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1 Introduction

The 3GPP Release 14 was officially kicked-off during the RAN plenary #70 upon the agreement of two new Work Items, and one Study Item for UMTS. While the Study Item was agreed to be driven by the RAN WG1, both Work Items were agreed to be leaded by the RAN WG2.
On this matter, for the Work Item entitled “DTX/DRX enhancements in CELL_FACH,” at the RAN plenary #70 it was decided to initiate the work in the RAN WG1 aiming at prioritizing the completion of the Rel-13 in the RAN WG2.

This contribution is intended to provide a view on legacy technicalities that are relevant for the proposed Work Item, and that shall be considered before standardizing a DTX configuration in CELL_FACH.
2 E-DCH Transmissions in CELL_FACH
According to the Work Item Description, the scope of this proposal refers to the possibility of allowing “DTX in CELL_FACH during the common E-DCH transmission phase” [1]. Therefore, the following subsections provide a brief background on E-DCH transmissions in CELL_FACH, as well as relevant technical aspects to be considered if Discontinuous Transmissions (DTX) were allowed to be introduced in CELL_FACH.
2.1 Background
Aiming at reducing the latency associated with state changes, in Rel-8 the uplink channels also referred as E-DCH were allowed to be used in CELL_FACH. This way, UEs transmitting data which in size is larger than what can be conveyed by a RACH message, can transmit a single message on E-DCH rather than having to perform multiple attempts on RACH or having to switch from CELL_FACH to CELL_DCH. Figure 1 depicts the physical layer procedure when the RACH is used for transmitting data, and when E-DCH is used instead for performing the same task.
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Figure 1: Physical layer procedure when a) RACH is used for transmitting data, & b) common E-DCH is used for transmitting data
 [2].
Figure 1 shows a UE that is trying to reach the network by means of performing a power ramping procedure. When one of the preambles has managed to reach a proper power level, the network responds by using the Acquisition Indicator Channel. In case the UE is acknowledged to transmit data, the UE can either transmit small amounts of data by using a PRACH message as depicted in a), or as per Release 8, it could accomplish its data transmission in a fastest way by using common E-DCH resources as shown in b). 

2.2 Technicalities on E-DCH Resources in CELL_FACH
2.2.1 Access Preamble Signature corresponding to an E-DCH Transmission
The Acquisition Indicator channel (AICH) is a fixed rate (SF=256) physical channel used to carry Acquisition Indicators (AI) and Extended Acquisition Indicators (EAI). The meaning of acquisition indicators depends on whether a UE sends an access preamble signature corresponding to a PRACH message or corresponding to an E-DCH transmission. Moreover, if a UE sends an access preamble signature corresponding to an E-DCH transmission, the meaning of the acquisition indicator depends on whether the EAI is configured or not.
In relation with an E-DCH transmission, the following rules apply per PRACH preamble scrambling code configured in a cell:
- If the UE sends an access preamble signature corresponding to an E-DCH transmission, then;

- if the corresponding Acquisition Indicator is set to +1, it represents a positive acknowledgement and the associated default E-DCH resource configuration is allocated to the UE,
- if the corresponding Acquisition Indicator is set to -1 and EAI is not configured, then it represents a negative acknowledgement,
- if the corresponding Acquisition Indicator is set to -1 and EAI is configured, then the UE detects which one of the Extended Acquisition Indicator signatures is present.
2.2.2 E-DCH Resource Association
The association between the AI and the default E-DCH resource index is such that, for 10 ms TTI length:
X = SigInd mod Y,

The association between the AI and the default E-DCH resource index is such that, for 2 ms TTI length:

X = (SigInd mod (Y - Concurrent TTI partition Index)) + Concurrent TTI partition Index,

where X is the Default E-DCH resource index, "Concurrent TTI partition Index" is signalled by higher layers or otherwise is set to zero, Y is the total number of E-DCH resources configured in the cell for Enhanced Uplink in CELL_FACH state and IDLE mode, and SigInd is the Nth PRACH preamble signature corresponding to the AI that is configured available in the cell and corresponding to an E-DCH transmission for Enhanced Uplink in CELL_FACH state and IDLE mode.
Observation 1:  Since the indexation of the E-DCH resource configuration is different depending on the TTI length, then the scope of “DTX in CELL_FACH during the common E-DCH transmission phase” needs to be clarified. Does the WI proposal only targets 10ms TTI?, or is it 2ms TTI only?, or both?, and what is the use case?.
On the other hand regarding the use of the Extended Acquisition Indicators, if s"=0 and an EAI0 is set to +1, it represents a negative acknowledgement. The mapping between the non-zero EAIs" and the E-DCH resource configuration index is presented in Annex A (Table 22A of the Technical Specification 25.211) [3], where X is the index of the default E-DCH resource as defined above and Y is the total number of E-DCH resources configured in the cell. 
2.3 Technical Considerations on DTX in CELL_FACH
In the previous section, the formulas used for the E-DCH resource association depend on the total number of E-DCH resources in a Cell. On this matter, the Technical Specification 25.331 states that the maximum number of common E-DCH resources in a cell is 32 [3]. However, according to the existing E-DCH resource indexation strategy, since there are only 16 different signatures, at most 16 E-DCH resources can be used when the Extended Acquisition Indicator is not configured, while according to the Table 22A in Annex A [4], when the Extended Acquisition Indicator is configured, the 32 E-DCH resources become available in CELL_FACH.
The above mentioned technical constrains tell us, that there is a very limited number of common E-DCH resources that can be used in CELL_FACH. Therefore, in case an explicit release of common E-DCH resources be used by the network, introducing Discontinuous Transmissions with long cycles would result in blocking (i.e., by retention) the few common E-DCH resources that can potentially be used by other UEs. Consequently, even when the goal behind the proposal of introducing “DTX in CELL_FACH” is to reduce uplink interference, a rather short “UE DTX cycle” should be used in order to prevent an involuntary E-DCH resource blocking issue. Therefore, in our view the potential gains that can be brought to the system by introducing “DTX in CELL_FACH” should be evaluated by using short UE DTX cycles, which could be obtained from the set (or subset) of existing values available in the “UE DTX cycle 1”, which contrarily to the “UE DTX cycle 2” refers to short DTX gaps only.
When an implicit release of common E-DCH resources is used by the network, the timer associated to this functionality can already today be configured to provide a good trade-off between keeping the common E-DCH resources and the produced UL interference.
Finally, another question is, in what kind of application a UE that has sent an access preamble signature corresponding to an E-DCH transmission in CELL_FACH has the need of retaining the granted E-DCH resources via DTX?. Answering this question about the type of traffic that has been envisioned behind this proposal will allow to estimate both the potential UE power battery savings (i.e., rather than performing a state change to CELL_DCH), and the interference reduction gains of this proposal compared to the existing E-DCH transmission in CELL_FACH.
Proposal 1:  Define the traffic characteristics (i.e., traffic model) that have been envisioned behind the proposal of introducing DTX in CELL_FACH, aiming at estimating both the potential UE power battery savings, and the interference reduction gains.

Proposal 2:  In order to prevent an E-DCH resource blocking issue, the potential gains of introducing “DTX in CELL_FACH” should be evaluated by using short DTX cycles from the existing set of values found in the “UE DTX cycle 1”.

3 Conclusions 

This contribution provides a view on the proposal of introducing “DTX in CELL_FACH”, from which the following points can be highlighted:
· The scope of the Work Item Description refers to the possibility of introducing “DTX in CELL_FACH during the common E-DCH transmission phase” [1].
· If a UE sends an access preamble signature corresponding to an E-DCH transmission, the meaning of the acquisition indicator depends on whether the “Extended Acquisition Indicator” is configured or not.
· The scope of the proposal of introducing “DTX in CELL_FACH during the common E-DCH transmission phase” needs to be clarified, since the indexation of the E-DCH resource configuration is different depending on the TTI length.
· According to the TS 25.331, the maximum number of common E-DCH resources in a cell is 32. However, according to the existing E-DCH resource indexation strategy, when the Extended Acquisition Indicator is not configured at most 16 E-DCH resources can be used, while when the Extended Acquisition Indicator is configured, the 32 E-DCH resources become available in CELL_FACH.
· In case an explicit release of common E-DCH resources be used by the network, introducing Discontinuous Transmissions with long cycles would result in blocking (i.e., by retention) the few common E-DCH resources that can potentially be used by other UEs.
· The potential gains that can be brought to the system by introducing “DTX in CELL_FACH” should be evaluated by using short UE DTX cycles, which can be obtained from the existing set (or subset) of values available in the “UE DTX cycle 1”.
· In case an implicit release of common E-DCH resources be used by the network, the timer associated to this functionality can already today be configured to provide a good trade-off between keeping the common E-DCH resources and the produced UL interference
· Finally, is important to know in what kind of application a UE that has sent an access preamble signature corresponding to an E-DCH transmission in CELL_FACH has the need of retaining the granted E-DCH resources via DTX.
Based on the investigations presented in this contribution, the following observation has been made:
Observation 1:  Since the indexation of the E-DCH resource configuration is different depending on the TTI length, then the scope of “DTX in CELL_FACH during the common E-DCH transmission phase” needs to be clarified. Does the WI proposal only targets 10ms TTI?, or is it 2ms TTI only?, or both?, and what is the use case?.
On the other hand, the following proposals have been made:
Proposal 1:  Define the traffic characteristics (i.e., traffic model) that have been envisioned behind the proposal of introducing DTX in CELL_FACH, aiming at estimating both the potential UE power battery savings, and the interference reduction gains.
Proposal 2:  In order to prevent an E-DCH resource blocking issue, the potential gains of introducing “DTX in CELL_FACH” should be evaluated by using short DTX cycles from the existing set of values found in the “UE DTX cycle 1”.
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5 Annex A 

Resource configuration mapping when the Extended Acquisition Indicator is configured [3].
[image: image2.png]Table 22A:

Al and resource configuration mapping

EAL. | Signature | E-DCH Resource
5" configuration index

=T o NACK

1 X+ Dmod Y
=1 1 (X+2)mod Y
1 (X+3)mod Y
=1 N XA mod Y
1 (X+5) mod Y
=T N (X6 mod Y
Bl X mod Y
B P (X+8)mod Y
El (X+0)mod Y
B 5 X=10) mod Y.
1 X 1DmodY
=1 5 X1 modY
1 X+ 13)mod Y.
=1 B X+ 14 mod Y
1 X=15) mod Y.
=1 3 (X=16) mod Y
1 XK= 1) mod Y.
=T B X 18) mod Y.
Bl X1 mod Y
B o (X=20) mod Y.
El X=2D)mod Y
B o X=22) mod Y.
El X=23) mod Y
B o X=24) mod Y.
1 X=25) mod Y.
=T 5 X=20) mod Y
1 X2 mod Y.
=1 = X=28) mod Y
1 X=29) mod Y.
=1 = X=30) mod Y
El X=3) mod Y.





� Note: the downlink channels observed in Figure 1 b), became available in CELL_FACH from Release 7.
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