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1
Introduction

Some design aspects pertaining to CLTD operation are addressed in this document. Specifically, the values governing the measurement window used for determining TPI reliability, the S-DPCCH power setting when boosting is applied at the UE and the status of the CLTD configurations when a serving cell change occurs. Based on the discussion presented, 3 proposals are made. 
2

Discussion
2.1
TPI reliability measurement window 
In the previous RAN1 meeting [1], it was decided that the UE would monitor the quality of the TPI received over either 3 or 240 slots in which at least one TPI is known to be present. If the quality (or the SNR) is above a threshold Qtpi, then the UE applies the currently received TPI, else the UE applies the last reliably received TPI. 

The estimation of the quality of the TPI by the UE was specified to prevent the UE from applying TPI that might have been erroneously received. It has been shown [2] that TPI errors can erode the gains obtained by CLTD. However, it is not clear whether a measurement window of 240 slots achieves this purpose. Since each slot should contain a TPI bit and the TPIs are transmitted in only 2 out of the 3 slots, the measurement window is over 360 slots or 120 TTI or 240ms. 
Consider for example the case when the TPI is received at high SNR for a few slots. The TPI is then deemed to be of good quality since the average NSR exceeds the threshold Qtpi. Now, if the SNR in subsequent slots becomes quite low – because of the vagaries of the channel, mobility of the UE etc – the incorrectly received TPI would continue to be applied since the average would still be above the threshold. Indeed, the applied TPI could be incorrect for a large number of slots before the average dips below the threshold. 

On the other hand, if the average is deemed to be low, then the newly received TPI would not be applied even if the received SNR is high enough to ensure that the TPI has been correctly received. If the channel has just been through a deep fade, then the received TPI may not be applied for a large number of slots even if the channel recovers and the TPI is received with a high quality.
Both the above cases may occur frequently and therefore may compromise the any gains that may be obtained through CLTD operation. The serving cell may also not be able to accurate gauge the quality of the TPI received at the UE and therefore set the transmit F-TPICH power levels in an inefficient fashion. 

Note also that when CPC is enabled, the measurement window can become much larger. If, for example, the DTX cycle is 1/4, then the measurement window grows to 1440 slots or 480TTIs. In this case, there is no certainty about the applied TPI. The UE may hold the TPI for large amounts of time or apply erroneous TPI at random based on how the averaging changes essentially removing any gains that might have been obtained. 

In addition to the above, the specifying that the measurement window is configurable introduces additional signalling and overhead – for a value that may actually be detrimental to performance. Furthermore, specification of two measurement windows also implies that there are two thresholds Qtpi that need to be ascertained and specified as part of the minimum performance requirements in RAN4. Consequently, both configurations would need to be tested thereby increasing testing time per UE and complicating testing procedures. 
Finally, since the measurement window is a moving average, the UE measures the SNR, averages over the window and compares against a threshold in every TTI. Therefore, there is no change in the UE complexity as a result of the larger window. Therefore, for the reasons stated, we propose that the measurement window be restricted to only 3 slots. 
Proposal 1: The TPI quality measurement window is restricted to be 3 slots only. The value of 240 slots is removed from the specification.
2.2
Setting of the uplink S-DPCCH power 




When boosting is not applied, the sc, which corresponds to the amplitude of the S-DPCCH is specified as an offset of c - Asc =sc/c.
However, when boosting is applied, the following as been specified in [3]

“When E-TFCI > E-TFCIec,boost in order to provide an enhanced phase reference the value of sc shall be derived as specified in [6] based on the traffic to secondary pilot power offset T2SP, ………”

Therefore, the value of sc depends on T2SP  - the traffic to secondary pilot – when boosting is applied. However, in [1] the following is specified

“In non compressed frames if E-TFCIi is greater than E-TFCIec,boost, the unquantized S-DPCCH gain factor for the i:th E-TFC, sc is calculated according to
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where T2SP is signalled by higher layers ….”

In the above equation, if we solve for T2SP, we get


[image: image2.wmf]2

2

,

,

1

2

,

,

10

max,

2

10

c

uq

i

sc

K

k

k

i

ed

i

SP

T

b

b

b

+

=

å

=

D


Note that the denominator is the sum of the powers of the primary and secondary pilots. However, as per the definition of T2SP, the equation should be 
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Therefore, the equation defining the value of sc should be corrected as:
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(1)

The above equation corresponds to the intended definition of T2SP and therefore should be specified. 

Proposal 2: The computation of sc in 5.1.2.5D in 25.214 is modified in accordance with Equation 1.
2.3
CLTD status with Serving Cell Change
It was agreed in the previous RAN1 meeting that the initial CLTD activation status is indicated by an RRC message to be either Configuration 1 or Configuration 4. Similarly, when a serving cell change occurs, the RRC reconfiguration message indicates either Configuration 1 or Configuration 4. Since the CLTD configuration is reset, the TPI values are also reset to a fixed precoder index and correspond to ‘10’. 

The reset of the CLTD configuration was specified t ensure the quality of the TPI commands and to also allow for a conservative approach in enabling CLTD. However, in the case of a serving cell change to a target cell that part of the radio link set (RLS), a reset of the CLTD configuration may not be necessary. Instead, the reset of the configuration state effectively disables the CLTD operation and any gains that could have been obtained are lost. 

For serving cell changes to cells that are part of the serving NodeB, it is unlikely that the radio environment changes significantly enough for the CLTD configuration to be reset. Since the UE is already in softer handover, the transmit powers of the F-TPICH are already established and thus the quality of the TPI can also be assured. 
Therefore, a status value of “continue” may be added to the RRC reconfiguration message to indicate to the UE that the CLTD configuration need not be reset. This allows for un-interrupted operation of CLTD in Intra-NodeB serving cell changes. Note that a similar option was also introduced for Enhanced Serving Cell change procedure. 

Proposal 3: A “continue” status is added to the RRC reconfiguration message during serving cell changes to allow the network to indicate whether the CLTD configuration applied by the UE should be reset or not.
3
Conclusions
Some design aspects for CLTD operation were discussed in this contribution. Specifically, the values of the TPI measurement window, the S-DPCCH power offset and the CLTD configuration status during serving cell changes were discussed and the following proposals are made:
Proposal 1: The TPI quality measurement window is restricted to be 3 slots only. The value of 240 slots is removed from the specification.
Proposal 2: The computation of sc in 5.1.2.5D in 25.214 is modified in accordance with Equation 1
Proposal 3: A “continue” status is added to the RRC reconfiguration message during serving cell changes to allow the network to indicate whether the CLTD configuration applied by the UE should be reset or not.
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