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1. Introduction

The study item for further EUL enhancements was approved in RAN#57 [1]. One of the issues for further enhancement is enabling high user bitrates in a mixed-traffic scenario and TDM scheduling is one of the solutions in discussion. In RAN1#74 meeting several contributions are provided to discuss the signalling method for TDM scheduling [2][3]. The conclusion is as follows 
Conclusions : The new schemes should not preclude scheduling more than one UE at a given time to be able to fill the available RoT headroom in power/buffer limited situations and to be able to benefit from IC receivers.

However in [2] the signalling scheme is just support one UE at a given TTI, and the signalling scheme provided by [3] needs new E-AGCH format. In this contribution we provided our signalling solution for TDM scheduling which can support more than one UE, and this solution only bring a few change to legacy E-AGCH.
2. Signalling solutions
In legacy signalling scheme the serving grant for one UE is carried by E-AGCH physical channel masked with it’s E-RNTI. Only one UE responds to this grant at the given TTI, and other UEs can not response to this grant but just keep the history grant. 
If legacy E-AGCH is used for TDM scheduling without any change in standard, there are two problems. One problem is that one E-AGCH physical channel can signal the grant for just one UE at the same time, and the other problem is when the scheduled UE is changed in next TTI, E-AGCH firstly needs to deactive the scheduled UE and then active the changed UE. This leads to scheduling gap in time, which results in less efficiency. In our solution both the problems are resolved and TDM can work well with little change in standard.

2.1 New E-AGCH timing for deactivation

Shown in Figure 1, AG for UE1 deactivation will take effect in E-DCH TTI1. AG for UE2 activation will take effect in E-DCH TTI2. Therefore, a gap in E-DCH TTI1 is introduced. 
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Figure 1 gap description using legacy E-AGCH
In order to solve the time gap problem described above, we redefine the E-AGCH taking effect time when it is used for deactivation. E-AGCH used for deactivation UE takes effect one TTI earlier than its legacy time. As shown in Figure 2, AG for UE2 activation takes effect in E-DCH TTI1, the same timing with legacy. AG used for UE1 deactivation takes effect in E-DCH TTI1 too, one TTI earlier than its legacy time TTI2. By using this new timing, there is no gap between users when switching happens.

In addition, deactivation requires no data preparation (such as E-TFC selection, transport channel processing etc) in UE side, thus the proposed scheme has very little influence on the UE process capability.

[image: image2.emf]SFN=1 SFN=2

SFN=3

AG 

for 

UE2

AG 

for 

UE1

P-CCPCH

E-AGCH

E-DPDCH

For UE1

0 1 2 3 4 0

UE1 activation

UE2 activation

E-DPDCH

For UE2

1 0 0 1 2 3 4

UE2 activation

UE1 deactivation

deactivation

1 3 4 2

2 3 4


Figure 2 new E-AGCH timing for deactivation
Due to this scheme the timing specified in TS 25.214 will be changed.
Proposal 1: New E-AGCH timing is introduced for TDM scheduling.

2.2 Method for multiuser scheduling
Currently one UE can only be configured by one E-AGCH channel. However, NodeB can configure more than one E-AGCH channels to support more than one UE. If only one new UE is activated in one TTI and other activated UEs still remain activated, only one E-AGCH is needed to support multiuser scheduling. Moreover, when more than one new UE are activated at the same time, more E-AGCH channels are needed to support multiuser scheduling. This is a simple method to support multiuser in TDM scheduling. 
The TDM scheduling is supported when Multi- E-AGCHs are used and meanwhile new AGCH timing is used. 
Proposal 2: Multi- E-AGCHs physical channels are used for multiuser scheduling. UE is allowed to monitor more than one E-AGCH channel.
Proposal 3: Multi- E-AGCHs and new E-AGCH timing are supported simultaneously for TDM scheduling.
3. Conclusion
In this document we discussed our schemes for TDM scheduling without great change for standard. We introduce new timing for E-AGCH when it is used for deactivation. In addition, we propose more E-AGCH physical channels are used when more than one UE is scheduled in the system. We propose:

Proposal 1: New E-AGCH timing is introduced for TDM scheduling.

Proposal 2: Multi- E-AGCH physical channels are used for multiuser scheduling. UE is allowed to monitor more than one E-AGCH channel.
Proposal 3: Multi- E-AGCHs and new E-AGCH timing are supported simultaneously for TDM scheduling.
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