Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG2 #77
Tdoc R2-120406
Dresden, Germany, 6th – 10th February 2012
Agenda Item:
10.1.03
Source: 
Ericsson, ST-Ericsson 

Title:  

Initial E-DCH TTI selection to support concurrent deployment of 2ms and 10ms TTI in CELL_FACH 
Document for:
Discussion, Decision

1 Introduction

In the last meeting, the following agreements where reached with respect to the support for concurrent deployment of 2ms and 10ms TTI E-DCH in CELL_FACH: 

-The network can fix the TTI that may be selected for the access (i.e. in practice disabling the UE selection without the need for e.g. NACKs.).

-The UE makes the decision on which TTI to select based on either the initial preamble power only or also on retransmission.
This contribution discusses and proposes a technical solution to each of the agreed items.

2 Discussion

2.1 UE measurement for TTI selection
An initial TTI selection may be performed by the UE based on the current radio conditions. This initial TTI selection should be based on the measurements available at the UE. However, the UE should also use configuration parameters provided by the network such as the default serving grant or the knowledge of whether HS-DPCCH is configured or not configured. 

[1] Suggested the following formula:

Equation 1


Margin= {min (Maximum allowed UL tx power, P_MAX)-max (Preamble_Initial_Power, 
Preamble_Initial_Power+Pp-e+10*log10 (1+Configured_SG)}                              
However, this formula account only for the DPCCH and the serving grant factor. However, the margin should take into account all possible channels of which the UE will be transmitting. 

Equation 2


Margin = min (Maximum allowed UL tx power, P_MAX) - ((Preamble_Initial_Power+Pp-e) +
 (E-DPCCH_Initial_Power + E-DPDCH_Initial_Power + HS-DPCCH_Initial_Power))

Another issue to consider is that the Preamble initial power is set based on the path loss as specified in 25.331:

Equation 3

Preamble_Initial_Power = Primary CPICH TX power – CPICH_RSCP + UL interference + Constant Value

If the TTI cannot be changed once it is assigned, it is very important that the UE is able to perform an accurate measurement of the CPICH_RSCP. 

The accuracy range according to table 9.1 from TS 25.133[1] is from ±6 to ±11 dB. These values are too loose and if used as input to calculate the power margin are likely to lead to erroneous initial TTI selection. This may in turn have adverse consequence such as packet loss, dropped calls in case of underestimation and inefficient resource utilization. Overestimation on the other hand may lead to bad end-user experience.
The initial DPCCH is given by: Preamble_Initial_Power+Pp-e, 
and the initial E-DPCCH power will be given by 
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The initial E-DPDCH power will be given by
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 according to the initial serving grant.

And the initial HSDPCCH power will be given by 
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The initial DPCCH power value may be different from the value used when the UE starts the data transmission. Therefore several errors are possibly accumulated starting from the starting DPCCH power value up to the values used to calculate the E-DPDCH, E-DPCCH and HSDPCCH power. Therefore the accuracy of the CPICH RSCP becomes more critical in order to calculate a power margin with a reasonable error margin. 
Additionally it should be taken into account that the increase of UEs in CELL_FACH state will lead to a larger amount of random accesses, and hence, a higher level of interference in CELL_FACH state. If every random access is overestimated by 6 or even 11 dBs multiplied by the potential number of UEs accessing, it might be possible to create instability situations due to unpredictable RoT (Rise over Thermal) levels causing system disturbances. It is then a must to ensure that the UEs access the network with the correct power especially when a significant population of UEs remains in CELL_FACH state, 

Proposal 1 Send LS to RAN4 to ask whether tighter absolute accuracy requirement for the intra frequency measurement CPICH RSCP are possible and, if so, to indicate to RAN2 the absolute accuracy requirements which could be specified.
Proposal 2 UE E-DCH TTI selection comprises of:

a. The network may configure a parameter which the UE shall compare against in order to choose 2 ms or 10 ms TTI.
b. In the absence of the parameter a 10 ms TTI is selected.

c. The UE selects the TTI comparing the result in Equation 2 in section 2.1 with the parameter indicated by the NW. 
Note that proposals based on Preamble initial power are dependent on the UE estimate and in this context the RAN4 assessment of the accuracy requirements  (Proposal 1 )
2.2 Random access procedure and TTI selection
The UE should evaluate its available power and decide whether 2 ms or 10 ms TTI is most suitable. The next question is whether this evaluation shall perform every preamble retransmission. 

TS 25.214 specifies that if not AI is received corresponding to the selected signature; the UE selects randomly a new signature and transmits another preamble. The power of this new preamble shall be increased by the Power Ramp Step dB, as shown in Figure 1. 
In the example given below, the UE calculates the initial preamble power which indicates to the UE that a signature associated to a 2 ms TTI shall be used. However, the UE does not receive an AICH. As a consequence the UE performs preamble re-transmissions. 

If the UE does not re-evaluate the TTI to be chosen, after a preamble re-transmission it may happen that the UE does not have enough margin. This may lead to request a 2 ms TTI resource even though the UE does not have enough power for it. If the UE does not have enough power, there may be packet losses and, in the worst case, the UE may just drop. 

It is, therefore, important that the UE evaluates every preamble re-transmission the power margin left. Based on this the UE should randomly choose the signature within the set of signatures and/or preamble scrambling code associated to that TTI to be use in the next random access slot in which the UE shall transmit the preamble.  
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Figure 1

Proposal 3 The UE shall evaluate the power margin every preamble re-transmission.
Proposal 4 The UE shall randomly select one signature from the set of signatures assigned and/or scrambling preamble code to request the selected TTI.
3 Conclusion

Based on the discussion in section 2 , we kindly ask RAN2 to discuss and agree on the following proposals:

Proposal 1
Send LS to RAN4 to ask whether tighter absolute accuracy requirement for the intra frequency measurement CPICH RSCP are possible and, if so, to indicate to RAN2 the absolute accuracy requirements which could be specified.
Proposal 2
UE E-DCH TTI selection comprises of:
a.
The network may configure a parameter which the UE shall compare against in order to choose 2 ms or 10 ms TTI.
b.
In the absence of the parameter a 10 ms TTI is selected.
c.
The UE selects the TTI comparing the result in Equation 2 in section 2.1 with the parameter indicated by the NW.  Note that proposals based on Preamble initial power are dependent on the UE estimate and in this context the RAN4 assessment of the accuracy requirements  (Proposal 1 )
Proposal 3
The UE shall evaluate the power margin every preamble re-transmission.
Proposal 4
The UE shall randomly select one signature from the set of signatures assigned and/or scrambling preamble code to request the selected TTI.
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