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7.Y
Secondary antenna deactivation
7.Y.1
Description of the concept

For a Node B that supports MIMO, it may be possible to obtain substantial energy savings by switching off antenna 2 completely, since switching off an antenna typically means that a PA can be switched off. This will not only save energy but also reduce both the intra-cell and inter-cell interference.
Deactivation triggered by the RNC: The CRNC may control the secondary antenna deactivation on a relatively slow time basis by reconfiguring the cell to single-antenna transmission using existing control signaling. All UEs within the cell configured for MIMO reception or Tx diversity reception should also be reconfigured to reception of single-antenna transmissions. Then Node B can switch off antenna 2 under completely controlled circumstances. This means that the MIMO and Tx diversity features are not being offered to UEs in the cell. No SRNC will attempt to configure UEs with MIMO or Tx diversity in the cell. The trigger to switch between single-antenna transmission and dual-antenna transmission could be based on e.g. the estimated cell load level(s). Reconfiguration by the RNC is already supported by the standard.
Deactivation triggered by the Node B: It is also possible for Node B to autonomously deactivate the secondary antenna. If the cell is configured with dual-antenna transmission with P-CPICH on antenna 1 and S-CPICH (not P-CPICH) on antenna 2 but there are no UE(s) configured for MIMO reception or Tx diversity reception in the cell, then the Node B may switch off antenna 2 autonomously already within the existing standard and apply single-antenna transmission. If the Node B applies a power balancing network to achieve power balancing between PAs connected to different antennas, then the power balancing network would need to be disabled when one of the PAs is deactivated. Whenever a UE configured with MIMO or Tx diversity arrives in the cell, Node B can revert to dual-antenna transmission. Thus the basic concept of autonomous secondary antenna deactivation has no impact on the standard.
In order to increase the likelihood that the secondary antenna can be deactivated, various enhancements to the control signaling over the network interface(s) or the air interface can be envisioned. However, such enhancements have not been studied in detail and are not discussed further here.
7.Y.2
Analysis of the concept

Deactivating the secondary antenna may make it possible for Node B to either power down or completely shut off one of its PAs. In this case it may be possible to save up to half of the power consumption of the PAs, which is typically a substantial part of the total power consumption of Node B.
For some PA implementations, frequent deactivation may have a negative impact on the mean time between failures (MTBF). However, PA implementations without this drawback are feasible.
When the secondary antenna is deactivated, any performance gains from MIMO or Tx diversity will disappear. When the S-CPICH is switched off this may give a significant reduction in inter- and intra-cell interference for all users. No other impacts on UEs are expected.
The secondary antenna is assumed to be deactivated seldom enough not to have any significant impact on the primary antenna transmission. It is also believed that the Node B receive diversity will not be negatively affected by the switching on the transmit side.
7.Y.3
Pros & Cons of the concept

Pros:
· The potential energy saving is substantial.
· Switching off S-CPICH may give a significant reduction in inter- and intra-cell interference for all users.

· The concept of autonomous secondary antenna deactivation does not require standard changes although enhancements with standard impact can also be envisioned.

Cons:

· The concept only applies to systems with two transmit antennas at Node B.
· When the secondary antenna is deactivated, MIMO and Tx diversity have to be deactivated which means that the cell and user throughput gains from MIMO and Tx diversity disappear.
7.Y.4
Open issues of the concept

· No open issues
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