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1. Introduction

The study item Enhanced uplink DCH contains also a feature of Fast DCH setup. We give some general comments to this topic. Also we have some comments or questions to the currently described proposal on this area included in the TR.

2. GENERAL comments to Fast DCH SETUP Studies

2.1 The overall delay for DCH setup should be the reference

The discussions held until now on fast DCH setup in WG1 have been concentrated on following steps out of the bigger picture of DCH setup, i.e. 

· The time allowed for the UE to report DL synchronization to higher layers, i.e. T4 in the figures in TR25.986. 

· The time allowed for the uplink synchronization to happen faster than what is the length of the power control preamble. If NodeB informs this to the UE, UE stops sending power control preamble and starts to send the actual data. 

We do think that the studies on improving the DCH setup times is an important area, and we agree that this should be studied. 

However, what we would like to see in the performance section in the TR, is the analysis what is the delay reduction in percentage due to this proposal compared  to the overall DCH setup delay, since the steps discussed currently define only a small percentage of the overall DCH setup delay. Only based on that kind of analysis WG1 (and WG2) is able to conclude whether the proposal is attractive and whether the potential problems related to this proposal are acceptable. 

What we mean is that if the delay reduction due to the new proposal is e.g. below 10 % compared to the overall DCH setup delay, it should be discussed whether the proposal is still justified. Any additions to the specifications should provide clear benefit compared to the current status.

This kind of overall delay analysis have been performed also in case of earlier studied features, thus the procedure should preferably be the same here.  

2.2 All RRC states should be looked at 

It should be noted that URA-PCH or CELL-PCH states should be used if there is no activity in downlink and uplink for the UE, i.e. the duration of inactivity for a UE should not be allowed to be very long in cell-FACH state.  After a certain limited duration of inactivity, the UE should be moved to URA-PCH or CELL-PCH state. This comment is given since all the figures in the current TR 25.896 are drawn in that way that it implicitly looks like that UE is never moved to URA-PCH/CELL-PCH at all between the packet calls, which might create some confusion for the fast DCH setup discussions. 

These kind of assumptions should not be used. Any enhancements on the set-up times for the radio link should not be limited to only CELL-FACH -> CELL –DCH transition , but being more generic. 

It is noted that if UE is kept in CELL-FACH state, and not moved to CELL-PCH / URA-PCH between the packet calls, it will utilise more UE’s battery, since UE has to keep the receiver on all the time in CELL-FACH state. Earlier when the DPCCH gating proposal was discussed, it was shown that receiver side will contribute a big portion to the UE battery consumption. The main state where the UE should be kept in case of no activity, is CELL-PCH or URA-PCH since then there is only a certain DRX cycle when the receiver side has to be on.  

Thus the fast DCH setup discussions should be done in a generic way where the main targets should fulfil the following two things simultaneously:

· Fast DCH setup in all the current RRC state transitions in general

· UE battery life savings, if possible, at the same time.

Figure 1 shows the typical figure of a traffic model where one packet session contains several packet calls. The reading time between the packet calls, when the user is reading the downloaded object, can be several seconds long. 

Figure 1. Packet session containing several packet calls.
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Example: Measurements for handover purposes

Here we give one example, to show that there are several other issues contributing to the overall DCH setup delay than the steps discussed until now. It is noted that this is again only one additional issue contributing to the overall  delay. In the end the performance analysis should contain all the main steps contributing to the overall DCH setup delay, when defining the reference to which we should compare the new proposals.

Handover measurements was selected to be the example in this paper for that reason that it is a good example that can be related to both the definition of overall DCH setup delay, and the issue of what RRC states we are looking at. 

1. Delay

So let’s look at what kind of additional delay the example of  measurements for handover purposes will introduce. Following steps contributing to the overall DCH setup delay can be listed :

a) The time during which UE is performing the handover measurements. UE may have to report its detected intrafrequency cells on RACH before the DCH setup, if requested so by the network. This means the levels of them (CPICH Ec/No), and the timing between them (SFN-SFN type 1) has to be measured.   In CELL-FACH state both of these measurements are readily available since UE is continuously doing both measurements. In URA-PCH / CELL-PCH state, the timing measurement (SFN-SFN type 1) will mean an additional delay, since there this measurement is not readily available, but instead UE will initiate this measurement only after the DCH set-up has been initiated. It is also noted that the number of cells to be measured defines the delay for SFN-SFN type 1 measurement, since the delay is defined by N*measurement time, where N is the number of cells to be measured.

b) The time during which UE is sending the handover measurements using RACH. This will mean an additional delay due to preamble power ramping phase in the RACH procedure and further processing done by the network after that.

c) The possible additional time in DL synchronization by UE, when NodeB is setting up the DCH directly in SHO. It is noted that the current synchronization procedures A and B are defined so that it is possible for the UTRAN to simultaneously perform it for several NodeBs or radio links. In this kind of case, it might be so that the DL synchronization parameter values , N312 and T312, used by the UE are defined to be bigger than in the case when DCH is set up in only one radio link at a time. 

d) The possible additional time in UL synchronization by NodeB, when UTRAN is setting up the DCH directly in SHO. 

Generally it can be said, that how these are used, and which steps are used, are naturally depending on UTRAN specific implementation. Even if not all the steps would not be used by the network side, setting up the soft handover will be faster, if at least b) is used. Thus probably at least b) should be included into the overall DCH setup delay analysis.

2. RRC states

As it was said above, there are some differences what measurements are available in what state. Thus it should be clarified in the analysis of any new proposal, what is the assumption of the usage of RRC states. This helps in drawing the conclusions whether the targets of the fast DCH setup (see section 2.2) are met in general.

3. Comments to the current fast DCH SETUP proposal in section 7.3.2 in TR25.896 

The chapter 2 was the main motivation and the main contents of this paper. However, here are also some small comments to the current proposal, to help the discussion to go forward with that .

3.1 DL synchronisation from the current specifications

We would like to ensure that the current DL synchronization procedure from the specifications is understood correctly. It is explained here shortly. This is since there was still some mistakes in the durations of the current procedure in the TR. The main procedure in DL synchronization is currently following: 

· L1 in UE shall every radio frame check synchronization status of the downlink dedicated channels. Synchronisation status is indicated to higher layers (inside the UE) using the CPHY-Sync-IND and CPHY-Out-of-Synch-IND primitives. The criteria for reporting synchronization status are defined in two different phases. 
· The first phase starts when higher layers initiate physical dedicated channel establishment and lasts until 160 ms after the downlink dedicated channel is considered established by higher layers [1]. During this time out-of-synch shall not be reported and in-synch shall be reported using the CPHY-Sync-IND primitive if the following criterion is fulfilled:
· UE estimates the DPCCH quality over the previous 40 ms period to be better than a threshold Qin. This criterion shall be assumed not to be fulfilled before 40 ms of DPCCH quality measurements have been collected. Qin is defined implicitly by the relevant tests in [2].
· The second phase starts 160 ms after the downlink dedicated channel is considered established by higher layers [1]. During second phase DPCCH quality is estimated over 160 ms period. The uplink transmission is switched off, if the quality is poor. Together with CRC criteria it is decided if  in-synch or out-of –synch is reported to higher layers.
· How the primitives are used by higher layers is described in [3]. It is described shortly below:
· 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 N312 “in-synch” indications.
· On receiving N312 “in-synch” indications, the physical channel is considered established and the timer T312 is stopped and reset. If the timer T312 expires before the physical channel is established, the UE shall consider this as a “physical channel establishment failure”.
· UE timers and constants in connected mode:
· T312  = Integer (0…15)
· N312  = Integer (1,2,4,10, 20, 50, 100, 200, 400, 600, 800, 1000)

· UE shall not transmit on uplink until higher layers consider the downlink physical channel established. 

Main point that should be corrected in the TR 25.896: 

The current text in the TR25.896 contains wrong maximum time for the current DL synchronization, since now it says that currently T4 is at minimum 40 ms and at maximum 160ms. The  maximum value of 160 ms is not correct, it should be  40ms + (N312 - 1)*10ms. This is corrected in the text proposal attached, to show and clarify that already current specification allows very fast DL synchronization.  

3.2 TPC commands sent in downlink

In the proposal explained in section 7.3.2. in TR25.896, it is explained that at t2, the power control of both uplink and downlink starts at the same time. This is quite a big change to current specification where it is defined that uplink transmission starts only after the higher layers has considered the downlink physical channel established. 

We have some questions on this to clarify the problems we think that this proposal may have. 

The first question is, how the UE knows that it can trust that it has received the TPC commands correctly. Probably very high NodeB tx power levels are not desired during the whole downlink and uplink synchronization. If the UE is supposed to know the uplink synchronisation status from downlink TPC pattern, shouldn’t the UE receive the TPC pattern first for some time period in order to confirm its quality, before the power control loop in uplink or uplink data transmission is allowed to start. E.g., what happens if between t1 and t2 in the proposal ,UE thinks that it has received TPC “down” in downlink? In the fast DCH setup proposal explained in section 7.3.2. in TR25.896, it has been explained that the down command from NodeB means that UE should stop transmitting power control preamble. What will happen in this kind of situation ? UE is increasing its transmit power during the whole 160ms before it is able to report out-of-synch or switch off the uplink transmission. This could create quite serious overload situation in uplink. 

The second question is, what if downlink DPCCH is not received at all correctly? This kind of situation could happen e.g. in a situation where L3 signaling has been received incorrectly by the UE. Since in the proposal it has been assumed that UE knows the timing offset and channelisation code for the dedicated channel from L3 signaling and for this reason, the DPCCH reception quality does not need to be checked. If UE is not receiving DPCCH correctly, e.g. by using wrong timing , could similarly mean as pointed in the first question, that UE is increasing its transmit power during the whole 160ms before it is able to report out-of-synch or switch off the uplink  transmission.  

Another general comment to L3 signaling is that currently RRC specification defines that there is  maximum 50 ms time allowed after L1 decoding before UE has to put the command to action. This value should be included into the analysis of overall DCH setup total delays and their potential reduction.
4. ConclusionS

This paper has given some general comments on the fast DCH set-up studies. In chapter 3 we have given also some  comments to the current proposal. The attached text proposal corrects the maximum time for currently specified DL synchronization in the TR .
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--------------------text proposal to TR25.896 , chapter 7.3, overview of fast DCH setup mechanisms starts here -------
7.3
Fast DCH Setup Mechanisms

7.3.1
Background

Possible enhancements include, but are not limited to, the physical layer random access procedures, NBAP/RRC signaling, and uplink/downlink synchronization procedures. Any enhancement, or combination of enhancements, to the procedures for fast DCH establishments should fulfill the following requirements:

· Allow for significant reduction in switching delays.

· Fit into the connection state model and, to the extent possible, reuse existing procedures and techniques.

· Allow for unaffected operation of existing UEs and Node Bs

7.3.2
Reducing Uplink/Downlink Synchronization Time

Establishing a DCH requires the UE and Node B to synchronize the physical up- and downlink channels as briefly described in Section 6.1.1. Techniques to reduce the downlink and/or uplink synchronization time should be studied as a part of the overall goal of reducing the delays associated with DCH establishment. 

The overall delay from t1 to t7 in Figure 6.1.2 depends both on the implementation, the performance requirements on the UE, and the procedures in the 3GPP specifications. T1 and T2 mainly depend on network implementation. T3 depends on the TTI used for FACH, which could be shortened at the cost of a reduced interleaving gain, and the UE processing delays. In this section, a technique for reducing T4, accounting for  40+(N312-1)*10 ms delay, where N312 =(1,2,4,10, 20, 50, 100, 200, 400, 600, 800, 1000) and T5, accounting for 10-70 ms delay, by using an improved synchronization scheme is proposed.

--------------------text proposal to TR25.896 , chapter 7.3, overview of fast DCH setup mechanisms ends here -------
