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Introduction

At RAN1#39 in Shin Yokohama, [1] discussed the need for the 40ms DL DPCCH quality confirmation period in 25.214, for DPCCH/DPDCH synchronisation. The decision was to write an LS to inform RAN2/3/4 about the discussion in [2]. At RAN2 #45bis in Sofia Antipolis, [3] was discussed resulting in a response LS [4] to RAN1.

In this contribution, we discuss how to modify the application of the 40ms DL DPCCH quality confirmation period in 25.214, in order to allow for faster L1 DCH synchronization. For adjustments needed in RAN2 specification, we have submitted a companion paper to RAN2 [5]. 

Currently specified DCH synchronization procedure

With the currently specified synchronization procedure, timer T312 and counter N312 are started at the beginning of phase 1, which lasts until the PhCH is considered established. The PhCH is considered established (and the transmission of the UL DPCCH is started) when N312 “in-sync” are indicated by the L1 before T312 expiry. “In-sync” is indicated every time the UE has observed a downlink signal quality above a threshold over an observation interval of 40ms. 

As a consequence, the transmission of the UL DPCCH can start at the earliest after 40ms (assuming N312=1). 

During the remaining part of phase 1, only “in-sync” is indicated. After the end of phase 1 (i.e. 160ms after PhCH establishment), the second phase starts, where both “in-sync” and “out-of-sync” are indicated according to the reporting criteria for the sync primitives as specified in TS 25.214.

An illustration of this procedure for the case of a good downlink signal is given in Figure 1.
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Figure 1: Current synchronization procedure – good DL signal at PhCH establishment

Let’s consider also the case when the downlink signal quality is bad from the beginning of phase 1. As shown in Figure 2, PhCH failure is declared after T312 expires, without starting the UL transmission at all.
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Figure 2: Current synchronization procedure – bad DL signal at PhCH establishment

Proposed faster DCH synchronization procedure

As discussed in the previous section, the UL is only started when the DL has been confirmed to be good over a period of at least 40ms. With correct DL power setting, it can be assumed that this should almost always be the case. This means that in the vast majority of the cases, the PhCH establishment is unnecessarily delayed by at least 40ms. 

It has therefore been suggested in [1] that instead it can be assumed that the downlink signal is sufficiently good and the PhCH can be considered established with the beginning of phase 1 and the UL transmission is started immediately, as shown in Figure 3. Note that in this case, timer T312 is started when phase 1 is started and wait for layer 1 to indicate N312 "in sync" indications. On receiving N312 "in sync" indications, the timer T312 is stopped and reset. This will make it possible to continue the phase 1 when the DL channel is bad at the beginning and is improved later on, which will be described in Figure 4.

Phase 2 (with “in-sync” and “out-of-sync” reporting) starts 160ms after PhCH establishment (same as currently specified).
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Figure 3: Proposed synchronization procedure – good DL signal at PhCH establishment

In order to cover also the less likely case of insufficient downlink signal quality, a post-verification period of 40ms is introduced, during which the downlink signal quality is confirmed. 

In case the downlink signal quality is insufficient, the UL transmission is terminated. The DCH sync procedure continues as currently (note that 40ms DL DPCCH quality measurement has been collected, no extra delay is added compared to current situation). If N312 in-syncs are reported before T312 expires, UL transmission re-started and the second phase starts 160ms later. This is illustrated in Figure 4 below. 
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Figure 4: Proposed synchronization procedure – bad DL signal at PhCH establishment

Conclusion 

Based on the discussions and LS from RAN2 in [4], we propose the following:

· The usage of a 40 ms DL DPCCH quality check prior to start of the UL DPCH transmission is under control of the UTRAN [5] from Rel6 onwards. This can be indicated by informing the UE about the usage of a post-verification period.

· In case of using the 40ms DL DPCCH quality check (i.e. the usage of the post-verification period is not indicated), the current specified procedure is applied as illustrated in Figure 1 and Figure 2.

· In case of not using the 40ms DL DPCCH quality check (i.e. the usage of the post-verification period is indicated), DL physical channel established is indicated by higher layer and UL transmission is started at the start of the first phase and a post verification of DL DPCCH quality is introduced, as illustrated in Figure 3. In case of post-verification failure, as illustrated in Figure 4, post-verification-failure is reported to higher layers, the UE stops UL transmission, the DCH sync procedure continues as currently (see [5]).
The proposed modification needs to be aligned with adjustments in RAN2 specifications, where a separate contribution is submitted [5]. The threshold Qpost for post-verification of DL DPCCH quality should subsequently be introduced in the RAN4 specifications.

A corresponding change request for TS 25.214 (Rel6) is attached.
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