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Introduction
During RAN#62, a Work Item on Further EUL enhancements was agreed. One of the objectives listed under the WID [1] is to introduce coverage improvements by means of enhancements to Uplink Power Headroom (UPH) measurements and TTI switching mechanism:-
- EUL coverage improvements for single and multi RAB, by means of TTI switching and UPH measurements improvements;
Whilst the discussion thus far has focused on the switching between 2ms and 10ms E-DCH TTI, one could also consider enabling faster switching between EUL and R99 DCH as a means to improve coverage. In this contribution these aspects are discussed.
[bookmark: _Ref386718351]R99 DCH vs. 10ms E-DCH TTI Coverage
In this section, we present results comparing the coverage of R99 DCH and 10ms E-DCH TTI in a lab setup. The lab test procedure and parameters are listed in the Annex A.
Single-cell
Figure 1 shows the uplink coverage comparison in a single-cell scenario.

Figure 1: Uplink Coverage with Single-cell Setup
   
The difference in coverage between two configurations is determined by comparing the UL attenuation (path loss) at 5% residual BLER It can be seen that UL coverage improves by ~4Db for PA3 and VA30 channels in a single-cell scenario with R99 DCH compared to E-DCH with 10ms TTI.
SHO
Figure 2 shows the uplink coverage comparison in a SHO scenario.
Figure 2: Uplink Coverage with SHO Setup
  
It can be seen that UL coverage improves by ~5Db for PA3 and VA30 channels in SHO scenario with R99 DCH compared to E-DCH with 10ms TTI.
Enabling fast TTI switch from E-DCH to R99 DCH
Based on results shown in section 2, we observe a 4-5 Db improvement in UL coverage with R99 DCH compared to E-DCH with 10ms TTI. Similar to the fast 2ms and 10ms TTI switching mechanism being introduced for E-DCH, a mechanism to switch faster from E-DCH to R99 DCH can help exploit the coverage improvement offered by R99 DCH. The agreed mechanism for fast switch between 2ms and 10ms TTI for E-DCH can largely be re-used for this purpose with the following additions/modifications:-
· UE will need to be provided R99 DCH pre-configuration in addition to 2ms and 10ms E-DCH pre-configuration
· New HS-SCCH order to switch from E-DCH to R99 DCH will need to be defined
· A mechanism to inform the non-serving NodeB of a switch from E-DCH to R99 DCH would need to be defined. The current working assumption of UE transmitting a special 18-bit E-TFC after the switch would not work as there is no such TFC defined for R99 DCH.
Conclusion
In this contribution, we have discussed the use case of enabling faster switching between E-DCH and R99 DCH. A 4-5Db coverage improvement is observed for R99 DCH compared to 10ms TTI E-DCH. It is noted that with some modifications/additions, the current agreed mechanism for faster switching between 2ms and 10ms E-DCH TTI can be reused for this purpose. The following is proposed:-
Proposal: EUL coverage improvements should also address the use case of switching from E-DCH to R99 DCH. For this purpose, agreed mechanism and signalling for switching between 2ms and 10ms E-DCH TTI should be re-used where possible, with updates and modifications as necessary.
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Annex A
Lab Setup
The coverage of R99 DCH and 10ms E-DCH TTI was compared in a lab setup.

Test Procedure:
· Configure the system with 2 Ues.
· Set up one UE with 10ms TTI
· Set up the other UE R99 DCH
· Set a low attenuator level: 0Db (explained below)
· Set up the PA3 channel conditions for both UE1 & UE2
· Establish PS data calls on both UE1 and UE2.
· Collect logs for 5 minutes
Repeat previous step with different uplink attenuator levels in 1Db steps so that we get 2 points with EUL residual BLER = 1% and up to high residual BLER levels or until the call cannot be sustained.
Repeat previous steps for VA30 channel.
Test Parameters:
	Parameter
	Value

	Rx diversity, UE
	Off

	UE Receiver
	Rake

	Rx diversity, Node-B
	On

	Node-Bs
	1 or 2 (For SHO) 

	Cells
	1 or 2 (For SHO); one in each Node-B

	UEs in the system
	2

	UL set point
	-32 to -6.7dB 


	RLC mode for PS traffic
	UM

	CQI feedback cycle
	8ms

	CQI repetition factor
	1

	UL Payload for E-DCH 10ms TTI 
	TBS: 331, Target BLER = 1%,  Target Number of Transmission = 1, Max Number of Transmissions = 2

	UL Payload for R99 DCH 
	TBS: 246, Target BLER = 1%




Test Metric: The difference in coverage between two configurations is determined by comparing the UL attenuation (path loss) at 5% residual BLER
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