Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG-RAN WG1 #52
R1- 080793
11th – 15th February, Sorrento, Italy
Agenda Item:
Enhanced Uplink for Cell_FACH State in FDD
Source:       HUAWEI
Title:         Analysis on CQI and HARQ feedback for Enhanced CELL_FACH state
Document for: Discussion, Decision

1 Introduction
In [1] at RAN2#60bis, it has been discussed that after the introduction of Enhanced Uplink for CELL_FACH state, the initial CQI report could be included in MAC PDU, thus it could be delivered directly to Node B, comparing with UE including “Measurement results on RACH” on uplink RRC messages on RACH in Rel-7, extra RNC processing capability and Iub transport resources could be saved, also the reporting delay could be reduced significantly. Another alternative for CQI report is using the HS-DPCCH, just as the case in CELL_DCH state [2]. In addition, HSDPA HARQ feedback might be available when the UE is actually allocated with the common E-DCH resource [2]. In this contribution, we will further discuss all the above issues.
2 Discussion
2.1 CQI report
In [3] at RAN1#48bis, it has been answered that the initial CQI report is sufficient if time in CELL_FACH state is limited to a few seconds or less. We know that in the ordinary UE only stays n CELL_FACH state for several hundred milliseconds, so except for the initial CQI report, all the succeeding CQI reports which could be got by period reporting scheme are not needed anyway. Node B could still make a semi-static MCS selection based on the initial CQI report in Rel-8. From this point of view, there are no gains for using HS-DPCCH for CQI report.
For Enhanced Uplink for CELL_FACH state, during the enhanced random access procedure, when UE first starting uplink transmission after receiving AICH ACK, the E-RNTI should be included in the MAC PDU for contention resolution. We know that the linking between uplink context and downlink context can only be established after Node B receiving the E-RNTI, any HS-DPCCH transmission with CQI before it would just increase uplink interference. Also the inaccuracy of CQI report on HS-DPCCH when contention happens should be taking into account, so if using HS-DPCCH for CQI report, the transmission of HS-DPCCH can only be started after contention resolution, as shown in Figure 1. But comparing CQI within MAC PDU, extra delay of about several milliseconds was introduced. As a result, taking CQI within MAC PDU together with the E-RNTI is the most fast and efficient way. In addition, using the received CQI, Node B can also control the power of contention resolution channel, i.e. E-AGCH.
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Figure 1: HS-DPCCH relation to contention resolution
2.2 HARQ feedback

In Rel-7, for HSDPA HARQ feedback is unavailable, so in order to reduce the RLC retransmission rate, Node B will do blind retransmissions, correspondingly, the UE will not response ACK/NACK feedback for HSDPA reception.
The introduction of Enhanced Uplink for CELL_FACH state makes it possible for the Node B to receive HSDPA HARQ feedback because uplink synchronization can be achieved and HS-DPCCH can be used. But in order to reduce the cost of common E-DCH resources, this feedback would only be available when the UE is actually allocated with the common E-DCH resource, in other times, HSDPA would need to be operated as in Rel-7. So, the additional cost and complexity should be evaluated comparing with the gains.
As we know, the downlink traffic does not always accompany with uplink traffic, the overlap between them may be very small. For “always-on” applications such as Web browsing or VPN, the downlink traffic will not be coupled with uplink traffic, thus HS-DPCCH are always not available during downlink HSDPA reception. Although uplink RLC ACK for downlink traffic will initiate a random access procedure for Enhanced Uplink for CELL_FACH state, but depending on the HSDPA scheduling situation and downlink traffic volume, as well as different polling mechanism configured by higher layer, uplink RLC ACK will only be sent by UE from several tens to several hundred milliseconds after downlink HSDPA reception, also the random access procedure will introduce some delays (i.e. only after collision resolved ,the ack./nack is useful,.). For UE will only stay in CELL_FACH state for about several hundred milliseconds, because of the delays mentioned above, sometimes when uplink HARQ feedback arrives at Node B, downlink HSDPA transmission for this UE maybe has been finished, thus all the possible gains caused by HARQ feedback will be reduced significantly even will be lost.
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For the case that uplink HARQ feedback arrives before the finishing of downlink HSDPA transmission, blind retransmissions still need be done to the early transport blocks, for the later transport blocks, a switch between blind retransmissions and transmissions based on ACK/NACK are needed for both Node B and UE, which will have a big impact on the scheduling and buffer management from the complexity point of view. If the downlink HSDPA transmission lasts a relative long time because of the big traffic volume, several switches maybe happens during the whole HSDPA reception, as shown in Figure 2. In addition, the extra delay caused by the switch of transmission mode should not be forgotten.
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Figure 2: switching of transmission mode during HSDPA reception
3 Conclusion

In this contribution, we discussed the possible impact on HSDPA operation in CELL_FACH state after the introduction of Enhanced Uplink for CELL_FACH state. It is known that UE will only stay in CELL_FACH for a short time thus only the initial CQI report is needed. Comparing with CQI on HS-DPCCH, CQI within MAC PDU will get short delay, also it can be used for Node B to control the power of E-AGCH for contention resolution. For HSDPA HARQ feedback, although it might get some gains, but the gains will be reduced significantly even will be lost for HS-DPCCH are always not available during HSDPA reception, in addition, the complexity caused by the switch of transmission mode should be taken into account, thus we think it is not needed anyway. So we propose:
Proposal 1: HSDPA operation in enhanced CELL_FACH state could be kept as it is in Rel-7, i.e. only initial CQI report is needed and no HSDPA HARQ feedback is needed.
Proposal 2: Initial CQI could be reported within MAC PDU in parallel with contention resolution.
Proposal 3: HS-DPCCH need not be configured for Enhanced Uplink for CELL_FACH state.
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