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1. Introduction 
In CT3#74bis meeting, the postponed CT4 LS (C3-131622/C4-131815) raised the question that what format should be used for the user location timestamp, this paper discusses the possible solutions.
2. Discussion
1) Problems
In CT3 specification 3GPP TS 29.212, the user location timestamp is defined as User-Location-Info-Time AVP, and the time format is the Time AVP, which is a 32-bit timestamp (refer to RFC 3588):

The Time format is derived from the OctetString AVP Base Format. The string MUST contain four octets, in the same format as the first four bytes are in the NTP timestamp format.  The NTP Timestamp format is defined in chapter 3 of [SNTP].
However, in CT4 specification 3GPP TS 29.274, the user location timestamp is defined as ULI AVP,which is 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [53].
8.101
ULI Timestamp
The ULI Timestamp IE is coded as shown in Figure 8.101-1. It indicates the UTC time when the user location information was acquired. Octets 5 to 12 are encoded in a 64-bit timestamp format as defined in section 6 of IETF RFC 5905 [53].

NOTE: 
The encoding is defined as the time in seconds relative to 00:00:00 on 1 January 1900 where binary encoding of the integer part is in the 32 most significant bits and binary encoding of the fraction part in the 32 least significant bits. The fraction part is expressed with a granularity of 1 /2**32 second.
	
	
	Bits
	

	
	Octets
	8
	7
	6
	5
	4
	3
	2
	1
	

	
	1
	Type = 170 (decimal)
	

	
	2 to 3
	Length = n
	

	
	4
	Spare
	Instance
	

	
	5-12
	ULI Timestamp value
	

	
	13 to (n+4)
	These octet(s) is/are present only if explicitly specified
	


Figure 8.101-1: ULI Timestamp
This inconsistent time format between CT3 and CT4 requires the PGW to convert one time format to another, which increases the load and complexity of the PGW. 
2) Possible solutions
There are two possible solutions:

A. Option 1: 
Keeping the existing inconsistent time format in CT3 and CT4 unchanged, therefore, the converting of time format between Diameter interface and GTP interface is left to the PCEF implementation.
a)  Pros

No change to the current specifications.
b)  Cons

The PGW needs to convert one time format to another by either composing or extracting the 32 most significant bits of ULI AVP as defined in 3GPP TS 29.274, which increases the load and complexity of the PGW.
B. Option 2: 
Option 2: As requested in the CT4 LS, Update the type of User-Location-Info-Time AVP to an Unsigned64 type, which aligns with the time definition in 3GPP TS 29.274. Corresponding 29.212 CRs would be prepared thereby.
a) Pros

The PGW forwards the time information received from SGW to the PCRF transparently, and does not need to convert one time format to another, this can decreases the load and complexity of the PGW.

b) Cons

The User-Location-Info-Time AVP in Diameter domain is changed to Unsigned64 type. 
NOTE:
Defining Unsigned64 type for the NTP time does not violate the Diameter protocol.
3. Conclusion
To simplify the work of PGW, it’s suggested to take Option 2 as the way forward.
