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1.
Introduction
In RAN1 LS, ref [1], “LS on RAN1 agreements on Further EUL Enhancements”, RAN1 has specified for the TTI Switching, that:
· The time required by the UE to complete the TTI reconfiguration process is 20 ms.

· The E-DCH TTI switching time is measured from the end of the HS-DSCH TTI in which the TTI switch order was received and consists of three components:

· The ‘quantization delay’ from the HS-SCCH order TTI to the closest UL radio frame boundary

· The ‘activation delay’ in the units of radio frames as signalled by higher layers. During this delay the UE continues with its current configuration and is able to transmit data on E-DCH.

· The delay required for the UE to complete the TTI reconfiguration process: 20ms. During this time, no E-DPCCH or E-DPDCH is transmitted

In the RAN2 LS, ref [2], LS on improvements to EUL coverage by TTI switching, RAN2 has agreed that:

The decision to trigger the (2ms to 10ms or 10ms to 2ms) TTI switch can be taken autonomously by the serving Node B or by the RNC. In the case that the RNC makes the decision, the RNC will then need to inform the serving Node B of this decision.

In both cases, whether the RNC or Node B makes the decision to switch the TTI, the serving Node B will inform the UE to perform the TTI switch via a new Layer 1 HS-SCCH order.
2.
Discussion

When the TTI switching decision is made, either by the serving Node B or by the serving RNC, the serving Node B will need to send the new defined HS-SCCH order to the UE. The HS-SCCH order will trigger the hand shake between the serving Node B and the UE, and after the defined time specified by TSG RAN1, both the serving Node B and the UE will use the new TTI configuration. Among the three timing components, the “Activation delay” is signalled by higher layers. It is signalled by SRNC to the UE. So if the SRNC can signal the Activation Delay to the serving Node B, both the serving Node B and the UE have the same knowledge of the three timing components related to TTI switching, the hand shaking will be successful.

In the case that the RNC makes the decision, how should the RNC inform the serving Node B of this decision? There have been different understandings, perhaps due to the different network implementations. In below, some options are listed. 
2.1 Sending HS-SCCH order at the reception of the Radio Link Reconfiguration Commit, as in the legacy
Sending HS-SCCH order at the reception of the Radio Link Reconfiguration Commit is the legacy behaviour from Rel 7. In Release 7, HS-DSCH Pre-configuration was introduced, so when SRNC decides to do the fast HS reconfiguration, SRNC will give an “indication” (the Fast Reconfiguration Mode IE) in the Radio Link Reconfiguration Prepare. At the reception of the Radio Link Reconfiguration Commit, the Node B will send a HS-SCCH order to the UE to initiate the serving HS-DSCH cell change.
2.1.1 Option 1: SRNC sends an indicator to the serving Node B in Radio Link Reconfiguration Prepare
In this option, the Radio Link Reconfiguration procedure is used. SRNC sends an indicator to the serving Node B in the Radio Link Reconfiguration Prepare. At the reception of the Radio Link Reconfiguration Commit, the serving Node B will send the HS-SCCH order to the UE. At the CFN given by the SRNC, the serving Node B will go to the new TTI configuration.
The SRNC should consider the Activation Delay and other timing components in the CFN calculation. This option is align with the legacy behaviour of sending the HS-SCCH order to do HS cell change.
2.1.2 Option 2: SRNC sends the Activation Delay to the serving Node B in Radio Link Reconfiguration Commit
In this option, the Radio Link Reconfiguration procedure is used. SRNC sends the Activation Delay in the Radio Link Reconfiguration Commit. The serving Node B will, at the reception of the Radio Link Reconfiguration Commit, send the HS-SCCH order to the UE. It will use the Activation Delay received and perform the hand shake with the UE. When both the serving Node B and the UE follows the same specification for the hand shaking process, they will go to the new configuration in the synchronized way.
2.2 Sending HS-SCCH order not at the reception of the Radio Link Reconfiguration Commit

In the below options, the HS-SCCH order is not sent at the reception of the Radio Link Reconfiguration Commit as in the legacy system, rather it is sent at the reception of another message, or at the appointed time.
2.2.1 Option 3: SRNC sends the Activation Delay to the serving Node B
In this option, SRNC sends the Activation Delay to the Node B, both to inform the Node B the Activation Delay, and to inform Node B that it has made a decision for the TTI switching. At the reception of this message, for example, Radio Link Reconfiguration Prepare, the serving Node B shall send the HS-SCCH order to start the TTI switching with the UE. Radio Link Reconfiguration Commit is not used.
2.2.2 Option 4: SRNC sends two CFNs to the serving Node B in two steps
In this option, the procedure is two step controlled. First SRNC sends a CFN in Radio Link Reconfiguration Prepare. The serving Node B will not send the HS-SCCH order at the reception of the message, rather it will send the HS-SCCH order at the expiry of the CFN. Then SRNC sends a Radio Link Reconfiguration Commit, in the second CFN given in the Commit, the serving Node B goes to the new TTI configuration.
2.3 Comparison of the different options

Three aspects are considered in the comparison table below: 

1. As we have legacy behaviour that the Node B sends a HS-SCCH order at the reception of the Radio Link Reconfiguration Commit, we compare the different options to see if it follow the legacy behaviour;
2. When the CFN is given by RNC, RNC needs to take the different timing facts into consideration, for example, the Activation Delay, transport delay. In the legacy, the RNC can perform the calculation well and the synchronized Radio Link Reconfiguration has been working nicely. However in the past discussion, there is a new concern that some RNC may have difficult to estimate when the HS-SCCH order is sent in the Node B and therefore difficult to calculate the CFN. Thus we compare the different options to see if RNC needs to calculate the CFN.
3. Whether HS-SCCH order is sent at the reception of a certain message or late at a specific time may introduce a delay and therefore may cause a delay in the TTI switching procedure. We compare the different options to see if any delay is introduced. 
	Options
	Follow the legacy behaviour to send HS-SCCH order at the reception of Radio Link Reconfiguration Commit
	The RNC is free from CFN calculation
	HS-SCCH order is sent right after the reception of the message, thus no extra delay introduced

	Option 1: RNC sends an Indicator, HS-SCCH order sent at the reception of RL Reconfiguration Commit
	YES
	NO
	YES

	Option 2: RNC sends an Activation Delay in Commit, HS-SCCH order sent at the reception of RL Reconfiguration Commit
	YES
	YES
	YES

	Option 3: RNC sends an Activation Delay. No Commit used
	NO
	YES
	YES

	Option 4: RNC sends two CFN
	NO
	NO
	NO


Table 1: Comparison table
3.
Evaluation
Based on the past discussion on this topic, the different vendor had different preference of the solution which suits to their network. The key concern raised is that different Node B takes different time to send the HS-SCCH order, therefore it is difficult for SRNC to estimate a suitable CFN, for the serving Node B to go to the new TTI configuration at the given CFN.
When CFN is given by the SRNC for the serving Node B to go to the new configuration, a calculation is needed in the SRNC one way or another. 

To avoid the CFN calculation, the best option among the options listed in Chapter 2 is option 2. In this option, the SRNC sends the Activation Delay in Radio Link Reconfiguration Commit. The advantages are:

1. The legacy behaviour is kept, that the Node B sends HS-SCCH order at the reception of the Radio Link Reconfiguration Commit;

2. The Node B receives the Activation Delay, so that it could do the hand shake with the UE, following the RAN1 specification.
Proposal 1: We propose RAN3 to discuss the different options and could agree to use Option 2 as the sole solution for SRNC to inform the serving Node B of the TTI switching decision.
In the past discussion, more than one solutions are proposed to solve the same problem. In this case, the inter-operability between vendors is worth to be looked over.
The question is of course if we would like to have this feature working between vendors, or we choose not to care much about the inter-operability.
Proposal 2: If we could not agree on one sole solution rather to prefer to have different solutions for the different network vendors, we propose RAN3 to discuss the need to support this feature over the multi vendors.

As different network vendor has different understanding and therefor has different preference of the standardized solution for how RNC should inform the serving Node B about the TTI switching decision, one way forward is that we leave this completely to the implementation, i.e no standardized solution.

We could document that for this aspect, the network vendor is free to choose whatever solution they prefer, that works for their products. The Inter-Operability of this feature is therefore not supported by the specification.

Proposal 3: One way forward is that we choose not to standardize any solution and give the network vendor the freedom to implement a solution suits their own product. We document the decision and state that Inter-operability is not supported, to avoid any further IOT discussion.

Another way forward is that different options in chapter 2 are introduced in the specification. The Node B chooses whatever option it wants to support. But for the Node Bs that support the legacy behaviour, that is to say, to send the HS-SCCH order at the reception of the Radio Link Reconfiguration Commit, the SRNC should always support it in the Radio Link Reconfiguration Commit. The motivation is that the Node B who implemented the legacy behaviour to send the HS-SCCH order at the reception of the Radio Link Reconfiguration Commit to perform serving cell change will only need minor change to support sending the HS-SCCH order to perform TTI switching.
Proposal 4: Another way forward is that we standardize multiple solutions and also introduce the fall back support to the Node Bs who follow the legacy behavior.
4.
Proposals
Proposal 1: We propose RAN3 to discuss the different options and could agree to use Option 2 as the sole solution for SRNC to inform the serving Node B of the TTI switching decision.
Proposal 2: If we could not agree on one sole solution rather to prefer to have different solutions for the different network vendors, we propose RAN3 to discuss the need to support this feature over the multi vendors.

Proposal 3: One way forward is that we choose not to standardize any solution and give the network vendor the freedom to implement a solution suits their own product. We document the decision and state that Inter-operability is not supported, to avoid any further IOT discussion.

Proposal 4: Another way forward is that we standardize multiple solutions and also introduce the fall back support to the Node Bs who follow the legacy behavior.
CR [3] and [4] are submitted for the implementation of proposal 2
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