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Discussion and Approve
1. Introduction

RAN#46 initiated a study item on solutions for energy-saving within UTRA Node B. In RAN1, energy saving topic had been discussed since RAN1#59bis. TR 25.927[1] for energy saving within UTRA Node B was agreed in RAN1#61 and four concepts were captured in it. As described in TR 25.927, there’s only one concept that has no open issue among the four concepts, that is switching off antenna 2 for a Node B that supports MIMO or Tx diversity, it may be possible to obtain substantial energy savings by switching off antenna 2 completely. Therefore, it is responsible for RAN3 to discuss the solutions for deactivating antenna 2 in detail and the impact to existing standard from now on. In this contribution, we would like to discuss required support over existing network interface from two parts, deactivation triggered by the RNC and the Node B according to the description of TR 25.927.
2. Discussion
The following two trigger cases have been approved in RAN1#61 and captured in TR 25.927:
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 signalling.
Deactivation triggered by the Node B: It is also possible for Node B to autonomously deactivate the secondary antenna.
2.1 Deactivation triggered by the RNC
The RNC may use different algorithm to make the decision to switch off antenna 2, it can take the total number of UE configured in MIMO or Tx diversity mode or the actual traffic flow bits under the cell(s) as an reference. The trigger algorithm can be specified by vendors.

After the RNC made a decision to switch off antenna 2, there will be two steps as follow:

1. RNC reconfigures related UEs to single-antenna operation: the RNC instruct the UEs configured in MIMO or Tx diversity mode to single-antenna operation under the energy saving cell(s). 
2. RNC reconfigures related cell(s) to single-antenna operation: the RNC should instruct cell(s) under the energy saving Node B re-configure to single-antenna operation.
For above two steps, there have already exist Reconfiguration procedures, they are used by RNC to configure radio bearer and cell related parameters. Therefore, it is suitable to extend those procedures to instruct UE and cell re-configure to single-antenna operation for energy saving purpose. It may reuse existing Uu and Iub signalling (and RNSAP signalling if Iur is involved).
2.2 Deactivation triggered by the Node B
The Node B could also keep knowledge about which UE that is in dual-antenna operation and its configuration, similarly to how a cell configuration is kept in Node B. Therefore, it’s reasonable that the Node B can also trigger to switch off antenna 2. As described in 2.1, the exact trigger algorithm can be specified by vendors.
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.
Otherwise，if trigged by the Node B will be applied in other cases, there may be two main required steps over network interface:

1. Information of switching off antenna 2 exchange from Node B to SRNC: in current standard. Resource Event Management procedure gives the Node B the ability to inform the CRNC about the status of Node B resources. Therefore, it’s suitable to extend the procedure for use via Iub interface to exchange information of switching off antenna 2. But it does not meet the requirement if Iur interface is involved. Therefore, a new procedure via Iur interface needs to be defined similar to Exchanging information about the secondary UL frequency [2].
2. SRNC reconfigure UE to single-antenna operation: for this step, solutions as the same as discussed in the case that deactivation triggered by the RNC in chapter 2.1 It is suitable to extend exist procedures to instruct UE and cell re-configure to single-antenna operation for energy saving purpose.
3. Proposal & Conclusion
As above description, both deactivation triggered by the RNC and Node B have been captured in TR. According to the above analysis of defining required support over the existing network interface from each trigger case, we’re kindly to ask RAN3 to approve the following proposals:
Proposal1: The current Reconfiguration procedures via Uu and Iub can be extended for configuring UEs to single-antenna operation for both trigger cases.
Proposal2: A new procedure via Iur interface may need to be defined when triggered by the Node B in some cases. 
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