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1
Introduction

Uplink transmit diversity is a mean to achieve the optimisation of uplink throughput and coverage by exploiting the spatial dimension when the terminal is equipped with multiple transmit antennas. A new WI for Uplink Transmit Diversity was approved at RAN#50 meeting in [1] ,which including two parts: Closed loop transmit diversity and Open loop transmit diversity. Closed loop transmit diversity uses explicit uplink channel estimation from multiple antennas and feedback to the terminal, which provides additional performance enhancements, especially in scenarios with higher mobile speed and busty traffic. Furthermore, closed loop transmit diversity allows awareness and control of the UE behaviour by the network leading to a further optimised system configuration. 
UL CLTD has been extensively discussed by RAN1 and RAN2 in previous meetings. A LS[2] from RAN1 was received to inform RAN3 about the current status and agreements on uplink Closed Loop Transmit Diversity for HSPA. RAN2 also have achieved some related agreements which were agreed in [3].But there is still no significant progress on OLTD part, which is pre-mature to trigger RAN3 discussion. This document intends to discuss the potential impacts on RAN3 of CLTD only.
2
Discussion
2.1
Cell Capability Reporting
Before the CLTD configuration for a CLTD capable UE, the RNC should be informed the capability of the serving cell as well. The UL CLTD capability should be included in Cell Capability Container in RNSAP and NBAP.
Proposal 1: A new bit in Cell Capability Container should be used to indicate the UL CLTD capability of the cell in RNSAP and NBAP.
2.2
S-DPCCH channel configuration
In [2] and [3], the agreements have been made in RAN1 and RAN2 as follows:

There are two uplink pilot channels: the DPCCH and the secondary DPCCH (S-DPCCH). The S-DPCCH is transmitted on a different channelization code than the DPCCH;
· Spreading factor of S-DPCCH is 256

· Exact code FFS 

· Slot boundaries of S-DPCCH and DPCCH are aligned

· S-DPCCH slot format based on DPCCH slot format 1: 

· 8 pilot bits, using DPCCH pilot sequence

· Use of remaining 2 bits FFS (but not DTX for part of the slot)

· Power offset between S-DPCCH and DPCCH is configurable by the network
According to the agreement above, a new secondary uplink pilot channel(S-DPCCH) should be introduced to support the UL CLTD feature. If the UE and the serving cell support the UL CLTD capability simultaneously, the RNC should configure the corresponding parameters for S-DPCCH for the UE,such as Power Offset for S-DPCCH. Therefore, the S-DPCCH channel configuration which contains the secondary pilot channel configuration should be added in the RADIO LINK SETUP REQUEST, RADIO LINK ADDITION REQUEST, RADIO LINK RECONFIGURATION PREPARE and the RADIO LINK RECONFIGURATION REQUEST message.
Proposal 2: The S-DPCCH channel configuration should be included in the RADIO LINK SETUP REQUEST, RADIO LINK ADDITION REQUEST, RADIO LINK RECONFIGURATION PREPARE and the RADIO LINK RECONFIGURATION REQUEST message.
2.3
F-PCICH channel configuration
As the agreements have been made in [2]:

PCI feedback is carried on F-DPCH-like channel, the F-PCICH; SF256 channelisation code and slot format configured per UE in the same way as for F-DPCH. Precoding weights are determined by a single cell; RNC configures which cell determines the precoding weights for each UE; If an E-DCH serving cell is configured, this cell is configured to determine the precoding weights; If no E-DCH serving cell is configured, if an HS-DSCH serving cell is configured, this cell is configured to determine the precoding weights”
The downlink F-PCICH channel is introduced to carry the pre-coding weight indicator (PCI) to UE. Based on the agreements above, S-RNC selects which cell determines the pre-coding weights for each UE; then configures the channelization code and slot format of F-PCICH for the cell. The corresponding configuration should be added in the RADIO LINK SETUP REQUEST, RADIO LINK ADDITION REQUEST, RADIO LINK RECONFIGURATION PREPARE and the RADIO LINK RECONFIGURATION REQUEST message.
Proposa3: The F-PCICH configuration should be added in the RADIO LINK SETUP REQUEST, RADIO LINK ADDITION REQUEST, RADIO LINK RECONFIGURATION PREPARE and the RADIO LINK RECONFIGURATION REQUEST message.
2.4
Activation/Deactivation of UL CLTD
The activation/deactivation of UL CLTD has been discussed in RAN2, the agreements made are as follows in [3]:

“-
The serving Node-B can use HS-SCCH orders to activate and deactivate the UL CLTD when HS-DSCH is configured;

-
If an E-DCH serving cell is configured, this cell is configured to determine the precoding weights;

-
If no E-DCH serving cell is configured but an HS-DSCH serving cell is configured, this cell is configured to determine the precoding weights;
-
If no HS-DSCH serving cell is configured, then the S-RNC-based activation/deactivation of UL CLTD is applicable, whereby a Node-B could inform the S-RNC that a signalling of UL CLTD activation/deactivation for the UE would be preferable.”
There are two methods to activate/deactivate UL CLTD: HS-SCCH oders and S-RNC-based signalling. The analysis is given as follow based on whether the UE is configured with HSDPA.
a) If a UE is configured with HSDPA, HS-SCCH order is used to activate/deactivate the UL CLTD by the NodeB. 
b) If UE is not configured with HSDPA, the activation/deactivation is still controlled by the NodeB, but only RRC messages are reachable to the UE to inform this. Then the activation status should be informed to the S-RNC by the serving NodeB. According to discussion and decision in RAN1, the non-serving NodeB will perform the uplink demodulation solely based on the primary DPCCH without considering the secondary DPCCH; therefore, the non-serving Node B is not necessary to know whether the UL CLTD is activated/deactivated for the UE. There is no need the active status information exchange between non-serving NodeB and RNC. Similar as the secondary serving E-DCH activation/deactivation, a new message is preferred because there is no suitable message to piggyback this indicator.  
Proposal 4: A new message should be introduced in RNSAP/NBAP to inform SRNC to activate/deactivate UL CLTD by RRC signalling.
3
Conclusions

In this contribution, we made a general discussion on the potential impacts to RAN3 specifications that could be brought by the introduction of uplink closed loop transmit diversity, and RAN3 is kindly asked to discuss and agree following proposals. Huawei is willing to present the related CRs later on.
Proposal 1: A new bit in Cell Capability Container should be used to indicate the UL CLTD capability of the cell in RNSAP and NBAP.

Proposal 2: The S-DPCCH channel configuration should be included in the RADIO LINK SETUP REQUEST, RADIO LINK ADDITION REQUEST, RADIO LINK RECONFIGURATION PREPARE and the RADIO LINK RECONFIGURATION REQUEST message.
Proposa3: The F-PCICH configuration should be added in the RADIO LINK SETUP REQUEST, RADIO LINK ADDITION REQUEST, RADIO LINK RECONFIGURATION PREPARE and the RADIO LINK RECONFIGURATION REQUEST message.
Proposal 4: A new message should be introduced in RNSAP/NBAP to inform SRNC to activate/deactivate UL CLTD by RRC signalling.
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