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1. Introduction

At the last RAN2 meeting, lots of solutions were discussed for E-DCH TTI switching enhancements, aiming for a fast and robust TTI switching procedure. The agreements are as below:
	Who makes the decision

- Capture in the TR explicitly that in addition to the Node B making the decision, the RNC can also make the decision and that it is feasible to have both solutions. 

How to inform the non-serving Node Bs about the TTI switch when the Node B takes the decision

- We will capture the two alternatives for when the Node B takes the decision 


1) Alternative 1 - TTI switching indication is transferred to non serving Node Bs through the RNC

2) Alternative 2- Layer 1 or Layer 2 indication from UE to serving and non-serving Node Bs.

- For alternative 1 and 2 we will capture the identified concerns.  For alternative 2 we will capture the concern on the need for all Node Bs to reliably decode the layer 1/2 signalling.  


In this contribution, we give our analysis on comparison of E-DCH TTI switching methods.
2. Discussion
Here are two TTI switching methods for enhancements, and in addition we also list the legacy method in order for comparison.
2.1 The legacy E-DCH TTI switching method
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Figure 1: the legacy E-DCH TTI switching method
As shown in figure 1, the RNC collects the UL coverage measurements result from RRC reports, such as 6x events, and makes the TTI switching decision.
2.2 The RNC controlled E-DCH TTI switching method
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Figure 2: the RNC controlled E-DCH TTI switching method
Figure 2 shows an RNC controlled E-DCH TTI switching method, and it is noted that the UL coverage measurement report can be sent via MAC layer or RRC layer. Compared with the legacy approach, the improvements are as below:

1. Compared to the legacy method, the RNC controlled method could be faster as L1 signalling is used for switching indication.
2. The UL coverage measurements report is the filtered UPH report, and compared to the legacy event 6X, it could reflect the UE’s coverage information accurately and closely.
2.3 The Node B controlled E-DCH TTI switching method
Currently, the UPH is seen to provide a good coverage indication so that it is appropriate for TTI switching decision. Moreover, the RAN2#83 meeting agreed that the Node B sends the final TTI switching order via an HS-SCCH order to inform the UE about the TTI switching. So we think that it is straightforward for the Node B to take the TTI switching decision.

In our opinion, the method could save the Iub signalling for transmitting the TTI switching indication (compared to the RNC controlled method), so it would be faster than the RNC controlled TTI switching method.

For this method, possible issues are that when the UE is in Soft handover status, the alignment among the serving Node B and non-serving Node Bs needs to be guaranteed. At the last RAN2 meeting, two alternatives were agreed on how to inform the non-serving Node B of necessary information.
Alternative 1:
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Figure 3: the Node B controlled E-DCH TTI switching alternative 1

As shown in Figure 3, after the serving Node B sends TTI switching indication in L1, the serving Node B needs to inform the RNC about the TTI switching and then the RNC will transfer this indication to all the non-serving Node Bs, and which guarantees the alignment among the serving and non-serving Node Bs when the UE is in Soft handover status.
Regarding this alternative, there is transmission delay on the switching indication among the serving Node B and non-serving Node Bs, thus two concerns should be considered:

(1). There is no soft handover combining gain from non serving Node Bs before receiving the indication, because the non- serving Node Bs still consider using the old E-DCH TTI type.
(2) In [1], there are concerns that the E-RGCH and E-HICH would undergo mismatch between the UE and non-serving Node Bs before receiving the indication, and it may result in RLC and possibly even higher layer retransmissions so that additional data transmission is introduced.

Alternative 2:
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Figure 4: the Node B controlled E-DCH TTI switching alternative 2

As shown in Figure 4, after the serving Node B sends TTI switching indication in L1, the UE uses a Layer1 or Layer2 indication to inform the Node Bs about the TTI switching. Compared to alternative 1, there are no issues on transmission delay over Iub interface.
Regarding this alternative, the reliability of reception of Layer1 or Layer2 indication for TTI switching on non-serving Node Bs should be considered.
2.4 Comparison of the methods
In this section, we provide table 1 for comparison of the methods for E-DCH TTI methods.

Table 1: Comparison of E-DCH TTI switching methods

	
	The legacy method
	The RNC controlled E-DCH TTI switching method
	The Node B controlled E-DCH TTI switching method

	Latency
	RRC signalling based TTI switching may introduce long latency.
	Layer1 signalling based TTI switching is seen to be faster than RRC signalling based method.
	Layer1 signalling based TTI switching is seen to be faster than RRC signalling based method.

	Pre-configuration
	No.
	Required in the UE, but FFS on the network side.
	Required in both the UE and the network.

	Signalling overhead
	RRC signalling.
	Some of procedures could be performed in Layer1 or Layer2.
	Some of procedures could be performed in Layer1 or Layer2.

	Robustness
	Regarding the TTI switching indication from the RNC to the UE, RRC signalling is seen to be reliable.
	Regarding the TTI switching indication from the Node B to the UE, HS-SCCH orders are seen to be reliable because it has feedbacks from the UE.
	Regarding the TTI switching indication from the Node B to the UE, HS-SCCH orders are seen to be reliable because it has feedbacks from the UE.
How the non-serving Node Bs receive the switching indication accurately depends on the alternatives.


3. Conclusions
In this paper, we discuss the comparison of E-DCH TTI switching methods, including the legacy method, RNC controlled method and Node B controlled method. It is proposed:

Proposal: It is proposed to capture the analysis and comparison in this paper into the TR [2].
4. References

[1] R2-133567, Optimizations for UL coverage extension, Qualcomm Incorporated, RAN2#83bis

[2] R2-133734_25700-050, 3GPP TR 25.700 v0.5.0






2/4

_1444737010.vsd
UE


Node B-1
serving


Node B-2
Non serving


RNC


UL coverage measurement report


TTI switching decision


HS-SCCH order for TTI switching


TTI switching indication


TTI switching procedure is completed


RB Reconfiguration (E-DCH 2ms TTI, preconfigures E-DCH 10ms TTI setting)



_1444737025.vsd
UE


Node B-1
serving


Node B-2
Non serving


RNC


RB Reconfiguration (E-DCH 2ms TTI, preconfigures E-DCH 10ms TTI setting)


UL coverage measurement report


HS-SCCH order for TTI switching


TTI switching indication


TTI switching procedure is completed


TTI switching decision



_1444737042.vsd
UE


Node B-1
serving


Node B-2
Non serving


RB Reconfiguration (E-DCH 2ms TTI, preconfigures E-DCH 10ms TTI setting)


RNC


UL coverage measurement report


HS-SCCH order for TTI switching


The indication is received by Node Bs involved with SHO


The UE sends Layer1 or Layer2 indication for TTI switching


TTI switching procedure is completed


TTI switching decision



_1444736975.vsd
UE


Node B-1
serving


Node B-2
Non serving


RNC


UL coverage measurement report


TTI switching decision


RL Reconfiguration


RB Reconfiguration



