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G ven the inpact it has on DCA and code division aspect of the
access schene, power control is an inportant issue for TDD.
This paper addresses the correction of the initial open |oop
based Tx power setting, the addition or renpoval of users in a
slot, and the reference source for open | oop power control.

Initial Tx power setting

Absol ute power neasurenent at the nobile cannot be very
accurate unless the <cost of the wunit s significantly
i ncreased. The conbined error of initial path |oss neasurenent
and Tx power setting has been estimated at around 9dB. For the
initial RACH attenpt, given that the load on the RACH cel

cannot be known beforehand, a predefined value wll have to be
used by all nobiles. This will nost likely correspond to high
| oading — close to 8 users —in the slot. The base station wl|

nmeasure the received power and when allocating a dedicated
resource to a user with a FACH nessage, the base station wll
also provide a correcting factor for the nobile's Tx power
relative to the power the nobile used to transmt the RACH
nmessage.

The cal cul ation of the correcting factor will be based on the
recei ved power of the RACH nessage and the load of the slot
that the user has been assigned to.

For its first transmssion in the dedicated slot, the nobile
will calculate its Tx power based on the difference in the
path loss estimte nade prior to the RACH attenpt, the
correcting factor received on the FACH and the path |oss
estimate nmade just prior to transm ssion.

Traffic | oad changes

Every tinme the nunber of wusers in a slot is increased or
decreased, the target received value for all the users in that
sl ot changes. The new user can be infornmed of the target val ue
with the FACH nessage, the other users however will have to be
dealt with in a different manner.

The use of higher layer signaling is wasteful on resources.
Especially in the case that dedicated resource is allocated
for a small nunber of frames in order for user to transmt a
packet, the overhead would be very large. Alternatively the
power control procedure could be allowed to adjust the power
for each user. This procedure will at best take a few frames



and the existing users in a slot will be under-powered for
that period and suffering unacceptably high frane |osses. Wen
a user termnates his connection it wll result in the rest of
the users transmtting at higher |evel than necessary hence
sl owi ng down DCA and reducing its effectiveness.

The solution is to use fast — layer 1 — signaling to inform
each user in the slot of the addition or the renoval of a
user. The obvious neans of doing this is the use of the TFC

field. At least tw values have to be reserved, one for
signaling a predefined increase in Tx power and one for
signaling a predefined decrease in Tx power. More values my
be necessary depending on the range of spreading factors and
BER attri butes associated with each code.

Open | oop power control reference

All the studies into the power control schene for TDD
acknowl edge that there is gain in utilizing the reciprocity
between uplink and downlink. There are basically tw ways of
providing the necessary power reference for the path |oss
estimation. Either the control channels will be used or the
traffic channel s.

Using the traffic channels poses a nunber of problens.
Firstly, this is no |longer possible if beamform ng techniques
are to be used. Wiilst it is acceptable to transmt at | east
the mdanble omi-directionally in the sane slot as a comon
control channel that may use beamform ng — such as the FACH -
this cannot be done for every active dowlink traffic slot due
to increased interference to own and other cells.

Procedural issues are also difficult to resolve. |If the uplink
only is active for a given user then there is no transm ssion
directed to that user that could be used as a reference. If
ot her user’s mi danbles are used then when these users term nate
their calls if they are the last in the slot, all nobiles that
were using them as reference nust immediately find another
reference source. This necessitates scanning of other slots
for references which would otherwse not be perforned.
Additionally, using the traffic channels for reference inposes
restrictions on the DTX function forcing the transm ssion of
the mdanble even when there is no data to transmt. This
affects DCA performance significantly by virtually renoving
the benefit of reduced interference.

It is therefore recomended that comon control channel are
used as power neasurenent references for open |oop power
control. The delay between path |oss estimation and Tx power
setting is critical to the performance of OL PC. Significant
gains can be had for the whole range of speeds over which
power control should be enployed when this delay is kept under
4 slots (at high speeds power control should be switched off).

So, for cellular outdoor deploynent where the higher end of



the speed range may be wi tnessed we propose the use of 4 CCCH
slots, equally spaced in the franme. There are enough downlink
t hroughput requirenents for the common channels to justify a
single code allocation in 4 slots in a frame. These slots
shoul d be TS#0, TS#4, TS#8, TSH12.

For indoor environnments the downlink control slots should be 2
only to facilitate uncoordinated operation. These slots should
be TS#0 and TS#8. In the transition from an outdoors
environnent to an indoor one, the nobile can very easily
detect that there are only 2 control slots present in the cel
that it will be handed off to, and this can also be verified
i n the handover signaling.

Uncertainties in open | oop power contro

The conbi ned uncertainty of the power neasurenent process and
the Tx power setting are a significant paraneter in the

performance of open |oop power control. In dedicated traffic
channel operation, not for initial access, both of these
process are relative, i.e. the power neasurenent records the

path loss difference for the [ast two nmeasurenents, and the Tx
power is increased or decreased with respect to the val ue used
in the previous transm ssion.

The Tx power setting can be expected to have an accuracy of
0.5 dB according to WA and an estinmate for the relative power
measurenent is in the order of 1.5dB (strong reliance on the
efficiency of downlink power control). W expect the overall
uncertainty stemming from these two conponents to be snall
enough to allow considerable gains from the use of open |oop
power control



