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Discussion
1. Introduction

RAN#46 initiated a study item on solutions for energy-saving within UTRA Node B [1]. In RAN1, energy saving topic had been discussed since RAN1#59bis. And a few high level solutions were proposed, including switch on/off secondary antenna in MIMO system which has touched upon several contributions [2] [3] [4]. 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.
Switch off secondary antenna could obtain significant energy saving in MIMO system when users don’t need MIMO traffic. Meanwhile, it also supports to request UE and NodeB to re-configure back to dual-antenna operation by switch on antenna 2 .But it would needs new Iub/Iur signalling to support this solution [3]or new L1 signalling and so on, so in this document we’d like to discuss the potential impact on existing standard as well as on legacy UE in detail.

2. Discussion
In this contribution, we discuss the potential solutions from two ways forward, one way is RNC making MIMO mode change decision, the other is NodeB making MIMO mode change decision. And we discuss solutions for MIMO mode change to Non-MIMO mode by switch off antenna2 here for example.

2.1 MIMO mode change decision made by RNC
Signalling over Uu/Iur/Iub within existing standard can support RNC configure UE and NodeB from MIMO mode to Non-MIMO mode and vice versa. So if RNC make MIMO mode change decision, then we can re-use current signalling.

As shown in Figure1, for example, after RNC made the decision change MIMO mode to Non-MIMO mode, it could re-use existing signalling to configure the MIMO operation UEs to Non-MIMO operation and to request NodeB change to Non-MIMO mode for the energy saving required cell. Existing signalling maybe re-used are Radio Link Reconfiguration, Cell Reconfiguration, Physical channel reconfiguration.
But this may need a lot of signalling transfer when there’re many UEs on cell-DCH status existing in the energy saving cell because it needs to configure each UE respectively.
Solution A-1
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Figure 1: RNC initiate MIMO to Non-MIMO change procedure using legacy signalling
To resolve the possible problem described above that there maybe large signalling consumption when RNC decide to change MIMO mode. It seems better to let NodeB to request UEs to change their operation mode by L1 signalling such as HS-SCCH order as shown below in Figure2. After all the UEs are configured to Non-MIMO mode, RNC configures NodeB to change the energy saving cell to Non-MIMO mode.
We need to define a new HS-SCCH order type and re-design HS-SCCH order coding book. The problem is how can pre-Rel10 UEs decode the HS-SCCH order for MIMO mode change request because there’s no way to avoid legacy UEs existing in the energy saving cell.
Solution A-2
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Figure 2 RNC initiate MIMO to MIMO change procedure using new L1 signalling
2.2 MIMO mode change decision made by NodeB
The NodeB could also keep knowledge about how many UEs are in MIMO mode operation and their configuration and the real-time traffic status, and it can make quick response to current radio source load to make MIMO mode change decision. So it may be beneficial for NodeB to make MIMO change decision.
This would require NodeB able to request the SRNC to configure the UE/NodeB to single-antenna or dual-antenna operation. The whole procedure is shown below in Figure 3. When NodeB makes MIMO to Non-MIMO change decision, it will send mode change request to RNC, and then, RNC can re-use the current signalling to configure MIMO operation UEs to Non-MIMO operations as Solution A-1. So there maybe minor change to existing standard such as adding new Iub/Iur signalling or adding new IE into current Iub/Iur signalling for MIMO mode change request. 
Solution B-1
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Figure 3 NodeB initiate MIMO to Non-MIMO change procedure using legacy signalling 
As described above, it’s sure to add new Iub/Iur signalling if NodeB makes MIMO mode change decision. In order to quick UE’s mode change implementation, it could use HS-SCCH order to request UE configure to Non-MIMO mode when it is decided to change MIMO to Non-MIMO mode. And then, send MIMO mode change Request to RNC as shown in Figure 4. This can reduce the mode change operation time and mostly in line with the initial purpose of NodeB decision, which can quickly response to the real-time radio resource load and the MIMO operation mode of existing UEs in the cell. But this has the same problem as described in Solution A-2, how pre-Rel10 UEs can decode the HS-SCCH order for MIMO mode change request.
Solution B-2
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Figure 4 NodeB initiate MIMO to Non-MIMO change procedure using new L1 signalling
2.3 Impact on existing standard and legacy UE
As described above, it can support request UE and NodeB configured to Non-MIMO mode or re-configured back to MIMO mode operation synchronously by switch on/off antenna 2 using any of the solutions above and impact on existing standard and legacy UE for each solution shown in the table below.

	
	Impact on existing L1 standard
	Impact on existing L2/L3 standard
	Impact on legacy UE

	Solution A-1
	Null
	Need to add new IE or new signalling for reconfigure cell to MIMO or Non-MIMO over Iub
	Null

	Solution A-2
	Define new HS-SCCH order type for activate/deactivate MIMO operation of UE
	Need to add new IE or new signalling for reconfigure cell to MIMO or Non-MIMO over Iub
	Legacy UE can’t decode the HS-SCCH order for MIMO mode change

	Solution B-1
	Null
	1、Need to add new IE or new signalling for MIMO mode change request over Iub/Iur

2、Need to add new IE for reconfigure cell to MIMO or Non-MIMO over Iub
	Null

	Solution B-2
	Define new HS-SCCH order type for activate/deactivate MIMO operation of UE
	1、Need to add new IE or new signalling for MIMO mode change request over Iub/Iur

2、Need to add new IE for reconfigure cell to MIMO or Non-MIMO over Iub
	Legacy UE can’t decode the HS-SCCH order for MIMO mode change


Table 1

3. Conclusion
As list in Table1, all the solutions of switch on/off secondary antenna have some impact on existing standard or/and legacy UE, but the desired modification to specification are accepted and has no impact on legacy UE just like Solution A-1.So we propose to re-use existing signalling over Iub/Iur for switch on/off secondary antenna in MIMO system and give this as reference to RAN1. 
Proposal: We propose to re-use existing signalling over Iub/Iur for switch on/off secondary antenna in MIMO system and give this as reference to RAN1.
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