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1 Introduction 
In this document, we provide a text proposal to technical concept section of TR25.927 about concept of dynamic switch on/off secondary antenna in MIMO system.
2 Conclusions

It is proposed that RAN1 discusses and agrees on the text proposal to the skeleton on Energy Savings within UTRA NodeB. 
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[1]
R1-100511, “Initial considerations on Energy Saving for UMTS” ZTE RAN1#59bis

[2]  R1-102402, “TR25.927 V0.0.2”, Vodafone Group RAN1#60bis

[3]  R1-101803, “UTRA Node B energy saving”, Ericsson RAN1#60bis
4 Text Proposal to Skeleton TR on Energy Savings
[--------------------------------------------------------------- TEXT START ------------------------------------------------------------]
7   Technical Concepts

7.1
Dynamic switch on/off secondary antenna in MIMO system
7.1.1
Description of the concept

In MIMO system dual PAs are needed and the two PAs are running all the time. But in some cases, there are no MIMO UEs or there are no UEs need MIMO traffic in the MIMO cell. In this case, switch off secondary antenna would obtain significant energy saving.

Concept of dynamic switch on/off secondary antenna in MIMO system can realize energy saving and without impact on user’s experience. Dynamic switch on/off secondary antenna means the PA and its bias on the second transmit antenna could be dynamically turned off when the users in the MIMO cell don’t need MIMO traffic, and the PA that was turned off could be dynamically recovered when users need MIMO traffic. The trigger of switching between MIMO and non-MIMO mode could be based on different algorithms, e.g. the data throughput of the serving cell and the relative neighbour cells, the fixed time point.
There are two types of pilot configuration in the second transmit antenna in MIMO cell: P-CPICH and S-CPICH. 
If S-CPICH is configured in second transmit antenna, it is not necessary to reconfigure the cell when switch on/off secondary antenna of MIMO cell. But it needs to reconfigure the MIMO UEs to non-MIMO mode if there is UE configured in MIMO mode. And if VAM is used in MIMO mode for power balance, it would be switch on/off VAM synchronously when switch on/off secondary antenna, but it can be realized without standard impact.
If P-CPICH is configured in second transmit antenna, it is necessary to reconfigure the cell when switch on/off secondary antenna of MIMO cell. Otherwise it would impact the coverage of the cell. And it also needs to reconfigure the MIMO UEs to non-MIMO mode if there is UE configured in MIMO mode. 
As switching on/off secondary antenna is dynamically, and the PA as well as its bias would be turn on/off frequently. It might impact the MTBF of PA. However, the trigger of switching on/off secondary antenna could be realized in different algorithms and the max frequency could be well controlled. So maybe it hasn’t much impact on the MTBF of PA.
7.1.2
Analysis of the concept
If S-CPICH is configured in the second transmit antenna, the total transmit power of non-MIMO cell is less than that of MIMO cell because less of S-CPICH transmit power part as illustrated in Figure1. And the energy saving gains is significant since one PA was shut off completely.
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Figure 1: Transmit Power Comparison for P-S CPICH Configuration MIMO Cell and non-MIMO Cell 

Notes: 1/2 Power means the transmit power is half of 1 Power.
If P-CPICH is configured in second transmit antenna, the total transmit power of non-MIMO cell is the same as that of MIMO cell as illustrated in Figure2. In this case, the energy saving gains is less than that of S-CPICH configuration case. But it would save energy since one PA and its bias was shut off completely. And the PA efficiency is also improved since the transmit power is increased. So the total energy saving gains is obvious.
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Figure 2: Transmit Power Comparison for P-P CPICH Configuration MIMO Cell and non-MIMO Cell 

Notes: 1/2 Power means the transmit power is half of 1 Power.
7.1.3
Pros & Cons of the concept

Pros:

· The energy saving gains are significant.
· There is slight impact on specification.
· It can be backward-compatible to legacy UEs, no impact on legacy UEs and new UEs.
Cons:

· It can be only applied in MIMO system.
 [--------------------------------------------------------------- TEXT END ------------------------------------------------------------]
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