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1.
Introduction

The Work Item “Further EUL Enhancements” led by RAN2 has been agreed in [1]. The objective of this work item is to specify technical solutions for increasing the uplink capacity, coverage and end user performance (e.g. latency, achievable rates, etc.). The improvements should address following scenarios

-
Improvements to uplink user plane cell capacity with high number of users

-
Improvements to uplink coverage and latency

The detailed objectives of this work item are:
- EUL coverage improvements for single and multi RAB, by means of TTI switching and UPH measurements improvements;
- Improvements to current access control mechanism to provide a more flexible approach for UTRAN to primarily control Connected Mode in case of uplink overload. 
- Introduce enhancements for enabling high user bitrates in single and multi-carrier uplink mixed-traffic scenarios. 

- Reduce UL control channel overhead for HSPA multi-RAB operation by means of HS-DPCCH overhead reduction.
This paper is to analyze the work Item impact on RAN3 and discuss the solutions.
2.
Discussion and Solution
2.1 EUL coverage improvements
2.1.1 The RAN2 discussion and progress
RAN2 has discussed the solution on TTI switching and UPH measurements improvements with the motivation that 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
· UPH measurements improvements: a possible improvement would be introducing additional and configurable (via RRC signaling) measurement windows or filter conditions, as for current L3 measurements;
· TTI switching: E-DCH TTI switching is proposed as in below:
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However exactly which nodes will control the TTI switching is still under discussion in RAN2.

2.1.2 RAN3 impacts and solutions
Both Node B and RNC should be updated to support this new feature of TTI switching. Therefore it would be necessary for Node B to indicate its capability to RNC, and RNC to indicate its permission to allow the TTI switching.

According to the solution discussed in RAN2, there are two alternatives: 

A)  Node B would, when the UPH report met the criteria, make a decision to do the TTI switching.

B)  Node B would indicate to RNC that the UPH report has met the TTI switching criteria

Either way, Node B needs to inform RNC about the TTI switching updates.

Similarly, RNC either needs to inform all the Node Bs or the non-serving Node Bs about the TTI update. 
2.2 Access Control Improvements
2.2.1 The RAN2 discussion and progress
So far, the identified solutions include: 
a) differentiation of access delays or access restrictions according to UTRAN assigned priorities for UE's in Connected Mode. Idle Mode may be considered.

b) in addition, other enhancements could be considered (e.g. wait timers for CS and PS domain, wrap-around for value tag, DSAC/PPAC updates in CELL_DCH)
2.2.2 RAN3 impacts and solutions

While the most impact would be on RAN2, depending on the outcome of the RAN2 discussion, there may be RAN3 impact, if there is a need to modify the current procedure.
2.3 Enabling Higher User Bitrate

2.3.1 The RAN1 discussion and progress
The discussion is mainly driven by RAN1 on this matter. Three main areas are identified:

a) DTX/DRX enhancements (e.g. decouple DRX/DTX parameters between primary and secondary carriers, increase DTX cycles, increase DRX cycles, independent DTX parameterization)

b) Improved granting:

Improved granting for secondary carriers and TDM operation
c) Improved power control after long DTX gap on secondary uplink frequency, if performance issues due to long data interruption are found
2.3.2 RAN3 impacts and solutions

Depending on the outcome of the RAN2 discussion, there may be RAN3 impact.
2.4 Reduce UL control channel overhead
2.4.1 The RAN1 discussion and progress

Currently RAN1 is still discussing the solution, for example, the CQI reduction scheme for power limited Multi-RAB scenarios;
2.4.2 RAN3 impacts and solutions

Depending on the outcome of the RAN1 discussion, RAN3 may be impacted to support, for example, RNC to configure the CQI reporting intervals C1, C2 and DL activity period for both UE and Node B;
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