3GPP TSG-RAN WG2 Meeting #75
R2-114080
Athens, Greece
22nd – 26th August 2011
Agenda item:
10.1.1



Source:
Alcatel-Lucent, Alcatel-Lucent Shanghai Bell
Title:
Standalone HS-DPCCH in Enhanced CELL_FACH
Document for:
Discussion
1 Introduction

A WI was approved in [1] to further enhance the CELL_FACH state.  The areas of improvements are as follows:

· Downlink related improvements of resource utilisation, throughput, latency and coverage

· Uplink related improvements of resource utilisation, throughput, latency and coverage

· UE battery life improvements & signalling reduction

This contribution will focus on downlink related improvements, specifically on the efficient transmission of HS-DPCCH.
2 Discussions
The HS-DPCCH physical channel carries CQI, PCI and HARQ ACK/NACK related to HS-DSCH traffic.   Since MIMO is not used in CELL_FACH only CQI and HARQ ACK/NACK are relevant in this WI.  In Rel-8, HS-DPCCH feedback was introduced in CELL_FACH, making the availability of frequent CQI and HARQ ACK/NACK.  This allows the NB to schedule HS-DSCH transport block that match the channel RF conditions and enable the HARQ process to function more efficiently (compared to pre Rel-8 HS-DSCH implementation in CELL_FACH).  However, in Rel-8, HS-DPCCH is only transmitted if there is an UL DCCH or DTCH transmission on the common E-DCH resources.  Since the transmission of UL DCCH/DTCH does not necessary follows a DL DCCH/DTCH transmission, especially if the DL transmission is in a RLC UM mode, this leads to an absence of HARQ ACK/NACK and a lack of CQI, which reduces the efficient use of HS-DSCH resources.  For RLC AM mode, the CQI may not be sent as frequently as desired since a RLC Status Prohibit timer may be imposed to optimise uplink resource utilisation and thereby prevent excessive Status PDU transmissions in the uplink.  Also, HS-DSCH transmission may occur before an UL DCCH/DTCH transmission (or after a long period of UL inactivity) and without CQI, a HS-DSCH transport block size, based on poor (or blind) and usually pessimistic estimates of the radio condition, is used.  Furthermore, the transmission of UL DCCH/DTCH may not lead to a transmission of HS-DSCH and hence the HS-DPCCH packet (used for CQI transmission) is not utilised.

The availability of CQI is shown to reduce the amount of TTI utilisation by more than 90% compared to the absence of CQI.  Recognising this benefit, it was proposed in [3] to remove the dependency of HS-DPCCH transmission with UL DCCH/DTCH transmissions.  Instead, the HS-DPCCH should be transmitted whenever a downlink HS-DSCH packet is transmitted.  This ensures that a HARQ ACK/NACK is always transmitted before very HS-DSCH packet and CQI are provided for subsequent packets.

Proposal 1: HS-DPCCH transmissions should be independent of UL DCCH/DTCH transmission

Proposal 2: A HS-DSCH transmission to the UE should be followed by a HS-DPCCH transmission from the UE
The first HS-DSCH packet after a period of inactivity may need to be transmitted based on old CQI or based on blind estimation of the radio condition.  After which, HS-DPCCH will be transmitted as in Proposal 2 above.  This is acceptable for low traffic activity.  Since smartphone traffic is likely to be bursty in nature, they will likely be put in enhanced CELL_FACH.  As the number of UE in CELL_FACH increased and their traffic activity increased, the nature of bursty traffic will result in many (first) HS-DSCH transmissions without an accurate CQI.  Furthermore, the NB usually requires a few CQI updates to average out instantaneous radio channel conditions and thus, optimally schedule the UE with appropriate transport block size.  The benefits of the availability of CQI can be further extended to the (many) first HS-DSCH transmissions.  However, this would require the transmission of HS-DPCCH during the inactivity period and relying on uplink DCCH/DTCH transmission is not sufficient since CQI needs to be frequent and uplink transmission prior to a downlink transmission may not be frequent enough.  The transmission of this HS-DPCCH should consider the following:

· be frequent enough such that the CQI is valid

· should not caused significant consumption of the battery life
· the NB should be able to control such transmissions.
Proposal 3: CQI should be available prior to all HS-DSCH transmissions (including the 1st HS-DSCH transmission)

The transmission of HS-DPCCH requires uplink resources.  This can be a new set of common HS-DPCCH resources that can be used or reuse the existing common E-DCH resources.  It is expected that the number of UEs sending HS-DPCCH can be (much) larger than the number of available common resource.  The usage of such resource should consider the followings:

· The resource should be able to efficiently serve a large number of UE

· minimise the setup time (e.g. preamble and synchronisation) that may be required to obtain the resource for HS-DPCCH transmission since the CQI transmission can be frequent. 
·  It is preferable that the UE does not hold on to a (common) resource for too long in transmitting the CQI, especially if the resource is a common E-DCH resource, to allow efficient utilisation of the common resources.  Ideally the UE should release the resource as soon as it has finished transmitting the CQI.
Proposal 4: Discuss how common resources can be used to transmit HS-DPCCH particularly prior to the 1st HS-DSCH transmission.
3 Conclusion
In this contribution, we discussed on improving the efficiency of HS-DPCCH transmissions.  It is proposed:

Proposal 1: HS-DPCCH transmissions should be independent of UL DCCH/DTCH transmission

Proposal 2: A HS-DSCH transmission to the UE should be followed by a HS-DPCCH transmission from the UE
Proposal 3: CQI should be available prior to all HS-DSCH transmissions (including the 1st HS-DSCH transmission)

Proposal 4: Discuss how common resources can be used to transmit HS-DPCCH particularly prior to the 1st HS-DSCH transmission.
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