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1
Introduction

At RAN1 #48 Philips discussion paper about enhanced F-DPCH introduced new method for combining of TPC symbols in SHO [1]. Due to timing reasons new concept of TPC command combining window was proposed to be taken into use. In some circumstances this approach leads to changing UL power control timing dynamically, which is seen as unwanted behaviour. 
In this paper two alternative solutions correcting above mentioned problem are presented.
2
Problem
In [1] a separate combining window is used for combining TPC symbols from radio links belonging to different radio link sets. Length of combining window is one slot and timing is such that it ends 512 chip periods after DL slot. In case of softer handover TPC commands from radio links belonging to same radio link set must be combined from the same slot similarly as it is specified in the previous releases, before further combining with TPC symbols from radio links of different radio link sets. Thus, the actual combining window and timing is different depending on the fact whether other RLs are configured to the same RLS. Due to this e.g. active set update can cause change of UL PC timing. For example, in a situation where there is first only one radio link configured so that TPC is in first possible position within slot as illustrated in Figure 1. If then another RL is added to the same RLS then timing is changed so that UL PC delay increases by one slot. This is illustrated in Figure 2. In the reverse case, where the other RL (of same RLS) is removed from the active set, the UL PC delay decreases by one slot. 
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Figure 1. UL PC timing for first two TPC positions without softer handover.
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Figure 2. UL PC timing for first two TPC positions with softer handover.
3 Solution alternatives

Above mentioned problem is seen to be avoided by keeping the TPC combining window the same in all cases.  Proposed methods how this could be done are presented in Section 3.1 and 3.2.
3.1 Alternative A, combining according to a DL slot
In alternative A the combining window is defined to be the DL slot (similar to earlier releases, there is no need for a separately defined combining window). The TPC combining and power control timing of this alternative in situations similar to Figure 1 and Figure 2 are shown in Figure 3 and Figure 4, respectively. Difference for this alternative compared to alternative proposed in [1] is the additional one slot delay in case the first two TPC symbol positions in a F-DPCH slot are used. Additional delay degrades the uplink capacity slightly. According to [2] one slot additional power control delay causes 4 % reduction in UL VoIP capacity in case delay is applied to all users. 
On the other hand this alternative is probably easier to implement in networks. One benefit in this alternative is also the fact that timing for different slot formats is the same, this might also make implementation of power control slightly easier. 
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Figure 3. UL PC timing for first two TPC positions without softer handover in case alternative A is applied.
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Figure 4. UL PC timing for first two TPC positions with softer handover in case alternative A is applied.
3.2 Alternative B, TPC command combining period
In alternative B TPC command combining window is kept as it is in [1], but the combining in softer handover case is defined to be changed so that UE TPC commands are assumed to be the same for each RL in RLS within combining window instead of DL slot as in previous releases. Behaviour of this alternative in situations similar to Figure 1 and Figure 2 are shown in Figure 5 and Figure 6, respectively. This alternative does not introduce additional delays for the cases when the TPC symbols from first two positions are used. The network could configure all non-SHO users to use these two slot formats and stagger the TPC symbols by using different (F-DPCH values for users sharing the same F-DPCH code.The power control timing is more aligned to release 6 than with alternative A.
This alternative changes power control concept slightly in softer handover from previous releases since TPC symbols are assumed to be the same in combining window instead of slot. On the other hand considering the nature of enhanced F-DPCH, a slot is not seen as important unit in timing as it has been in the past.
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Figure 5. UL PC timing for first two TPC positions without softer handover in case alternative B is applied.

[image: image6.wmf] 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

PILOT

 

TPC

 

PILOT

 

TPC

 

PILOT

 

TPC

 

PILOT

 

TPC

 

DL

-

UL timing

 

 offset (1024 chips)

 

Slot (2560 chips)

 

Propagation delay 

t

p

 

DL F

-

DPCH

 

at 

UTRAN

 

Propagation delay

 

DL F

-

DPCH

 

at UE

 

UL DPCCH

 

at 

UTRAN

 

UL DPCCH

 

at UE

 

Slot (2560 chips)

 

T

 

P

 

C

 

t

0

 

T

 

P

 

C

 

 

 

F

-

DPCH

 

T

 

P

C

 

PILOT

 

T

 

P

 

C

 

TFCI

 

TFCI

 

TFCI

 

TFCI

 

TPC commands from one RLS

 

TPC command combining window

 


Figure 6. UL PC timing for first two TPC positions with softer handover in case alternative B is applied.
4 Conclusions

Two alternative TPC combining timing solutions were discussed for enhanced F-DPCH to avoid dynamical power control loop delay changes in the beginning and the end of softer handover. In both alternatives, all the TPC combining would be done within a slot duration, only the timing (power control loop delay) would be different. For delay and performance reasons, it is proposed that the TPC commands from radio links in the same radio link set in the same TPC command combining period are combined instead of the TPC commands in the same downlink slot. This approach is denoted as alternative B in this paper. A proposed revision of the CR to TS25.214 is included with this document. 
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