 To specify a particular mechanism other than ProSe function for UE to obtain UTC time will create unnecessary dependency between ProSe Discovery and such a feature/function.
Proposal 3 ProSe function is the best choice, if a certain mechanism must be specified explicitly for UE to obtain UTC time.
Once UTC time is acquired, the UE can calculate the counter value by itself with a pre-defined algorithm, e.g. to truncate UTC time stamp. The granularity of the counter, i.e. how the UTC needs to be truncated, at second or minute level, will depend on the definition of “discovery period” mentioned in the LS. Once the initial value is calculated, the counter will increase its value every, say N seconds, according to the UE internal clock (the value of N will be decided by the definition of “discovery period” as well). When the UE gets a new UTC time, a new value will be calculated and overwrite the counter stored in UE.
In other words, the definition of “discovery period” will impact the counter calculation directly. Unfortunately, “discovery period” is not a well-established term in RAN2. There may be several interpretations: either some sub frames, which are used to transmit/re-transmit a certain discovery message, which is a concept from RAN1, or a short period when a ProSeApp Code is valid, which is a concept from SA3 point of view. 
Considering that the calculation of the counter value from UTC time does not need any particular RAN2 expertise and “discovery period” is not well understood by RAN2, the simplest way forward would be for SA3 to consider how to calculate the counter from UTC time.

Proposal 4 SA3, instead of RAN2, should consider how to calculate the counter value from UTC time.
If this is acceptable to RAN2, a Reply LS should also be sent to SA3. A draft is provided in [7].
3 Conclusion

In section 2 we made the following observations: 
Observation 1
Several mechanisms are available for the UE to obtain UTC time.
Observation 2
There is nothing RAN2 needs to do to define how UE gets UTC time.
Observation 3
To specify a particular mechanism other than ProSe function for UE to obtain UTC time will create unnecessary dependency between ProSe Discovery and such a feature/function.


Based on the discussions in section 2 we propose the following: 
Proposal 1
The UE gets UTC time and calculates a counter value by itself with a pre-defined algorithm.
Proposal 2
It is not needed to mandate the UE to use a specific way to acquire UTC time, i.e. UE can choose any mechanism it already supports.
Proposal 3
ProSe function is the best choice, if a certain mechanism must be specified explicitly for UE to obtain UTC time.
Proposal 4
SA3, instead of RAN2, should consider how to calculate the counter value from UTC time.
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5 Appendix – How to obtain UTC time from ProSe Function

At SA3#74 bis, a CR [2] was agreed, where how to define and use a current UTC-based time parameter was defined, as described in the figure below, which is from the agreed CR [2].
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Figure: 6.Z3.3.1-1: Integrity protection of the transmitted code

As shown in Figure: 6.Z3.3.1-1, at step 4, “the ProSe Function provides the UE with a CURRENT_TIME parameter, which contains the current UTC-based time at the ProSe Function…” At step 9, “The ProSe Function returns the ProSe App Code(s) along with the CURRENT_TIME...”. 
In other words, before Announcing UE and Monitoring UE start Discovery Announcing and Monitoring, they have already received the UTC time from ProSe Function.
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