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1.
Introduction

In [1] RAN2 asks RAN1 to provide an estimate of the camping times in CELL_FACH that would benefit from a measurement reporting update mechanism. In reference [2], we have provided detailed system level analyses trying to give answers to two questions for RAN1 analyses:

· What is the loss in performance if the measurement of CPICH Ec/Io is routed via RNC to Node B from the UE instead of direct delivery from the UE to Node B?

· How often the UE should provide the feedback in CELL_FACH state?

The system level analysis in [2] give a more detailed view on the initial path loss analysis contributed to RAN1#48 in St. Louis in [5] but the message in both points to the same direction.

In this contribution we summarise our understanding of those results and provide our view on how to progress work in RAN 2 on this matter. 
2. Short summary of the simulation results
Based on the simulation results in the macro and outdoor to indoor environments in [2], the physical layer performance of the UE in enhanced CELL_FACH state is only marginally lower in the case the feedback is routed via RNC to Node B compared to direct delivery from the UE to Node B. This is because the instantaneous channel conditions at time instant the UE is scheduled can be very different than the measurement result averaged over long averaging window.

Results also show that outdoor to indoor that there is a 6-8 % loss in physical layer throughput in the area of 20 – 80 percentiles but no difference in coverage critical area when only initial measurement is available compared to periodic reporting.

As a summary, only initial measurement report routed via RNC as normal L3 measurements may be enough in simulated macro and outdoor to indoor environments if time in enhanced CELL_FACH state is few seconds. 
3. Consideration on protocol design
In following sections we present aspects relevant for the RAN2 architecture and protocol design on the uplink quality reporting scheme. The obvious target of the design is to provide robust and simple protocol design which can be utilised in different scenarios.
3.1.
Initial report in RACH
The baseline of the design is the fact that initial quality reporting has been agreed to be done with RACH measurement reporting available in Rel6 in Cell update and in RRC Connection request message. The main benefit of this was that this scheme does not bring any changes to UE uplink procedure, RACH transport block sizes, and MAC protocol.
As shown in [2, 5], the measurement update does not bring significant gains if the CELL_FACH state "camping time" is few seconds. When "camping time" is tens of second the reporting update would become beneficial but the reporting delay to route the report from RNC to Node B does not deteriorate the L1 performance significantly.
When also looking the UE power consumption in CELL_FACH, challenges to introduce DRX scheme into it [3] and benefits of moving the UE to the CELL_PCH state after short inactivity the measurement update scheme can hardly be considered as essential feature of Enhanced CELL_FACH WI. 

Conclusion 1: The measurement reporting update is non-essential feature for Enhanced CELL_FACH state and only very limited complexity increase can be considered acceptable if scheme is introduced at all.

Conclusion 2: The routing the reporting via RNC is a viable option from L1 performance point of view if the reporting update scheme is introduced and experiences little to no performance degradation over direct (and much more complex) reporting to the Node B.

Conclusion3: It can further be concluded from [6] that if a more advanced UL feedback mechanism would be introduced, more gains would be available from ACK feedback than faster CQI feedback.

3.2. Direct data transmission to UE in CELL_PCH
The direct data transmission to the UEs in CELL_PCH state (URA_PCH is FFS) was agreed in previous meeting. In short the scheme is indented to work so that network sends PICH indicating HS-SCCH transmission for certain group of UEs (PICH can same time indicate the presence of Rel99 paging). The UEs in CELL_PCH state having the dedicated H-RNTI allocated will after detecting the PICH will receive the HS-SCCH with dedicated H-RNTI. In [4, 7] it is proposed that UE receiving the PICH will receive HS-SCCH 5 subframes (10ms) and if any of the subframes indicate the transmission on HS-DSCH the UE receives the corresponding HS-DSCH subframe. As the activity is initiated by UTRAN, UTRAN does not have any quality results for the initial transmissions. 
It was left as an open issue how the UE moves to the CELL_FACH state after receiving the HS-SCCH and HS-DSCH. Different options would be:
1) Detecting the dedicated H-RNTI in HS-SCCH; 
would allow the retransmissions to be performed similar manner as in CELL_FACH state. The probability of having PICH false alarm and then decoding HS-SCCH incorrectly so that sent H-RNTI matches own H-RNTI is extremely low.

2) Decoding the HS-DSCH successfully; 
the problem of this is that retransmissions scheme needs to be fixed, as if UE after decoding HS-SCCH is not successfully decoding the HS-DSCH the state transition is not triggered and UE will not revert to continuous reception.
3) Initiating the uplink transmission; 
the problem is same as in case 2 with addition that care should be taken that UE after receiving one HS-DSCH subframe correctly will initiate some uplink transmission. One could e.g. found the situation that one RLC SDU of data is transmitted in two RLC PDUs in different HS-DSCH TTI and UE receiving first PDU but missing second one would potentially not even send RLC ack to the NW.

In each option, it should be carefully designed how the UTRAN gets the information that UE has received something and moved to CELL_FACH state so that transmission can be continue. 
Additionally, without any new definitions the DL quality measurement report will not come to the RNC as UE is not performing Cell update procedure after receiving DCCH or DTCH message directly. But as discussed earlier it would be highly beneficial.
Thus it seems necessary to solve the state transition to CELL_FACH after receiving data directly CELL_PCH and how the downlink quality reporting is provided with one solution. 

One solution would be to define that when detecting the dedicated H-RNTI from HS-SCCH in CELL_PCH state the UE initiates the DL quality reporting in UL. As the reporting requires uplink transmission the UE would move to CELL_FACH sate and start selection PRACH for uplink transmission. A successful uplink transmission for DL quality reporting would indicate to UTRAN the UE's state transition to CELL_FACH in addition to actual DL quality.

Proposal 1: The UE initiates sending the DL quality report in RACH after decoding the dedicated H-RNTI from HS-SCCH. 

The actual reporting can then be done either on RRC or piggybacked to MAC header on RACH. In next sections we discuss these options. 

3.2.1
Piggyback the report in the MAC header 
The Figure 1 presents the potential MAC header structure on RACH including the quality indicator (QI). The new header could be indicated by using one of the reserved TCTF values (values 10, and 11 are not used). If the C-RNTI and H-RNTI allocated to a UE are assigned to the same value by RNC, the Node B would in principle be able to decode the quality indication and perform mapping between QI and DL transmission. The reporting would also go to RNC as the MAC header is needed in RNC to figure out the correct decoding of the SDU.
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Figure 1: Potential MAC header on RACH including quality indicator (QI)
However, looking the scheme with more details quite few questions arises 

1) How many bits should be used on QI reporting? 
2) Should the report be based on CPICH RSCP or Ec/No?
3) Should the new format be used in all uplink transmissions, including cell update, even though new report is not always needed?
4) The RACH transport formats are defined for current header. Should new formats be defined or should the number of bits in MAC SDU be reduced?
5) If the uplink reporting is triggered immediately after decoding HS-SCCH correctly with dedicated H-RNTI, should the MAC SDU part be omitted with separate TF, or use padding to fill the MAC-SDU? 

a. If MAC SDU part is omitted is the MAC header forwarded to RNC? 

b. How to indicate is the MAC SDU padding or not?

6) How the new format can be used together with Rel99 RACH? Is separate PRACH required?

In summary, modifying the MAC header introduces some issues to on RACH transport channel, none being something that cannot be solved, but increasing the complexity of the system.
3.2.2
Reporting as RRC message 
An alternative solution to include the reporting in MAC header is to introduce measurement report on RRC. The necessary modification would be to introduce RACH measurement results in RRC: Measurement Report message and define that UE initiates send that report as receiving the HS-SCCH with correct H-RNTI as discussed in section 3.2. 
The drawback of this proposal is:

1) As the transport formats of the RACH can only carry single transport block in single TTI, the RRC message will require complete RACH procedure. This introduces some delay uplink data transmission but as if the procedure is started with HS-SCCH reception the introduced delay is very marginal. 
On another hand the benefits of the solution are:

1) The complete RACH measurement results becomes available to RNC; 

a. Network can freely configure the measurements to be reported as today in measurement results on RACH.

b. Enables RL setup with correct DL power setting with existing RRM algorithm in direct CELL_DCH state transition. Even start of immediate SHO is possible.
c. Enables immediate resource setup on inter-frequency as also inter-frequency measurement report is available

2) UTRAN, including RNC, receives information that UE has moved to CELL_FACH

3) MAC protocol and RACH procedure including transport formats remains unchanged

4) Simple modification of the RRC specification
As summary the defining that UE initiates sending the RRC: Measurement report message on RACH after receiving HS_SCCH with dedicated H-RNTI is attractive solution for solving the synchronisation between UE and UTRAN on CELL_PCH to CELL_FACH state transition and provide DL quality report to the UTRAN for further DL transmission in HS-DSCH for the UE in CELL_FACH state.
4.
Conclusions
It is proposed to discuss and agree on the conclusions 1-3. 

Additionally it is proposed to agree on CELL_PCH to CELL_FACH state transition based on proposal 1 in case when UE is configured to CELL_PCH state with dedicated H-RNTI. 

Furthermore it is proposed to discuss discus different signalling solutions how to provide the DL quality report to the UTRAN in case of direct data transmission to the UEs in CELL_PCH state for future transmissions.
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