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1
Introduction
In this paper we discuss some ambiguities in the definitions of synchronousSystemTime, asynchronousSystemTime and cdma-EUTRA-Synchronisation fields and the usage of cdma-EUTRA-Synchronisation field seen in SystemTimeInfoCDMA2000 IE and the need for clarifications of these fields.
2
Description
2.1
Issues with use of SystemTimeInfoCDMA2000 IE
In the SystemTimeInfoCDMA2000 IE the term “synchronized” is used to mean different things in different fields (in the BOOLEAN indicator field, which in itself has the term “Synchronisation” it is used to refer to drift in timing i.e. jitter and in the two SystemTime fields it is used to refer to radio frame boundary alignment) causing ambiguity and confusion. Please see the agreed tdoc [2] that introduced the two different SystemTime choices for more details.

A second issue is that square brackets are still used in the field description text in asynchronousSystemTime field. However, 36.133, Section 7.5.1 confirms that the agreed unit for asynchronousSystemTime as 8 CDMA chips based on 1.2288 Mcps.

A third issue is it is not clear from the current field description for cdma-EUTRA-Synchronisation [1], if this field is used to indicate the choice of SystemTime field in SystemTimeInfoCDMA2000 IE. The cdma-EUTRA-Synchronisation field is an indicator to tell the UE whether there is drift in timing between E-UTRA and CMDA2000 radio frames but nothing about whether the frame boundary is aligned or not between E-UTRA and CDMA2000. The main intent of this field is to help the UE decide how often it has to read the SIB8 to correct for any timing drifts. Please also note that this BOOLEAN field existed before the synchronousSystemTime (39 bits) field was introduced and so was not intended to tell the choice of SystemTime to be used.
2.2
Solution
The confusions surrounding the definition of the different fields due to the “loaded” term “synchronized” can be addressed by making the following changes:

· In synchronousSystemTime and asynchronousSystemTime fields explicitly describe what “synchronized” means.

· In cdma-EUTRA-Synchronisation field remove the reference to “synchronized” and just retain the explicit description of what “synchronized” means.

The following editorial changes are also recommended:

· Remove the square brackets found in asynchronousSystemTime field description and rename CDMA2000 to CDMA to align with 36.133, Section 7.5.1

The field description for cdma-EUTRA-Synchronisation field in SystemTimeInfoCDMA2000 IE can be clarified that the setting of this field is independent of the choice of whether synchronousSystemTime or asynchronousSystemTime in SystemTimeInfoCDMA2000 IE is used. However, as this raises the question of how the cdma-EUTRA-Synchronisation and synchronousSystemTime or asynchronousSystemTime is used for different LTE/CDMA2000 interworking scenarios depending on whether LTE FDD or LTE TDD is deployed and whether the LTE radio frames are time shifted to accommodate for co-existence with other legacy networks, it would be better to clarify in the cdma-EUTRA-Synchronisation field the different possible combinations of setting of this flag and the choice of CDMA2000 system time for both FDD and TDD. We propose that the cdma-EUTRA-Synchronisation field description include some guidance for E-UTRAN by including a table like Table 1 shown below. Note that in the table some cases are marked “Not Allowed” because they are not likely to be real world use cases. Reducing the number of use cases also simplifies implementation and test efforts. However, if there is valid real world use cases the intent is not to preclude them. These can be discussed further in RAN2 and the table updated if needed. 
Table 1: Valid combinations of different fields in SystemTimeInfoCDMA2000 IE
	FDD/TDD
	cdma-EUTRA-Synchronisation
	synchronousSystemTime
	asynchronousSystemTime

	FDD
	FALSE
	Not Allowed
	Allowed

	FDD
	TRUE
	Allowed
	Not Allowed

	TDD
	FALSE
	Not Allowed
	Allowed

	TDD
	TRUE
	Allowed
	Allowed


Typically, when the synchronousSystemTime is used E-UTRAN and CDMA2000 base stations are using the same time source e.g. GPS time and so the time base reference in the eNB and BTS do not have drift in timing. So typically when synchronousSystemTime is used the cdma-EUTRA-Synchronisation field is set to TRUE for FDD deployments. However, for TDD deployments even though there is no drift in timing (cdma-EUTRA-Synchronisation =TRUE) asynchronousSystemTime may be used if the LTE TDD radio frames are time shifted to co-exist without interference with other TDD based networks. Since in this case the LTE TDD radio frames will not be aligned with 10 ms increments of CDMA2000 system time the asynchronousSystemTime have to be used. Also, typically when there is drift in timing between the LTE and CDMA2000 (cdma-EUTRA-Synchronisation =FALSE) the synchronousSystemTime choice is not expected to be used.
A CR addressing all the above described issues can be found in [3].

Propoal: RAN2 is kindly requested to discuss all the issues with SystemTimeInfoCDMA2000 IE described in this paper and agree on the CRs to fix these issues that have been submitted to this meeting. 
3
Conclusion
In this paper we discussed several issues requiring clarifications to SystemTimeInfoCDMA2000 IE and the need for clarification of cdma-EUTRA-Synchronisation field and explained the typical deployment scenarios requiring different setting of the cdma-EUTRA-Synchronisation field and the use of synchronousSystemTime and asynchronousSystemTime. 
Propoal: RAN2 is kindly requested to discuss all the issues with SystemTimeInfoCDMA2000 IE described in this paper and agree on the CRs to fix these issues that have been submitted to this meeting.
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