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1 Introduction
After RAN#65 meeting, one RAN3 open issues was remained in WI EUL enhancements.
· When RNC controlled TTI switching is used, how the RNC should inform the serving Node B about the TTI switching decision.

This paper would discuss this issue and raise proposal to solve it.

2 Discussion History review
The LSin from RAN2 [1] received in RAN3#83bis requested RAN3 to support RNC controlled Option and NodeB controlled Option as part of the specification work for the WI of Further EUL enhancements.

“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.”
Observation1: TTI Switching mechanism in Further EUL enhancements WI includes RNC controlled Option and Node B controlled Option, both should be supported in RAN3 specification.

The RAN2 LSin just informed their agreements to RAN3, no details included on how to implement RNC controlled Option and NodeB controlled Option over Iub/Iur interface. We also understood that there was no discussion and decision in RAN2 on what the “TTI switch decision” should be. In our understanding, it belongs to RAN3 work area and should be decided by RAN3. 

In RAN3#84, one user plan solution was raised, to add one indication in UP control frame to indicate serving NodeB about the TTI switching decision. After discussion, agreement captured in [2] indicated that RNC reuse the existing Radio Link Reconfiguration procedure to inform TTI switching decision to serving NodeB and Non-serving Node B. 
Observation2: Agreement in RAN3#84 was that the control plane solution instead of the user plane is to carry “TTI Switching decision” to serving NodeB.

During RAN3#84, some discussion happened for “TTI switch decision”.  In [3], it indicates in RNC controlled option RNC makes decision to perform the TTI switch and determines CFN when the switch could take place. Proposal4 in [4] suggested one bit Indication in control frame and Proposal2&3 in [5] focused on Node B triggered TTI switching mechanism. There was no common understanding in RAN3 that “TTI switch decision” should be one bit “Indication” or “CFN”. It also can be proved in RAN3#84 Chairman notes that “BL CR but not endorsed due to concern from NSN on detail IE”.
Observation3: No agreement in RAN3 that “TTI switch decision” in RNC controlled option should be one bit “Indication” or “CFN”.

More online and offline discussion happened in RAN3#85 on how to implement “TTI switch decision” in RNC controlled option. CR [6][7] proposed to have one new Indication (TTI Switching Indicator IE) in RADIO LINK RECONFIGURATION PREPARE message, and another proposal was raised to add one new CFN in this message. There was no agreement even in email discussion.
3 Indication or CFN in PREPARE message
About “TTI Switch decision”, the new Indication in PREPARE message was designed to work in below procedure.

· In case the new indication included in RADIO LINK RECONFIGURATION PREPARE message, serving Node B just starts preparation work for TTI Switch HS-SCCH Order sending.

· When got RADIO LINK RECONFIGURATION COMMIT message, serving NodeB will send the TTI Switch HS-SCCH Order to UE.
· The serving NodeB will do TTI Switch at the CFN indicated in RADIO LINK RECONFIGURATION COMMIT message. 
However it has clear drawback in synchronized TTI switching among UE, serving Node B and RNC because TTI Switch HS-SCCH Order sending time is unknown for RNC, both ORDER triggering and the CFN to perform the serving NodeB switching are included in one COMMIT message. RNC doesn’t know when the TTI Switch HS-SCCH Order will be sent by serving NodeB and then RNC don’t know how to set one exact CFN value in COMMIT message to command serving NodeB to do switching. 
To remove this drawback in RNC Controlled option, having one new CFN in PREPARE message was proposed and we understand it is the safest and simplest implementation way for RNC.

· In case the new CFN included in PREPARE message, serving NodeB sends the TTI Switch HS-SCCH Order at this CFN indicated in PREPARE message.

· When got COMMIT message, the serving NodeB will do TTI Switch at the CFN indicated in RADIO LINK RECONFIGURATION COMMIT message. It is legacy behavior of NodeB when got COMMIT message.
One argue point was raised in Email discussion that the COMMIT message has been used to trigger HS-SCCH Order in eSCC feature introduced in Rel-8, and was captured in 25.308. So it can be treated as legacy principle that only COMMIT message is used to trigger HS-SCCH order. The new proposal on CFN in PREPARE message to trigger TTI Switching HS-SCCH order was treated as breaking the legacy principle agreed in RAN3. 
It is so strange that such understanding on so-called legacy principle. In our view, EUL enhancements WI is for Rel-12, any new proposal to be agreed should be judged based on technical analysis of benefits. In eSCC designing, target NodeB to send HS-SCCH order is to ensure the UE to receive serving HS-DSCH cell change command from network in case of RRC reconfiguration message missing. TTI Switching in Rel-12 WI is different story, the UE and Serving NodeB to do TTI switch at same time is to avoid UL data losing as much as possible. Also checked 25.308 section 9.6 about Serving HS-DSCH cell change with target cell pre-configuration, we failed to find any definition that the mechanism defined for eSCC is the legacy principle that should be used for other new feature introduction. 
Observation4: there is no so-called legacy principle in RAN3 that only COMMIT message can be used to trigger HS-SCCH order in any new feature introduction.
4 RNC Controlled TTI Switching Option
Below is the signalling flow to show our understanding of RNC Controlled option in TTI Switching.
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We do see two CFNs mechanism in RNC Controlled Option can guarantee RNC know the exact CFN in serving NodeB to trigger TTI Switch HS-SCCH Order, then to help RNC set the second CFN in COMMIT message to ensure the serving NodeB to do TTI Switching with UE at the same time. It gives room to RNC side implementation, which all various scenarios can be taken into account by two CFNs setting, such as message exchanging delay in Iub/Iur.  

So we propose to have one new CFN in RADIO LINK RECONFIGURATION PREPARE message to inform the serving Node B the timing of TTI Switch HS-SCCH Order sending.
Proposal: We kindly request RAN3 to agree the new CFN in RADIO LINK RECONFIGURATION PREPARE message to be the RNC Controlled solution in TTI Switching.
To capture this proposal, CRs to NBAP and RNSAP are contributed as well.
4
Conclusion

In this paper, we reviewed the discussion history about RNC Controlled option in TTI switching feature. Four observations was raised to summary our understanding and one proposal is to solve open issue remained in EUL enhancement WI. We kindly hope RAN3 adopt this proposal and agreed relative CRs.
Observation1: TTI Switching mechanism in Further EUL enhancements WI includes RNC controlled Option and Node B controlled Option, both should be supported in RAN3 specification.
Observation2: Agreement in RAN3#84 was that the control plane solution instead of the user plane is to carry “TTI Switching decision” to serving NodeB.
Observation3: No agreement in RAN3 that “TTI switch decision” in RNC controlled option should be one bit “Indication” or “CFN”.

Observation4: there is no so-called legacy principle in RAN3 that only COMMIT message can be used to trigger HS-SCCH order in any new feature introduction.
Proposal: We kindly request RAN3 to agree the new CFN in RADIO LINK RECONFIGURATION PREPARE message to be the RNC Controlled solution in TTI Switching.
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