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1
Introduction

RAN1#56bis concluded the following regarding DC-HSUPA and power control ‎[1]:

· There will be two independent uplink power control loops with two independent TPC streams transmitted in downlink.

· It is FFS how to set the initial power level of the secondary carrier (e.g. whether it is somehow based on the power level of the primary carrier) and how the power is ramped.

· Power scaling method is FFS.
In ‎[2] we treat power scaling and in this contribution we present out view on the other remaining open issues in this area.
2
Discussion

2.1
Initial power

For legacy single-carrier operation, TS 25.214 subclause 5.1.2.1 specifies that the initial uplink DPCCH transmit power is set by higher layers. How this is done is further specified in TS 25.331:


Once the initial DPCCH power has thus been set by higher layers, the DPCCH power will be controlled by the physical layer power control procedures specified in TS 25.214. Assuming that the primary carrier is already switched on when the secondary carrier is activated (at least this will be the case after a reactivation of the secondary carrier), and the power level of the primary carrier has reached the desired operating point, it seems to make sense to base the initial power level of the secondary carrier on the current power level of the primary carrier, since it ought to result in a more accurate initial power setting than a pure open-loop approach would do. This could be specified either in RAN1 or RAN2 specification.
Proposal 1: The initial DPCCH power level of the secondary carrier is based on a filtered estimate of the DPCCH power level of the primary carrier.

Proposal 2: The initial DPCCH power level of the secondary carrier equals a filtered estimate of the DPCCH power level of the primary carrier minus an RNC configurable offset (an IE that could possibly have a default value).
The DPCCH power estimate used by the UE to calculate the UE power headroom (UPH) could be a candidate for the above mentioned ‘filtered estimate of the DPCCH power level of the primary carrier’.

2.2
Power ramping
For legacy single-carrier operation, TS 25.214 specifies the following for the initial uplink power ramping:

We don’t see any reason why the same principles as in the legacy power ramping procedure could not be used for the secondary carrier as well. However, since NodeB can be expected to achieve uplink synchronization faster on the secondary carrier than on the primary carrier (mainly since the timing of the secondary carrier is known from the primary carrier), as an optimization that comes at a low cost, it may be beneficial to allow a different (probably faster) ramping rate parameter ‘n’ for the secondary carrier.
Proposal 3: The DPCCH power of the secondary carrier is ramped in accordance with legacy procedures.
Proposal 4: The secondary carrier has its own RNC configurable parameter for the DPCCH power ramping rate (‘n’).
3
Conclusion

Proposal 1: The initial DPCCH power level of the secondary carrier is based on a filtered estimate of the DPCCH power level of the primary carrier.

Proposal 2: The initial DPCCH power level of the secondary carrier equals a filtered estimate of the DPCCH power level of the primary carrier minus an RNC configurable offset (an IE that could possibly have a default value).

Proposal 3: The DPCCH power of the secondary carrier is ramped in accordance with legacy procedures.

Proposal 4: The secondary carrier has its own RNC configurable parameter for the DPCCH power ramping rate (‘n’).
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5.1.2.2.1.2	TPC command generation on downlink during RL initialisation


When commanded by higher layers the TPC commands sent on a downlink radio link from Node Bs that have not yet achieved uplink synchronisation shall follow a pattern as follows:


If higher layers indicate by "First RLS indicator" that the radio link is part of the first radio link set sent to the UE and the value 'n' obtained from the parameter "DL TPC pattern 01 count" passed by higher layers is different from 0 then :


-	the TPC pattern shall consist of n instances of the pair of TPC commands ("0" ,"1"), followed by one instance of TPC command "1", where ("0","1") indicates the TPC commands to be transmitted in 2 consecutive slots,


-	the TPC pattern continuously repeat but shall be forcibly re-started at the beginning of each frame where CFN mod 4 = 0.


else


-	The TPC pattern shall consist only of TPC commands "1".


The TPC pattern shall terminate once uplink synchronisation is achieved.





8.5.3	Open loop power control upon establishment of DPCCH


This procedure is used in FDD mode only.


When establishing the first DPCCH in CELL_DCH the UE shall start the UL inner loop power control at a power level according to:


1>	DPCCH_Initial_power = DPCCH_Power_offset – CPICH_RSCP


Where


	DPCCH_Power_offset shall have the value of IE "DPCCH Power offset" in IE "Uplink DPCH power control info"


The value for the CPICH_RSCP shall be measured by the UE.








