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1 Introduction
RAN#46 initiated a study item on solutions for energy-saving within UTRA Node B [1]. In our earlier contribution [2] we focused on backwards compatible solutions in the form of improved Iub/Iur support for switching off antennas or carriers. This contribution contains further details and text proposals.
2 Discussion
2.1 Support for switching off antennas
For a Node B that supports MIMO, it may be possible to obtain substantial energy savings by switching off antenna 2 completely. Switching off an antenna typically means that a PA can be switched off. This idea has been touched upon in several contributions [3][4][5]
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If there are no UE(s) configured for MIMO reception or Tx diversity reception, then the Node B may be able to switch off antenna 2 autonomously already within the existing standard and apply single-antenna transmission. This will not only save energy but also reduce both the intra-cell and inter-cell interference. Then, whenever e.g. a MIMO UE arrives in the cell, Node B can revert to dual-antenna transmission.

However, if the cell happens to contain e.g. a MIMO UE but the portion of time when MIMO transmissions actually are scheduled is small and/or the Node B is running low on power, then it may be beneficial for Node B to be able to request the SRNC to reconfigure the UE to single-antenna operation. This would require new Iub/Iur signaling from Node B to the SRNC, possibly also to the CRNC.
It seems reasonable that the Node B would also be able to request that UEs are reconfigured back to dual-antenna operation (e.g. MIMO mode). The Node B could keep knowledge about which UEs that have previously been in dual-antenna operation and their configuration, similarly to how a cell configuration is kept in Node B when a cell enters dormant mode [7].
There would be no standard impact for the UE. The Iub/Iur signaling would be able to handle legacy UEs as well. If a more efficient mechanism is desired for new UEs, new L1/L2 signaling (e.g. HS-SCCH orders) to the UE can be introduced as a complement to the Iub/Iur signaling. The network can choose to use the new L1/L2 signaling for those newer UEs who are capable of interpreting it and thus avoid causing unnecessary L3 signaling over RRC/NBAP/RNSAP.

2.2 Support for switching off carriers
For a Node B that supports multiple carriers, it may be possible to obtain significant energy savings by switching off one or more carriers even if not all the carriers can be switched off. If both downlink carrier(s) and uplink carrier(s) can be switched off, this could allow for energy savings on both the transmitter side and the receiver side in Node B. In fact, as has been touched upon in [4][8], even if a downlink carrier cannot be switched off, there could be significant energy savings by just reducing its transmit power. However, the potential energy savings are highly implementation dependent.
If there are no UE(s) configured with a particular carrier as its primary carrier, then Node B may be able to switch off that carrier autonomously already within the existing standard. If the carrier serves as the secondary carrier for a MC-HSPA UE, Node B may choose to send an HS-SCCH order for secondary carrier deactivation to that UE. Switching off the carrier will not only save energy but also reduce both the intra-cell and inter-cell interference. Then, whenever the carrier is needed again, Node B can switch on the carrier and it may also choose to send HS-SCCH orders for secondary carrier activation to MC-HSPA UEs in the cell.

However, if the carrier happens to serve as the primary carrier for a UE, then it may be beneficial for Node B to be able to request the SRNC to make the UE perform an inter-frequency handover (IFHO) to some other carrier. This would require new Iub/Iur signaling from Node B to the SRNC.
The new signaling could also be used by Node B to improve the load balancing (in downlink as well as uplink) by trying to allocate UEs in the most efficient way between the carriers. This may become particularly interesting as MC-HSPA takes off and this is further discussed in [9].
There would be no standard impact for the UE. The Iub/Iur signaling would be able to handle legacy UEs as well. If a more efficient mechanism is desired for new UEs, new L1/L2 signaling (e.g. HS-SCCH orders) to the UE can be introduced as a complement to the Iub/Iur signaling. The network can choose to use the new L1/L2 signaling for those newer UEs who are capable of interpreting it and thus avoid causing unnecessary L3 signaling over RRC/NBAP/RNSAP.
3 Conclusions

It is proposed to capture these proposals in the TR [10].
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