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1
Introduction

RAN#52 has approved a new WI on further enhancements to CELL_FACH as a part of Rel-11. One of the research topics in this WI is the standalone feedback channel for the case when no uplink transmission occurs. During the RAN2#74 meeting, RAN2 as a working group has concluded that “Companies to focus on technical complexity of methods and further merit analysis to allow RAN2 to take a decision”. In this paper we present our view on how the standalone HS-DPCCH channel should be operated.

This document is submitted to the Athens RAN2#75 as R2-114295 and is submitted to RAN1 due to some RAN1-specific details in section 2.
2
Consideration for the standalone HS-DPCCH channel

While analyzing the design of the standalone HS-DPCCH channel, one can identify a few conceptual topics with regards to how this  channel can be managed. In particular, similar to the analysis done in [1] and [2], the following questions should be answered.

1. Whether the HS-DPCCH channel should be established explicitly by the network or triggered automatically by the downlink transmission?

2. Whether the HS-DPCCH channel can be established prior to the first downlink transmission or in parallel?

3. What are the mechanisms to signal and/or trigger the HS-DPCCH channel establishment?

4. What are the mechanisms to signal the HS-DPCCH channel removal?

In our view, questions 1 and 2 should be treated together as they mutually depend on each other and on the philosophy behind running the network with the standalone HS-DPCCH channel. As considered in [1] and [2], there is a tradeoff between the downlink resource and scheduling efficiency coming from the presence of HS-DPCCH channel and the delay caused by that channel establishment. In particular, [1] proposes that “it would be acceptable to initiate the data transmission right away and simultaneously trigger the setup of the HS-DPCCH channel, if necessary”. However, we think it should be left for the network implementation for the reason that already now the Node B does not necessarily schedule immediately received data  but rather  lets its internal scheduler to  choose when to transmit. Based on that, the indication to establish the HS-DPCCH channel and data transmission may or may not happen at the same time. Yet the stronger argument is that the overall decision to establish the HS-DPCCH channel may depend on the application level traffic pattern. As a very simple example, if a small data burst arrives to the Node B, the latter may decide not to establish HS-DPCCH at all. However, while the downlink transmission continues, yet another large burst of data arrives, which triggers a Node B decision to establish HS-DPCCH. In this example, the HS-DPCCH establishment occurs even after the “first” downlink transmission. In a simpler scenario, whenever a burst of data arrives, Node B decides whether HS-DPCCH is needed and if so, whether it should be established prior to downlink transmission or only once reliable HS-DPCCH is detected.  Since it is impossible to predict application traffic patterns and burst sizes we will have when the Rel-11 functionality is deployed, we think that the HS-DPCCH channel should be controlled explicitly by the network to provide more freedom in adapting to varying application behavior.

Proposal 1: The HS-DPCCH channel establishment is controlled by the network.

Concerning a mechanism to signal the uplink resources, a few opinions are already expressed in [1], [2], and [3]. In particular, [1] raises a question on whether the conventional mechanism with the ramp-up procedure can be reused, which is also one feasible option expressed in [2]. To minimize the standardization impact, this is indeed the best way forward. As an example, an HS-SCCH order can be sent to a UE to trigger the RACH access. However, the overall time it takes to go through the “HS-SCCH -> RACH -> AICH -> HS-DPCCH” procedure can be unacceptably long, especially bearing in mind relatively small data bursts sent in CELL_FACH. Thus, we foresee that a faster establishment mechanism might be beneficial. Similar to the idea expressed in [2], we think that the network can send the HS-SCCH order with the 5-bit E-DCH resource index thus eliminating the lengthy “RACH -> AICH” stage. There is a different approach proposed in [3], which involves the AICH channel. However, we lean towards the HS-SCCH order based solution as the one which is more reliable due the CRC protection and which does not create additional AICH collisions with regular RACH attempts.

As defined in TS 25.212 [4], the HS-SCCH order format comprises two 3-bit fields, where the first one defines the type and the second one defines the order. So far, type ”1xx” is not used at all, thus potentially leaving 5 bits to indicate the E-DCH resource index.  

Proposal 2: Agree on a solution based on the HS-SCCH order to facilitate fast HS-DPCCH establishment. 

One of the key features of the CELL_FACH state is that a UE does not transmit constantly in the uplink direction, as it does on contrary in CELL_DCH, providing a noticeable battery saving. Thus, the standalone HS-DPCCH channel should be terminated at some point to be as battery friendly as the legacy CELL_FACH state. Even though it is possible to terminate HS-DPCCH whenever the transmission ends – either automatically or explicitly – it may result in unnecessary ping-pong effects caused by small but frequent data bursts. Similar to the HS-DPCCH establishment, the burden of deciding when to release this channel can be alleviated to the network as the latter can make an appropriate decision based on traffic patterns and available resources. Already a few proponents have expressed a view for using the E-AGCH channel, over which the “INACTIVE” command is sent by Node B [1][3]. Our view is that it is a straightforward approach that relies upon the existent functionality available in the HSPA system. 

Proposal 3: The network uses the legacy procedure with the E-AGCH channel  to terminate HS-DPCCH.

3
Conclusions

In this paper we have presented our view on the design of the standalone HS-DPCCH channel for the Rel-11 CELL_FACH UEs. As a summary, we propose that:

Proposal 1: The HS-DPCCH channel establishment is controlled by the network.

Proposal 2: Agree on a solution based on the HS-SCCH order to facilitate fast HS-DPCCH establishment. 

Proposal 3: The network uses the legacy procedure with the E-AGCH channel  to terminate HS-DPCCH.

With these solutions, the network will be able to accommodate its RRM algorithms to the application level traffic patterns, which we cannot predict at the moment, to establish the standalone HS-DPCCH only when it is needed or when it can bring some benefit. 
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