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RAN WGL1 thanks RAN WG2 for their liaison R1-00-1413 (R2-00-2464) on power control preamble (PCP) length.
RAN WG1 also thanks RAN WG4 for their involvement and feedback in the discussion.

Initially, RAN WG1 would like to explain the background for the proposd to increase the PCP length. It was pointed
out in RAN WGL1 that the data transmitted on the uplink before uplink synchronisation had been acquired would be lost.
It was assumed that when setting up dedicated channels, the RRC Connection Setup Complete message would be
transmitted at the very beginning on the uplink DPCH, and then this message would be lost. Since RLC AM modeis
assumed to be used, this would lead retransmissions before that message was correctly received by UTRAN. Hence,
RAN WGL1 feared that not limiting how early the UE can transmit data on the uplink DPCH could |ead to unnecessary
delay, and waste of uplink resources. Some UE implementations would result in the first RRC message transmitted
aways being lost, an effect which RAN WG1 considered “ugly”. As asolution to thisidentified problem, it was
proposed to extend the PCP length, in order to ensure that at the end of the PCP (during which no DPDCH transmission
isdone) the uplink receiver was ready to receive the RLC AM data. Probably RAN WG2 should have the expertise to
determineif the identified problem is“worth” solving.

When it comes to delivery of unacknowledged data, like speech frames, it may be of less importance that some initial
dataframes are lost while it isimportant to deliver data as soon as possible. For this case the use of a PCP must not
necessarily lead to increased time before this datais delivered to the RNC. If no PCPis used, Node B can start to
deliver datato the RNC at the very instant when uplink synchronisaion is achieved (if we ignore the CEN/TTI
restriction for the moment). When PCP is used, the start of delivery isat the time max(uplink synchronisation achieved,
end of PCP). Hence, only if the PCP length is set higher than the time needed for uplink synchronisation there would be
additional delay. If it is essential that datais delivered as soon as possible, the PCP length could be set very short (even
zero). However, the price one then has to pay is that acknowledged datawill have to be retransmitted. The goal is of
course to configure the PCP length as close to the actual synchronisation time as possible, so that there is no additional
delay of unacknowledged data and at the same time acknowledged datais received correctly as soon as possible.

The extension of the PCP length parameter is proposed to provide some flexibility to adapt to the Node B searcher
performance. The current assumption in RAN WG isthat the detection of the uplink DPCCH may take longer than one
radio frame, which is the current maximum preamble length defined in TS 25.331. Thereis no clear view currently on
what synchronisation delaysto consider. Thereby, RAN WG1 would like to kindly request some input from RAN WG4
to know what uplink synchronisation delay to consider, since that information is crucial to determine the exact value
range for the PCP length parameter. AsRAN WG2 mentioned initsLS, thisis particularly critical in the case of hard
handover. In the meantime, RAN WGL1 suggests that the PCP Iength should be increased to 0 ... 7 radio frames (3 bits),
asthis should be enough to take into account the worst cases of synchronisation delays. It should be noted however, that
for some services it may be good to have a PCP length that is longer than the synchronisation time, in order to give the
inner-loop power control time to converge to the optimum before transmitting the DPDCH data. One exampleisif the
data packets contain very large amounts of bits, since that will require high power and alarge part of uplink capacity,
and henceit isimportant to start transmission at aslow power as possible.

On the topic of power control preambles, RAN WG1 would like to ask RAN WG2 to change the current IE namein TS
25.331, “PC Preamble” to the more descriptive “Power control preamble length” or similar. Further, in TS 25.331 the
unit of the value rangeis not given. Asindicated by RAN WGL, the values should preferably be expressed as multiples
of radio frames (although the current value 15 in the specifications means 15 slots, i.e. one radio frame).



RAN WG1 would also like to answer the questionsin RAN WG2' sliaison (original questionsin italics).

1) How exactly isthe overall DPCH setup delay impacted by the PCP length and the various cases of TTI settings of
DCHs?

From the discussion in the introduction, it is clear that the definition of “DPCH setup delay” impacts the answer. If the
setup delay isthe time until the first message transmitted in RLC AM mode is correctly received, then the use of PCP
should provide means of significantly lowering the setup delay. If the setup delay is the time until datais forwarded
from Node B to the RNC, then the use of PCP would not lower the setup delay, but on the other hand not necessarily
increase it either if the PCP length is configured correctly.

When PCP is used, transmission of TrCH; data will take place in the first radio frame after the PCP end with CFN mod
TTI;/10 = 0, where TTI; isthe TTI for TrCH,;. If the PCP length is configured correctly, the same radio frameisthe first
radio frame where transmission can be reliably done when no PCP is used.

2) The question wasraised if theinitial 40 ms period required for downlink DPCCH quality estimation in the UE (as
described in R1-001274 CR 130r1 to 25.214 on radio link synchronisation) has impact on the uplink DPCH
synchronisation.

For initial radio link setup, uplink transmission will not take place before downlink synchronisation has been acquired.
This means that the time needed in the UE to find the downlink signal will impact the total DPCH setup delay.

3) The question was raised why the range of PCP |ength needs to be changed by this quite large amount, i.e. from 15 to
up to 120 slots.

Therequired time to find uplink synchronisation will be very dependant on receiver implementation, cell radius,
existence of propagation delay measurements on PRACH. Further, the synchronisation time is dependant on the channel
conditions, signal-to-interference ratio, and the required detection probability and fal se-detection probability. It is
believed that these issues had not been considered when selecting a maximum PCP length of 15 slots. It should be noted
that typical values used in deployed systems for the parameter are expected to be lower than 120 slots (8 radio frames).

4) The PCP length isindicated in the RRC CONNECTION SETUP message to the UE and it can be indicated
optionally in dedicated messages after connection setup. According to which criteria should the PCP length be set by
RRC? Shall it be dependent only on searcher implementation in the Node B? Should the setting be made depending on
service (e.g. short PCP length for conversational/speech, large for background packet data)?

The PCP length shall be configured to take searcher implementation, cell radius, existence of propagation delay
measurements on PRACH, typical channel conditions and signal-to-interference values in the cell, and wanted detection
and fal se-detection probabilities into account. Hence, it seems reasonable to assume that the PCP length should be
configured according to cell characteristics. However, different services could use different SIR targets, which would
impact the initial power used for transmission of the DPCCH. Since the time required to find synchronisation is
depending on the received SIR, there could be benefits by also configuring the PCP length per service.

An additional proposed use of the PCP isto allow for the inner loop power control to converge to the optimum transmit
power, based on the coarse initial open loop power estimate. Hence, there may be UE specific variance from the typical
channel conditions (for example, due to UE speed), which will require different PCP lengthsto allow correct
convergence of power settings once synchronisation is achieved.

Hence, configuration of PCP length will probably be based both on cell characteristics, and UE and service specific
requirements.

5) What exactly is the consequence of a setting of PCP length too short to obtain DPCH synchronisation reliably,
considering the propagation conditions/delay? How do propagation conditions impact initial synchronisation delay?

If the PCP length is set too short, then uplink DPDCH transmission can take place before uplink synchronisation is
acquired. The effect is then the same asif no PCP is used, where retransmissions because of loss of RLC AM data may
occur.

As stated above, propagation conditions affecting channel delay profile, received SIR etc. will have an impact on the
synchronisation time.

6) If prior information about propagation delay would be available in the Node B, wouldit help to reduce DPCH
synchronisation delay or allow to adapt the PCP length?



Y es, the basic ideawith providing propagation delay information to Node B is that the searcher time can be reduced, or
that searcher implementation can be relaxed. Searching over the time corresponding to the full cell radiusinstead of in a
more narrow window will always be more complex or take longer time. Hence, it is believed that the propagation delay
measurement can be used to reduce the uplink synchronisation time. Therefore, depending on if that measurement is
available to Node B or not, the optimal PCP |length to use may be different.

7) If uplink DPDCH and DPCCH transmission would be started simultaneously, would it be feasible to reduce
synchronisation delay by employing also the DPDCH in the searching procedure?

It may be possibleto utilise also DPDCH energy in the searching process, although RAN WG1 has no clear view on if
this brings any significant benefit on synchronisation time. However, also for this case, as long as uplink
synchronisation is not found directly, the initial datatransmitted on the DPDCH during the synchronisation process will
belost.

8) Should the name “ power control preamble” be changed to e.g. “ initial DPCH synchronisation preamble” ?

It isrecognised that “initial DPCH synchronisation preamble” may be a better name, although it is not seen as critical to
change the name at this stage.

9) Does an increase of PCP length have an impact on the lub interface?

RAN WG1 has not identified any impact on the lub interface by changing the value range for the PCP length.



