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1.
Introduction

The Study Item Further EUL Enhancements has been led by RAN2 to increase the uplink capacity, coverage and the end user performance. Eight improvement areas are identified: enabling high user bitrate in a mixed traffic scenario; rate adaptation; improvements to efficient grand handling; improvements to EUL coverage; improvements to current access control; reduce UL control channel overhead; UL data compression and low-complexity uplink load balancing, refer to [TR 25.700].
This paper is aiming to give information on the areas that have been studied and the possible solutions that have been discussed, in order to discuss the possible RAN3 impact.
2.
Studied Areas and Solutions
2.1 Access Control
Access Control mechanisms include Access Class Barring (Rel-99), DSAC (Rel-6), PPAC (Rel-8) and Extended Access Class Barring (Rel-11). It is indicated in the SIB3, with separate bit strings. 

RAN2 has discussed the solutions on

· SIB3 reading as “to force UE to re-acquire the SIB3”; 
· Wait Time enhancements as “possibility to introduce waiting time per CN domain”
· DSAC update in CELL_DCH as “extending UTRAN Mobility Information message with DSAC information”.
The solutions do not impact RAN3.
2.2 UL data compression
With UL data compression, the number of bits needed to be sent over the air in order to convey the same amount of information is reduced. This results in a more efficient use of cellular resources by either increasing the application data rate or reducing the Rise-over-Thermal for the system. It may enable more of the packets to be transmitted in the Cell FACH state.
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RAN2 has discussed the solutions on

· RAN-level compression as “The transmission entity compresses a SDU”, see above.
The solutions do not impact RAN3.
2.3 Improvements to EUL coverage
In current 3G networks, there is still a substantial amount of large macro cells where supporting 2ms in the entire cell may be a challenge. In such environments, it may be necessary to fall back to the 10ms TTI when a user approaches the cell boundary. An efficient 2ms to 10msTTI switch is directly related to the accuracy of the coverage measurement and to the speed and robustness of the switching procedure.
RAN2 has discussed the solution on 

· UPH measurements by stating that “a possible improvement would be introducing additional and configurable (via RRC signaling) measurement windows or filter conditions, as for current L3 measurements”.

· E-DCH TTI switching as in below:


[image: image2]
These solutions will have RAN3 impact.
2.4 Enabling high bit rates
The interference increases with the increase of the transmitted bitrates. High bitrates introduce high interference to other users, and those users must increase their transmit power to overcome the interference and maintain their required signal to interference ratio at the receiver, affecting the cell both in terms of capacity and coverage. To enable ubiquitous high bitrate operation in a real-network environment, it makes sense to consider ways to isolate high-bitrates transmissions from users that are vulnerable to the high interference created and vice versa, a “Lean Carrier”.
RAN2 has discussed solutions on enhance power control and reduce DPCCH overhead among the solutions  “control DPCCH SNR rather than SINR”; “disable the uplink DPCCH transmission when no uplink data” and “DPCCH is only transmitted with E-DCH”.
RAN2 has discussed solutions on grant handling among the solutions of “introduction of a new grant channel” or “modify and reuse the existing”.

Depending on the outcome of the study, there may be RAN3 impact on supporting the new configuration.

2.5 Rate adaptation
The power-based scheduling method is referred to the traditional HSUPA scheduling and E-TFC selection mechanism. For that approach the serving grant SG simultaneously defines the transmission power level and the E-TFC. The SG value is selected relative to the current DPCCH power level based on the available RoT budget.
RAN1 has discussed to introduce SINR based scheduling method to decouple the power control and E-TFC selection procedure and by that to change current power based scheduling approach.
It is not clear how RAN3 will be impact. Maybe RAN3 need to provide the capability indication or new power control input parameters. 
3.
Proposal

It is proposed that RAN3 discuss the possible impact related to section 2 above.
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