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1 Introduction
In last RAN3 meeting, four options were listed in [1] to solve the remained issue in EUL enhancements WI. 
· When RNC controlled TTI switching is used, how the RNC should inform the serving Node B about the TTI switching decision.

This paper would analyze these four options and try to find possible way forwards to solve this open issue.
2 Analysis
The four proposed options are summarized here:
Option 1: SRNC sends an indicator to the serving Node B in Radio Link Reconfiguration Prepare
· SRNC sends an indicator to the serving Node B in Radio Link Reconfiguration Prepare message.

· At the reception of the Radio Link Reconfiguration Commit message, 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

Option 2: SRNC sends the Activation Delay to the serving Node B in Radio Link Reconfiguration Commit
· SRNC sends the Activation Delay in the Radio Link Reconfiguration Commit message.

· At the reception of the Radio Link Reconfiguration Commit message, the serving Node B will send the HS-SCCH order to the UE.

· The serving Node B will use the received Activation Delay to calculate the time point of TTI switching and perform TTI Switching in Node B.

Option 3: SRNC sends the Activation Delay to the serving Node B in the Radio Link Reconfiguration Prepare message
· SRNC sends the Activation Delay in the Radio Link Reconfiguration Prepare message

· At the reception of the Radio Link Reconfiguration Prepare message, the serving Node B will send the HS-SCCH order to the UE.

· Radio Link Reconfiguration Commit message is not used.

Option 4 [2]: SRNC sends two CFNs to the serving Node B in two steps
· SRNC sends one CFN in Radio Link Reconfiguration Prepare message.

· The Serving Node B will send the HS-SCCH order at the indicated CFN in Prepare message.

· SRNC sends Radio Link Reconfiguration Commit message at legacy way.

· The serving Node B performs TTI switching at the indicated CFN in Commit message.
All four options were identified feasible in last meeting, but each option has own drawbacks and advantages. 
Option1:

Advantage:

1. In line with some vendors’ implementation that HS-SCCH order sending in Node B has to be triggered by Radio Link Reconfiguration Commit.

2. No collision issue with Radio Link Reconfiguration Cancel procedure.

Drawback: 

1. Not the true RNC controlled TTI switching option. SRNC doesn’t control HS-SCCH order sending timing in serving Node B.
2. No exact synchronization between serving Node B and UE because it is impossible to set one exact CFN value in COMMIT message to command the serving Node B to do TTI switching.
3. Delay is introduced because the HS-SCCH order has to be triggered by COMMIT message. 
4. Reconfiguration to non-serving Node Bs has to wait the reconfiguration completion of serving Node B. 
Option2:
Advantage:

1. Serving Node B and UE can keep Synchronization on TTI switching.

2. No collision issue with Radio Link Reconfiguration Cancel procedure.

Drawback: 

1. Not the RNC controlled TTI switching option, SRNC is not involved into calculation of the TTI switching timing.
2. The legacy Synchronized RL reconfiguration procedure is broken. Currently the CFN in COMMIT message is mandatory, but if go option2 the CFN is dummy that the serving Node B will ignore it, because the serving Node B will calculate the TTI switching timing by itself.
3. Delay is introduced because HS-SCCH order has to be triggered by COMMIT message.

4. Reconfiguration to non-serving Node Bs has to wait the reconfiguration completion of serving Node B. 

Option3:
Advantage:

1. Serving Node B and UE can keep Synchronization on TTI switching.

2. Delay is smallest compared with other options as the HS-SCCH order is triggered by PREPARE message directly.
Drawback: 

1. Not the RNC controlled TTI switching option, the serving Node B will calculate the TTI switching timing by itself.
2. The legacy Synchronized RL reconfiguration procedure is broken as the COMMIT message is not used.

3. May have collision issue with Radio Link Reconfiguration Cancel procedure.

4. Reconfiguration to non-serving Node Bs has to wait the reconfiguration completion of serving Node B. 

Option4:

Advantage:

1. RNC controlled TTI switching option

2. Serving Node B and UE can keep Synchronization on TTI switching.

3. Non-serving Node B can be configured quickly by normal synchronized Radio Link reconfiguration procedure during the serving Node B reconfiguration procedure ongoing. It is even possible to keep Synchronization among UE, the serving Node B and Non-serving Node B.
4. May have less delay than option1 and option2 by reasonable CFN value setting.

5. No any breaking to Synchronized Radio Link Reconfiguration procedure.

Drawback: 

1. May have collision issue with Radio Link Reconfiguration Cancel procedure.

3 Possible Way Forwards discussion
Section 2 shows each option has own advantages and drawbacks. If we go down selection in four options, option1 and option3 should be removed firstly.
Compared with Option2 and option4, the key point is the different understanding on RNC controlled TTI switching idea. The company who supports the option2 thinks in RNC controlled way the SRNC just needs to decide to do TTI switching and inform the serving Node B, SRNC doesn’t need to decide the HS-SCCH order sending timing. On the contrary, the company who supports the option4 would like the RNC to make decision on both TTI switching triggering and CFN calculation.
Option4 has clear advantage compared with other options especially on there is no breaking on legacy RL reconfiguration procedure. Concern on option4 is the collision issue with CANCEL procedure. In our understanding, appropriate CFN value setting in PREPARE message can reduce the collision probability. And even the collision issue occurs, RRC Reconfiguration message can stop UE’s TTI switching process as a result, there is no critical issue created by option4. So we still prefer the Option4 to be the solution of RNC controlled TTI switching function. Relative two CRs are resubmitted this time.
Proposal1: We kindly request RAN3 to agree the new CFN in RADIO LINK RECONFIGURATION PREPARE message to be the RNC Controlled solution in TTI Switching.
We also understand different vendors would have implementation flexibility to select their preferred options. To complete discussion in RAN3, we would propose the compromise again that both option2 and option4 are adopted together to be the solutions in RNC controlled TTI switching function. 

Proposal2: we kindly suggest RAN3 to adopt both option2 and option4 to be the solutions in RNC controlled TTI switching function.

If two options agreed is still not acceptable as before, we need to consider if one solution agreed is possible based on enhancement of existed options. To overcome the possible collision issue in Option4 and keep Option4’s advantages, we would propose one solution to combine the option1 and option4. 

· SRNC sends an indicator to the serving Node B in Radio Link Reconfiguration Prepare message.

· After the Radio Link Reconfiguration Ready message sending out, the serving Node B shall send the HS-SCCH order to the UE.

· RNC will calculate the CFN in COMMIT message based on the reception of the Ready message and command serving Node B to do TTI switching at the indicated CFN in COMMIT message.

To capture this solution into RAN3 specification, two alternative CRs are contributed this time.
Propsoal3: We kindly request RAN3 to adopt this new solution to be the unique solution in RNC controlled TTI switching function.

4 Conclusion

In this paper, three proposals are raised to solve the remained issue in EUL WI. Three proposals are alternative in our view, to provide several possibilities to solve the open issue. We kindly hope RAN3 can adopt one from below three proposals and agree relative CRs as well.

Proposal1: We kindly request RAN3 to agree the new CFN in RADIO LINK RECONFIGURATION PREPARE message to be the RNC Controlled solution in TTI Switching.

Or,

Proposal2: we kindly suggest RAN3 to adopt both option2 and option4 to be the solutions in RNC controlled TTI switching function. 

Or,
Propsoal3: We kindly request RAN3 to adopt this new solution to be the unique solution in RNC controlled TTI switching function.
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