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1 Introduction

The way of handling the downlink synchronization status evaluation when the Algorithm 3 is configured was discussed in RAN1 #82bis. From the discussions the TSG RAN WG1 had on this topic, the following agreements were made [1]: 
· “Phase 2 - reuse the CPC behaviour as legacy”
On the other hand, the Phase I was let for further investigations since the CPC behaviour used for “mimicking” the decimated transmission introduced by the Algorithm 3 is not described in the specifications for this part of the downlink sync reporting procedure [2]. 
· “DL synchronization is FFS
Phase 1- option 1 is to extend the 40ms period and apply Algorithm 3

        option 2 is to keep the 40ms period and apply Algorithm 3”

This contribution is intended to provide an analysis on how to deal with the first phase of the downlink synchronization status evaluation when the Algorithm 3 is configured.
2 Compatibility of the Downlink Synchronization Status Evaluation Phase I and Algorithm 3
According to the TS 25.214 [2], the downlink synchronization status evaluation is split in two phases. This subsection describes the procedures performed during the phase I, which starts when higher layers initiate the physical dedicated channel establishment, or whenever the UE initiates synchronization procedure A, or synchronization procedure AA.

When a physical dedicated channel establishment is initiated by the UE, the UE shall start a timer T312 and wait for layer 1 to indicate “in-sync”. In relation to this indication, the standard says that during phase I only “in-sync” shall be reported [3].
When the T312 timer starts and depending on which downlink physical channel was configured, the UE estimates either the DPCCH quality or the quality of the TPC fields carried into the F-DPCH “over the previous 40ms period to be better than a threshold Qin”, since the criteria for reporting in-sync “shall be assumed not to be fulfilled before 40ms of quality measurements have been collected” [2].
Finally, once the downlink dedicated channel is considered established by higher layers, the phase I lasts 160 additional milliseconds before entering into the phase II. Figure 1 illustrates the procedures involved in the phase I of the downlink synchronization status evaluation.
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Figure 1: Downlink synchronization status evaluation phase I.

Depending on the decimation factor configured for the Algorithm 3, the quality measurements collected during 40ms will be either one-third or one-fifth of the samples collected by the legacy. Table 1 shows the number of TPC symbols collected during 40ms for the power control legacy algorithms, and for the Algorithm 3 considering both decimation factors.
Table 1: Number of TPC symbols collected during 40ms and beyond for both the legacy power control algorithms and the algorithm 3.
	
	Number of TPC symbols collected during

	
	40ms
	120ms
	200ms

	Power Control Legacy Algorithms
	60
	-
	-

	Algorithm 3
	Decimation Factor equal to 3
	20
	60
	-

	
	Decimation Factor equal to 5
	12
	36
	60


On the possibility of extending the amount of time the UE uses for collecting measurements before it is able to report “in-sync” for the very first time, it can be pointed out that while the T312 timer wouldn’t need to be modified, the solution could only be applicable for UEs that doesn’t start transmitting data at the same time as the phase I initiates. The reason behind restricting the transmission of data immediately as the phase I initiates is connected with the “post-verification period” functionality, since when it is in use the standard allows the UE to start transmitting data “immediately when the physical dedicated channel establishment is initiated by the UE”. 

As a background on the ““post-verification period””, when the UE estimates the measurement’s quality “over the first 40 ms period of the first phase of the downlink synchronization status evaluation to be worse than a threshold Qin, the UE shall shut its transmitter off and consider post-verification failed”.  If the post-verification fails, “the UE shall not transmit on the activated uplink frequency until higher layers consider the downlink physical channel established”.
The consequence of using the “post-verification period” with an extended measurement gathering period (either 120ms or 200ms for decimation factors three or five respectively) has to do with the fact of producing uplink interference that will last (and will be unstoppable) for more than 40ms without knowing beforehand if the criteria for reporting “in-sync” will be fulfilled or not by the end of the extended sample collection period. Therefore, it is recommended not using the “post-verification period” when the Algorithm 3 is configured since it is important do not go beyond the 40ms barrier for considering the post-verification failed in case the criteria for reporting “in-sync” were not fulfilled.
Proposal 1: The amount of time the UE uses for collecting measurements before reporting “in-sync” for the very first time could be extended in order to collect the same number of measurements that are collected in the legacy case.
Proposal 2: The post-verification period shall not be used together with the Algorithm 3.
On the phase II, since the standard procedures already define that the quality of the collected measurements should be assessed only on the TPC symbols that are known to be present, then for the compatibility of the downlink synchronization status evaluation phase II with the Algorithm 3 it should be sufficient to add the following initial statement (highlighted in bold) to the existing legacy text:

a) Out-of-sync Report:

· If the Algorithm 3 is configured and/or UL_DTX_Active is TRUE (see clause 6C) and the UE estimates the quality of the TPC fields of the F-DPCH … over the previous 240 slots in which the TPC symbols are known to be present to be worse than a threshold Qout.
b) In-sync Report:

· If the Algorithm 3 is configured and/or UL_DTX_Active is TRUE (see clause 6C) and the UE estimates the quality of the TPC fields of the F-DPCH … over the previous 240 slots in which the TPC symbols are known to be present to be better than a threshold Qin.
On the text above it is important to mention that the dual conjunction “and/or” is only valid if the Algorithm 3 is agreed to be compatible with CPC, otherwise only “or” should remain.
Proposal 3: Incorporate a conditional statement to the existing “UL_DTX_Active TRUE” cases of the phase II in order to follow the same procedure when the Algorithm 3 is configured.
3 Conclusions 

This contribution describes how the phase I of the downlink synchronization status evaluation can be handled when the Algorithm 3 is configured.

From the analysis performed in this contribution, the following points can be highlighted:
· Depending on the decimation factor configured for the Algorithm 3, the measurements collected during first 40ms of the phase I will be either one-third or one-fifth of the samples collected by the legacy. 
· If the UE starts transmitting data as soon as the phase I initiates and the amount of time the UE uses for collecting measurements gets extended, there is a risk of producing uplink interference that will last (and will be unstoppable) for more than 40ms without knowing beforehand if the criteria for reporting “in-sync” will be fulfilled or not by the end of the extended measurement collection period.
· Therefore, it is recommended not using the “post-verification period” when the Algorithm 3 is configured since it is important do not go beyond the 40ms barrier for considering the post-verification failed in case the criteria for reporting “in-sync” were not fulfilled.
· When the “post-verification period” is not used, the amount of time the UE uses for collecting measurements could be extended by a factor or three or five (i.e., as a function of the decimation factor) in order to collect the same number of measurements that are collected in the legacy case (i.e., 60 samples).
On the compatibility of the Algorithm 3 with the downlink synchronization status evaluation phase I it is proposed:
Proposal 1: The amount of time the UE uses for collecting measurements before reporting “in-sync” for the very first time could be extended in order to collect the same number of measurements that are collected in the legacy case.

Proposal 2: The post-verification period shall not be used together with the Algorithm 3.
While for the phase II, as a matter of clarification it is proposed:

Proposal 3: Incorporate a conditional statement to the existing “UL_DTX_Active TRUE” cases of the phase II in order to follow the same procedure when the Algorithm 3 is configured.
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