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1. Introduction 

This contribution contains our view about the alternatives for HS-DPCCH power requirements proposed in [1] and [2].

2. Comments about the alternative of [1]

In [1], dynamic control of repetition is proposed as follows. 

· The power offsets for ACK, NAK and CQI as well as the basic amount of repetition are signalled using higher layer signaling (as already specified). Here only moderate power offsets should be used to avoid peak power problems.
· The number of repetitions for ACK/NAK is signalled on HS-SCCH for each TTI separately (in addition to the higher layer signaling). This requires 2 signaling bits to be added to HS-SCCH to indicate four different repetition patterns.
The drawbacks of this alternative are as follows.

· There will be throughput loss due to ACK/NACK repetition applied even for the UE that could have been scheduled every TTI with the aid of HS pilot. 

· Repetition of ACK/NACK itself does not guarantee  enough power for DPCCH pilot and hence cannot prevent the error floor in HS-DPCCH decoding. This is shown in the simulation results of [3]. Hence the “higher layer offsets” will continue to be large for low speed UEs unless the number of repetitions is very large [4].

· The amount of repetition (or dynamic power offsets if such signaling was alternatively used [1]) has to be decided ahead of a long latency of at least six TTIs (roundtrip time from the time this signaling is sent on DL to the time the initial ACK/NACK is actually transmitted on UL). In addition, there is a time period of repetition factor of TTIs itself. During this time, the relative channel conditions between the SHO Node Bs and the effective channel condtion from UE to serving Node B may have changed a lot.  So dynamic signaling with such long latency is not worth the overhead.

· For instance, at low UE speeds (3 kmph) it has been demonstrated [4] that a large repetition factor like four is needed to have reasonable power offsets (to escape the “out of power control” fading and the problem of channel estimation error floor). Thus for such UEs almost always the same repetition factor of four will be signaled. Such a restricted dynamic range and long latency does not make the overhead of dynamic signaling worthwhile.

· In summary, [1] proposes additional signalling overhead on HS-SCCH without obvious or documented performance improvement.
3. Comments about the alternative of [2]

In [2], it is proposed to increase the power of the DPCCH if necessary from channel estimation point-of-view by changing the DPCCH/DPDCH power ratio used by the UE and the SIR target at the Node B.
The drawbacks of this alternative are as follows.

· If the target SIR of UL DPCCH is increased for better channel estimation at the HS-DSCH serving cell in soft handoff, then it will obviously cause unnecessary increase of UL interference, which in turn results in reduction of UL capacity. 
· Changing the target SIRs for DPCCH actually decreases coverage of Rel’5 UEs running with the R99/4 applications aside from worsening the capacity. Hence coverage and capacity planning will be affected and this major change has to be accomodated when HSDPA is overlaid on R’99/R4

· Macrodiversity (coverage and capacity) gains of R99/4 arise out of the fact that at least ONE out of the different Node Bs in SHO has a good link from channel estimation and power control point of view; this situation is different from the simplex HSDPA pair of (HSDSCH, HSDPCCH). Therefore, increasing the DPCCH pilot energies at ALL Node Bs is wasteful (impacts coverage and capacity adversely) and unnececessary for UEs running with R’99/4 channels.

· The increase in target SIRs needed is a function of the relative geometry between HSDPA serving Node B and other Node Bs and worsens when relative geometry of HSDPA Node B worsens. So in the general case (in the absence of outer loops to measure error performance) the pilot SIR increase has to be tailored for the worst case which can be very expensive due to reasons above.

· In Soft handoff state, the required amount of received pilot energy is not guaranteed due to “OR of DOWNs” power control operation. Thus, fluctuations (fading) of the received SIR of the HS-DPCCH fields remain even at low speeds due to being “out of power control” at the HSDPA Node B.  Therefore, this solution has the same effect in terms of requiring large received ACK, NACK and CQI SIR to satisfy long term error performance targets. 
· In summary, [2] proposes a method without obvious or documented performance improvement that can in fact negatively affect the coverage/capacity situation for R’99/4 deployments
4. Comments about the comments of [1] and [2]


Comments
Response (Comments about the comments in the left column)

Comments of [1]
Additional pilot bits on HS-DPCCH may slighly improve ACK/NAK decoding (especially in SHO), thus reduce slightly ACK/NAK peak power.
Simulation results show that the gain is too significant to neglect it as shown in [3] and [4]. For example, the gain is larger than 10 dB at 1% BLER of CQI [3].


Requires transmission of pilot bits on HS-DPCCH in every TTI, even if ACK/NAK and CQI DTXed, the pilots generate interference when all HSDPA users transmit them instead of only active users.
Not all HSDPA users, but only active users in SHO transmt HS-pilot in every TTI. Transmission of HS pilot bits can be turned off if the UE in SHO enters a period of dormancy; then there is no reason for its existence unless the UE is receiving or about to receive HS-DSCH only in which case both ACK/NACK and CQI Tx is relevant. MAC State transitions can be made efficient by proper timer settings and closed loop power control converges rapidly. During the rare instances when HS pilot is alone ON, duty cycle of HS pilot per TTI is 1/6 and per CQI is ¼ which is small compared to the large dB benefits [3,4] the HS pilot provides in reducing power for CQI and ACK/NACK when the latter are turned ON.




Pilots in every TTI may also cause EMC problems.
UE transmitter is not completely turned off and on, since UL DPCCH is always transmitted. So, EMC problem is not expected to be significant.


They also complicate compressed mode (HS-DSCH and HS-SCCH can be scheduled only when there is no compressed mode, for pilot bits, however, gaps should be defined) 
A simple rule can be defined for operation in compressed mode such that HS-pilot field is not transmitted if it overlaps with the transmission gap in the same as HARQ-ACK and CQI. 


Stealing of TPC bits deteriorate normal DPCH power control
The performance degradation in DPCH power control is very negligible, less than 0.2 dB, according to the simulation results of [3]. The reason is that only the HS-TPC command from the HS-DSCH serving cell is not used for UL DPCCH power control in every third slot. It should be noted that the TPC commands from the active cells other than the HS-DSCH serving cell are still used for UL DPCCH power control even in the slot HS-TPC command is received. So, power control rate of UL DPCCH is not reduced.

Comments of [2]
Reduced coding gain for the CQI as some of the channel bits are used for the pilot. 
Overall performance of CQI coding is improved due to the better power control of HS-DPCCH as well as the resultant better channel estimate. 


Increased complexity as both the UE and the Node B must handle multiple sub-frame formats instead of only a single one. This will complicate testing as well. 
It is just needed to handle only two sub-frame formats according to [5]. So, it does not result in significant increase of complexity. Also the default format is the one already agreed upon and the new format is an additional option that removes link imbalance the case of SHO UEs to improve coverage and capacity.


The new HS-DPCCH pilot bits cannot be exploited by other cells as they are not aware of any HS-DPCCH activity in the HS-DSCH serving cell. Furthermore, they might not be capable of HS-DPCCH reception, for example in the case of R99/4 Node Bs. The HS-DPCCH pilots will thus cause additional interference in these cells. 
If HS-pilot is not utilized, then more transmit power is needed for reliable transmission of HS-DPCCH, which results in more UL interference in other cells than the case of HS-pilot insertion, as shown in [3]. Other proposals such as increasing DPCCH SIR target in fact only worsens the interference from HS-DPCCH and UL-DPCCH  seen by other R 99/4 cells as it does not significantly reduce power required from HS-DPCCH itself.


The additional HS-DPCCH pilot bits are transmitted during a relatively short duration relative to the 2 ms sub-frame duration. Hence, the power is likely to be raised to obtain sufficient energy of the pilot information, which can have implications when the UE is peak-power limited.
Independent power control of HS-DPCCH adjusts the HS-pilot power according the link condition between the UE and the HS-DSCH serving cell. Hence, it does not require such a high power for HS-pilot. Without HS-pilot, the HS-DPCCH power requirement becomes more significant because of poor power control and hence can cause peak power limitation. We have proven [3,4] that the same low HS-pilot target of SIR of –21 dB when power controlled properly affords sufficient channel estimation energy. The benefits of this method for HS-DPCCH power (hence range and capacity impact) has been established for both unrestricted and limited peak power [3,4].


If the Node B receiver wants to utilize all the transmitted pilot energy in the channel estimation process, the Node B must receive and process two separate pilot signals (DPCCH and HS-DPCCH). This will complicate the Node B channel estimator compared to processing a single pilot signal.
· In soft handover cases without HS-pilot, the Node B anyway will need an advanced channel estimation algorithm for reliable reception of HS-DPCCH, since the required received power level for the DPCCH pilot is not guaranteed. So, HS-pilot insertion does not imply any additional complexity increase compared to this case.  The method of looking at more pilot bits per TTI still requires changes to the conventional channel estimation processing for HS-DPCCH and does not compensate for deep fades at low speeds, nor affords sufficient sampling at higher speeds, nor the out of power control problem even if the channel estimation is perfect; Inspite of  increased target SIR the DPCCH pilot is still out of power control and in deep long fade at 3 kmph.


5. Conclusion

From the above observations, the alternatives proposed in [1] and [2] do not seem to be efficient solutions for the reliable HS-DPCCH reception. So, considering the significant performance gain of HS-pilot insertion shown in [3] and [4] as well as easy combination with the simple repetition scheme that has already been adopted in the R1#24 meeting,  we propose to adopt HS-pilot insertion as proposed in [5].
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