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1.
Introduction

When UE sends a RRC message with ‘Measurement results on RACH’, UTRAN can control HS-SCCH and HS-DSCH transmissions based on the measurement results. Since RNC received the results from the UE, when RNC sends PDU carrying data to NB, RNC should indicate transmission power level based on the measurement results [1]. 
However, UTRAN cannot command UE in CELL_FACH to send event-triggered or periodical channel quality reports. If UE is camping in CELL_FACH for a long interval, we could not efficiently utilize downlink power used in CELL_FACH. Therefore, if we envisage the long camping scenario in CELL_FACH, we think that it is necessary to introduce channel quality measurement reporting on RACH optimized for the scenario.
2.
Discussion on CQ Reporting on RACH
As mentioned above, we think CQ reporting on RACH is beneficial for control of HS-SCCH and HS-FACH transmissions in NB. To enable that, we have two known schemes [1] [2].
2.1
Option 1: Channel Quality Reporting to RNC
We can introduce a new RRC measurement procedure in CELL_FACH state [1]. At this moment, a measurement reporting on RACH in CELL_FACH can be triggered only in case of traffic volume and positioning purposes. It is not triggered by changing radio conditions in RRC spec. Thus, it is a new RRC measurement in CELL_FACH.
We see some drawbacks of this option like this:
· Significant overhead
Measurement reports are carried on RRC messages. Thus, whenever UE report a RRC CQ message on RACH, significant overhead due to RRC coding, RLC header and MAC header will be added to every RRC CQ message. 
· Significant uplink interference

Due to significant overhead in RRC, RLC and MAC, uplink interference could increase significantly. That undermines use of HS-DSCH in CELL_FACH.
· Delayed reporting
All measurement reports should be sent to RNC at first. So, NB cannot utilize the recent CQ report to transmit HS-DSCH in CELL_FACH at the point of time when UTRAN receives measurement reporting on RACH.
2.2
Option 2: Channel Quality Reporting to NB

In this option, direct channel quality reporting on RACH to NB is proposed. To send a CQ report to NB, UE MAC includes CQ reporting in MAC PDU and sends it on RACH. This measurement reporting is under RRC control like option 1. R99 RACH can be used for this purpose. Thus, this option has no impact on RAN1. Details of this option are shown in section 3.
Compared to option 1, we see some benefits of this option like that:
· Marginal overhead

Measurement reports are carried on MAC PDU. Compared to option 1, there is no RLC and RRC overhead. Overhead is only basic MAC header which is what we should admit to introduce CQ reporting on RACH. Thus, this option has marginal overhead only.
· Marginal uplink interference

Due to no overhead in RLC and RRC, increment of uplink interference would be negligible. If we feel uplink interference, we could have more reporting on RACH.
· Quick reporting

All measurement reports are directly sent to NB. Hence, NB can utilize the recent CQ report to transmit HS-DSCH in CELL_FACH at the point of time when NB receives measurement reporting on RACH.
3.
CQ Reporting carried in MAC PDU
We think that option 2 is better than option 1 because of the reasons above. Thus, we propose CQ reporting in MAC PDU on a RACH message. This section provides detailed description of option 2.
3.1
MAC PDU Format
The figure 1 shows the simple proposal for MAC PDU format carrying CQ information. This format produces a short size of MAC PDU. 
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Figure 1: The Proposed MAC PDU Format
To indicate MAC PDU carrying CQ, one code in the TCTF field is reserved for RACH carrying CQ as shown in Table 1. We propose only in case a UE-Id is included in the MAC header, CQ can be included in the MAC PDU as shown in figure 1. It is because if there is no UE-Id in the MAC header i.e. CCCH on RACH, NB MAC cannot know which UE reports CQ in the MAC PDU.

	TCTF 
	Designation

	00
	CCCH

	01
	DCCH or DTCH

over RACH

	10
	CQ reporting
over RACH

	11
	Reserved

(PDUs with this coding will be discarded by this version of the protocol)


Table 1: The Proposed Coding of the Target Channel Type Field on RACH for FDD

In addition, we propose that when CQ field is carried on MAC PDU, UE includes H-RNTI in the UE-Id field in uplink. At this moment NB MAC understands H-RNTI type and E-RNTI type for UE identification. In CELL_FACH, only RACH is used and E-DCH is not used in CELL_FACH. For this reason, we propose that H-RNTI is included in the UE-id field on RACH carrying CQ. If H-RNTI type only is used in MAC PDU carrying CQI, UE-Id type field is not needed as shown in figure 1.
3.2
CQ Information Field
We prefer a short size of CQ field. If CQ on RACH is similar to RRC ‘Measured Results on RACH’, CQ should include 65 bit info in length which consists of 14 bit CPICH Ec/No, 36 bit CPICH RSCP and 15 bit Path loss. That results in 86 bit info of MAC PDU carrying CQ. We can support 86 bit RACH message carrying CQ which is still short in length.

However, if possible, we would like to further reduce uplink interference. One solution is to follow R5 HSDPA CQI reporting. In R5, CQI is 5 bit in length. Thus, one MAC PDU in figure 1 is 23 bit long. That is very short in length.
Furthermore, if QPSK only is used or the number of OVSF codes is less than R5 HSDPA for HS-DSCH in CELL_FACH, Table 9.2.3.1 in 25.321 shows that CQ field could be further reduced to 4 bit or less in size.
4.
Conclusion

We think that CQI reporting is necessary for HS-FACH transmissions in Rel-7. Thus, we propose to specify CQ reporting on RACH from long camping UE in Release 7.
We have some concerns on a RRC measurement report on RACH in CELL_FACH due to significant RLC/RRC header overhead, uplink interference and delayed reporting via RNC. Moreover, since a current RRC measurement message is widely used for diverse measurement scenarios, the message size could not be optimized for this CELL_FACH enhancement case.
Hence, we propose MAC PDU carrying CQ on RACH under RRC control which can be optimized for CELL_FACH enhancement. This solution will provide marginal overhead and interference in uplink and so quick and compact reporting to NB.
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