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1 Introduction

In the previous meeting the following is agreed on the pilot design for 4-branch MIMO:

· Support at least 2 scheduled non-precoded pilots in addition to common pilots

· Scheduled non-precoded pilots use separate channelization codes and same spreading factor as common pilots

· RRC configured fixed power offsets for both additional common pilots and scheduled non-precoded pilots
In addition, we have the following working assumptions:
Scheduled non-precoded pilots are controlled by the network

· Separate signalling through HS-SCCH orders

· Scheduled always together with HS-PDSCH of a UE configured for 4 branch MIMO

· NodeB waits for the ACK of the order before applying the change
This T-doc further discusses the pilot design.
2 Discussions
For 4 branch MIMO operation, 2 additional common pilots for the 3rd and 4th antennas and 2 scheduled pilots are introduced.  The 3rd and 4th common pilots are used for channel sounding and can be transmitted at a much lower power compared to those in the legacy primary and secondary common pilots.  The scheduled pilots are only transmitted when a 4-branch HSDPA UE is scheduled.  The scheduled pilots are used for demodulation and are transmitted at a higher power than the 3rd and 4th common pilots.
The use of 3rd and 4th common pilots for demodulation is analysed in [2], where it is observed that for small TBS there is no significant degradation to UE throughput as the common pilot power is reduced.  However, for large TBS, this degradation to UE throughput is significant.  Since scheduled pilots consume resource and can act as interference to legacy UEs, it is beneficial that they are only transmitted when needed, i.e. when large TBS is scheduled by the NB.  The NB can therefore use HS-SCCH orders to indicate the presence or absence of scheduled pilots when HS-PDSCHs are scheduled for a 4-branch MIMO UE.

Proposal 1: Confirm the following working assumptions made in the previous meeting:

Scheduled non-precoded pilots are controlled by the network

· Separate signalling through HS-SCCH orders

· When scheduled pilots are turned on, they are always scheduled together with HS-PDSCH of a UE configured for 4 branch MIMO

· NodeB waits for the ACK of the order before applying the change

The HS-SCCH orders are targeted to a specific UE but scheduled pilots can be used by multiple UEs (e.g. UEs that are scheduled in the same TTI).  It may be beneficial for the NB to issue a single common HS-SCCH order to target multiple UEs thereby avoiding the need to send multiple orders to multiple UEs to signal the presence/absence of scheduled pilots.  It may be beneficial for UEs that will be scheduled in later TTIs, to also receive this order since these UEs can use the scheduled pilots to average their channel estimates prior to the reception of their first 4-branch HS-DSCH packets.  In fact other UEs that are not scheduled can make use of the scheduled pilots, if they are aware of their presence, for better channel sounding.  This means that for monitoring these HS-SCCH orders, the UEs would be configured with an RNTI different from their own RNTI, so that it could be “common” to multiple UEs.  
Proposal 2: Use a common HS-SCCH to carry the orders to signal the scheduled non-precoded pilots, so that they can target multiple UEs that are configured for 4-branch MIMO operation.  This means that for monitoring these HS-SCCH orders, the UEs would be configured with an RNTI different from their own RNTI, so that it could be “common” to multiple UEs
One FFS issue from the previous meeting is to allow for a 3rd scheduled non-precoded pilot.  We believe this can be used for the 2nd antenna thereby allowing the transmission power of the 2nd common pilot to be reduced to the level of the 3rd or 4th common pilot.  This is beneficial when only 4-branch MIMO UEs are present in a cell.
Proposal 3: Introduce a 3rd scheduled pilot for the 2nd antenna.

3 Conclusion
In this contribution we discuss some aspects of the scheduled pilots for 4-branch MIMO.  We propose the following:
Proposal 1: Confirm the following working assumptions made in the previous meeting:

Scheduled non-precoded pilots are controlled by the network

· Separate signalling through HS-SCCH orders

· When scheduled pilots are turned on, they are always scheduled together with HS-PDSCH of a UE configured for 4 branch MIMO

· NodeB waits for the ACK of the order before applying the change

Proposal 2: Use a common HS-SCCH to carry the orders to signal the scheduled non-precoded pilots, so that they can target multiple UEs that are configured for 4-branch MIMO operation.

Proposal 3: Introduce a 3rd scheduled pilot for the 2nd antenna.
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