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1
Introduction

In the document [1], the basic principle of using HSDPA in CELL_FACH state in FDD was illustrated. In that document following merits for the solution were identified:

1) Significantly increased peak bit rate available in CELL_FACH state

2) Reduced signalling delay of downlink messages

3) Reduced state transition delay from URA/CELL_PCH or CELL_FACH to CELL_DCH

4) Reduced download times experienced by the subscriber especially for the small files sizes (Web-pages etc…)

5) Increased and flexible cell capacity for transmitting signalling and data to the UEs in CELL_FACH state

6) Changes limited on L2 and L3; physical layer and cell reselection based mobility are kept untouched. 

7) Backward compatible with earlier releases

In this contribution we take look to the objectives of WI and further analyses above these merits of the proposal. Finally we propose a conclusion based on discussion. 
2
Discussion
Significantly increased peak bit rate available in CELL_FACH state
The usage of HS-DSCH in CELL_FACH, gives the full flexibility for sharing and using DL power and code resource between users in CELL_FACH state and HSDPA users. The short summary of different simulation result presented in [2] is presented in Table 1. The simulations are showing that the average throughput is roughly tenfold compared today’s available data rates on FACH. 
Table 1 RLC throughputs with RLC retransmission rates

	
	95 % [kbps]

	Average throughput [kbps]


	0 retransmission
	75
	450

	1 retransmission
	90
	495

	2 retransmissions
	80
	380

	3 retransmissions
	70
	305


Reduced signalling delay of downlink messages

As the TTI of the HS-DSCH is 2ms compared to 10ms TTI used in FACH, the TTI reduction gives direct delay savings the transferring the DL message to the UE, when the average data rate is comparable level with FACH due to shorter TTI alignment delay and interleaving delay. However, as the data rates are higher the same RRC message can be delivered to the UE in shorter time. Moreover, as data rates are roughly tenfold in average, the likelelyhood of transmitting single RLC SDU, i.e. RRC message in fewer TTIs or even in one TTI is increased. For example when considering the bit rate of 380kbps, it would mean that 760bits is transmitted in single TTI, which would mean 2-3 TTIs of 10ms. Additionally when SDU is transmitted in fewer TTIs it has positive effect on achieved RLC SDU error ratio after first RLC level transmission. 
Reduced download times experienced by the subscriber especially for the small files sizes (Web-pages etc…)
By using the HSDPA in CELL_FACH state the reduction of the download times experienced by the subscriber can be achieved by several ways depending on the network strategy. When UTRAN triggers prefers to move the UE directly the HSDPA the reduced DL signalling time is directly reducing the reconfiguration delay which is can easily be major delay part of overall download delay of the small file. On the other hand, when UTRAN prefers the transfer data in CELL_FACH state the increased data rate is directly used for user plane.
Additionally in our view if the design of the HS-DSCH reception in CELL_FACH state is done in a reasonable manner, the UE can receive PDUs from HS-DSCH during the state transition from CELL_FACH to CELL_DCH, thus allowing fully seamless state transition without interruption in the DL reception. Instead, the DL rate is just increased when Node B scheduler starts to receive CQI reports and HARQ feedback.

Increased and flexible cell capacity for transmitting signalling and data to the UEs in CELL_FACH state
The usage of HSDPA in CELL_FACH state and introduction of Node B based scheduling, the cell capacity for CELL_FACH state user can be made totally flexible between CELL_DCH and CELL_FACH users using HSDPA. Due to this flexibility HSDPA scheduler can use all HSDPA resources in one time moment to user(s) in CELL_FACH and in other time moment for other user(s) in CELL_DCH. The simulation results in [3] present the system level simulation results comparing today’s system and the situation when HSDPA in CELL_FACH is supported. From those simulations we can see that increased resource flexibility fully compensates the lost time diversity, even providing certain level of system level gains, as well as delay gains and bitrates in CELL_FACH state. 
Changes limited on L2 and L3; physical layer and cell reselection based mobility are kept untouched. 

When the HS-DSCH is used for transport channel, there is no need for introducing the new or modified transport and physical channels. The only necessary modification is the uplink configuration disabling the HS-DPCCH transmissions which can be considered to be very minor L1 change.  We consider this fact to be major benefit. 
On other hand, proposals such as using S-CCPCH with Node B scheduler suffer severe problems of not having dynamic SF usage the low SF. The introduction of dynamic SF for FACH/S-CCPCH would in practice mean defining of new S-CCPCH which would potentially mean time-multiplexed variable SF data part and fixed-SF control information. Naturally this information could also code multiplexed leading the HS-SCCH and HS-DSCH type of solution.
Regarding cell reselection based mobility we see that introduction of HSDPA reception does not introduce changes to intra-frequency mobility. However, when introducing DRX capabilities for HSDPA reception in CELL_FACH state it would be useful to consider the usage of those gaps for inter-frequency and inter-RAT neighbouring cells. Therefore, some work is needed in that area. However, as today the UE is mandated to measure in FACH measurement occasions these issues need to be defined independently from the used transport channel.
Backward compatible with earlier releases
As the earlier release UE will see the transmission to the UEs in CELL_FACH state as any other transmission of to the other UEs this feature can be introduced into the system without impacting legacy UEs. 

Based on above discussion we consider that proposed solution of using HS-DSCH transport channel in CELL_FACH state can support the objectives WI listed below: 
1) Increase the available peak rate for UEs in CELL_FACH state, e.g. by utilising HSDPA in CELL_FACH state.
2) Reduce the latency of user and control plane in the CELL_FACH, CELL_PCH and URA_PCH state by higher data peak rate
3) Reduce state transition delay from CELL_FACH, CELL_PCH and URA_PCH state to CELL_DCH state
4) Allow lower UE power consumption in CELL_FACH state by discontinuous reception
In addition, the work should guarantee that following objectives are met:

1) Improvements to address the delay requirements defined in 25.815, section 5 are acknowledged during technical design. 
2) UE possibilities to perform necessary Inter Frequency and RAT measurement 
3) The complexity and backward compatibility are considered. 

3
Conclusions

In previous sections we have addressed the benefits of using HSDPA in CELL_FACH state and considered that it can fulfil the WI objectives. 

Thus we propose to make a decision to use of HS-DSCH transport channel in Enhanced CELL_FACH state in FDD.
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� 95% of the users in the cell gets this rate or higher rate


� Average throughput that can be provide to the user in the cell; takes account the possible RLC retransmissions 





