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1.
Introduction

In [1], we proposed to transfer CQ information in MAC PDU carried on a RACH message to NB. In addition to [1], we discuss alternatives of how to trigger CQ reporting on RACH.
2.
Triggering of CQ Reporting on RACH
2.1
UE Triggering Scheme

UTRAN can configure periodical or event-triggered CQ reporting. On one hand, in case of periodical CQ reporting, RRC configures a CQ cycle and UE reports CQ on RACH every CQ cycle. However, when channel variation is marginal, CQ reporting won’t be necessary and would waste uplink resource. Thus, periodical CQ reporting could cause increasing uplink interference.
On the other hand, in case of event-triggered CQ reporting, UTRAN commands UE to report CQ on RACH only when there is a certain level of channel variation. In this case, the number of reports on RACH can be reduced and so it seems to be better to use event-triggered CQI reporting.
One drawback of this UE triggering scheme is that CQ reception is not guaranteed because RACH dose not provide safe delivery service. Since ACK/NACK of CQ reception is not sent, UE cannot make sure that NB completely receive CQ information on RACH.
As one solution, to increase robustness of CQ reporting, when UE sends CQ on RACH, UE can repeat the same CQ transmission on a RACH message as shown in figure 1 like HSDPA CQI transmission. Since CQ information size can be small, we think that if possible, 2 ms TTI could be introduced for a RACH message carrying CQ. In this case, repetition of 2 ms TTI e.g. within 10 ms could make RACH transmission carrying CQ robust. However, repetition of CQ on RACH would have some impact on specs.
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Figure 1. Repetition of CQ Reporting on RACH

2.2
NB Triggering Scheme

Instead of UE triggering, NB can trigger CQ reporting on RACH from UE in CELL_FACH as shown in figure 2. When NB sends polling to UE in CELL_FACH, UE reports CQ on RACH to NB. To send polling, NB can use HS-SCCH channel or MAC PDU on HS-FACH. 
In case of MAC PDU, MAC PDU operates with HARQ and so polling in MAC PDU can be delayed. Thus, we prefer to mark polling on HS-SCCH. When HS-SCCH is used for polling, H-RNTI of which UE needs to report CQ on RACH is indicated on HS-SCCH with polling.
When NB has a MAC PDU to transmit on HS-DSCH, NB indicates polling on HS-SCCH and then UE reports CQ on RACH to NB. Thus, UE decides if CQ is transmitted or not only according to polling on HS-SCCH. 
If NB receives no CQ information from the UE for a certain period after sending polling, NB can indicate polling again and then UE reports CQ on RACH. Thus, reception of CQ reporting is guaranteed. In addition, when NB indicates polling again, we believe UE should be allowed to update CQ information. It is because even if polling requests CQ re-transmission, NB cannot soft-combine initial CQ and re-transmitted CQ on RACH due to the fact that NB cannot identify UE by a randomly chosen signature before looking at MAC PDU. Hence, polling on HS-SCCH does not cause retransmission at all times.
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Figure 2. NB triggered CQ reporting on RACH
In this scheme, if necessary, NB can request CQ on RACH for a UE any time. Thus, CQ on RACH may not need to be too robust. Also, whenever NB receives no reply to polling from UE, NB can request CQ on RACH again. Hence, polling on HS-SCCH may not need to be repeated. As a result, this scheme guarantees reception of CQ reporting with marginal uplink interference and small impact on specs.

3.
Conclusion

In [1], we proposed to report CQ in MAC PDU carried on RACH directly to NB under RRC control, in particular in case of long camping UE in CELL_FACH. In this case, we prefer event-triggering CQ reporting described in section 2.1. This is one of preferred solutions.
However, in this case, we will have RRC signaling overhead in downlink due to RRC measurement control, even in [2]. It is because UTRAN RRC should configure how UE report CQ on RACH. That would have some impact on RRC spec. 
Instead of RRC measurement control, we more or less prefer NB triggering polling scheme. In case of polling, RRC needs not to configure CQ reporting in details and so signaling overhead in downlink is marginal. Also, we would have only very small impact on RRC spec. Impact on MAC spec due to polling would be more or less simpler than impact on RRC.
Accordingly, we propose to adopt polling on HS-SCCH together with MAC CQ reporting on RACH in Rel-7. This scheme guarantees reception of CQ reporting with marginal uplink interference. We think that HS-SCCH order can support another command i.e. polling.
On the top of that, we propose repetition of a RACH message carrying CQ information to make CQ transmission on RACH more robust. This would have some impact on specs.
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