3GPP TSG-RAN WG3 #93bis





R3-162391
Sophia Antipolis, France, 10 – 14 October, 2016

Title: 
Enhanced TTI switching for Multi-carrier enhancements
Source: 
Huawei
Agenda item:
13
Document for:
Discussion
1 Introduction

In RAN#72, a new work item Multi-Carrier Enhancements for UMTS was agreed [1]. The objectives of this WI include the following:
1. Specify new configurations: 2ms+10ms and 10ms+10ms TTI, for DC-HSUPA and DB-DC-HSUPA scenarios.
In this paper, the enhanced TTI switching procedure is analyzed and proposed.
2 Discussion

If the UE is configured with 2ms+2ms TTI for DC-HSUPA, and it moves around the cell edge of secondary frequency, the UE may suffer bad data transmission for 2ms TTI. In that case it will be beneficial for the UE to switch to 10ms TTI on the secondary uplink frequency as soon as possible.

In Rel-12, enhanced TTI switching feature was introduced to fasten the TTI switching procedure. In last RAN1 meeting, a LS [2] was sent from RAN1 to RAN2/RAN3：

Agreements

· It is RAN1 opinion that the TTI switching mechanism should be introduced in Multicarrier Enhancements for HSUPA.

The solutions of pre-configuration of TTI parameters for two frequencies and TTI switching order are discussed and decided in RAN2. Since HS-SCCH order can be sent either on the primary or secondary frequency to accomplish the order sending, the order can be defined for four cases in enhanced TTI switching of MC enhancements:
· From (2ms+10ms or 10ms+2ms or 10ms+10ms) to 2ms+2ms

· From (2ms+2ms or 10ms+2ms or 2ms+10ms) to 10ms+10ms

· From (2ms+2ms or 10ms+2ms or 10ms+10ms) to 2ms+10ms

· From (2ms+2ms or 2ms+10ms or 10ms+10ms) to 10ms+2ms

The RAN3 impact are analyzed as follows. The procedure in TR is shown in Figure 1.
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Figure 1: An example of enhanced TTI switching procedure

In R12 TTI switching procedure, two modes of fast TTI switching were introduced. The main difference is whether the RNC indicates when to send HS-SCCH order for the NodeB. In the fast TTI switching for MC enhancements, the two modes can be also used. The Node B can send its capability of supporting fast TTI switching for Multi-carrier enhancements to the RNC.
If the Node B supports Multi-carrier enhancements, the RNC will send the new IE “UPH Filtering Measurement Forwarding Request on secondary frequency” to indicate the Node B forwarding filtered UPH value reported from UE. 

For the whole procedure, either filtered UPH report on primary frequency or secondary frequency will trigger the enhanced TTI switching. If the Node B receives either filtered UPH on primary or secondary, it will forward them to the RNC. Then the specification shall be updated to support report filtered UPH on secondary frequency. The RNC can decide the target TTI configuration on both frequencies and reconfigured the Node B with the target TTI configuration. The serving Node B will send HS-SCCH order based on the indication of the RNC and inform the RNC. The RNC will command the non-serving NodeB(s) to use the new configuration.
The only change on RAN3 for enhanced TTI switching is:

· Add cell capability of “Fast TTI switching for Multi-carrier enhancements”.

· Add new IE “UPH Filtering Measurement Forwarding Request on secondary UL frequency”.

· Add “UPH Filtering Value on secondary UL frequency”.

Proposal: It is proposed to discuss and agree the RAN3 changes on enhanced TTI switching for Multi-carrier enhancements.
3 Conclusion

In this contribution, the enhanced TTI switching for Multi-carrier enhancements is analyzed, and it is proposed.
Proposal: It is proposed to discuss and agree the RAN3 changes on enhanced TTI switching for Multi-carrier enhancements.
The corresponding CRs are in [4][5].
4 References 

[1]
RP-161259, New Work Item proposal: Multi-Carrier Enhancements for UMTS, Huawei, HiSilicon
[2] R1-168037, LS to RAN2/3 on RAN1 progress on MC enhancements, RAN1
[3]
TR 25.707 v14.0.0
[4] R3-162392, Introduction of enhanced TTI switching, Huawei
[5] R3-162393, Introduction of enhanced TTI switching, Huawei
1
3/3

