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1 Introduction
RAN plenary #50 approved a work item, uplink transmit diversity for HSPA [1]. RAN1 has been discussing closed loop transmit diversity feature in a few meetings already and good progress has been achieved. This contribution discusses open issues left to closed loop transmit diversity. Accompanying draft CRs [2] and [3] reflect the proposals.
2 Discussion
2.1 Use of 2 remaining bits of S-DPCCH
In RAN1 #66 a working assumption was agreed that fixed values are transmitted in TPC field of DPCCH slot format 1 chosen as slot format of S-DPCCH. This working assumption is proposed to be confirmed.

Proposal 1 Confirm working assumption that TPC bits in DPCCH slot format 1 used for S-DPCCH are set to fixed value.
2.2 Downlink weight signalling

The reliability of the PCI feedback bits has been discussed and it has been proposed to stop updating the precoding weights if unreliable feedback is detected by the UE. On the other hand, the NodeB should be aware of the event in order to be able to recover the weight calculation, possible synthesis based channel estimation and data demodulation. UE could signal this information for example using the S-DPCCH TPC bit field. As this signalling should be very robust one would require very low coding rate.

Another alternative to verify the reliability of the PCI bits is to include these bits into the out-of-synch status calculation procedure. This approach avoids layer 1 uplink signalling. The uplink transmitter would be shut down if either the DPCH/F-DPCH TPC or the F-PCICH PCI bits are unreliable. Different quality target for TPC and PCI bits could be considered if lower error rate is tolerated for the PCI bits.

Proposal 2 Use both F-DPCH or DPCH and F-PCICH for out-of-sync detection 

RAN1 #65 agreed a working assumption that if both PCI symbols are in the same slot then they are adjacent. It was left FFS if another format using one symbol in adjacent slots is introduced. On UE point of view multiple solutions for PCI signalling are causing extra work in implementation and testing so only one solution should be agreed. 
Proposal 3 Agree that two adjacent symbols in the same slot are used in F-PCICH

It has been discussed that timing of applying PCI weights in uplink should be specified so that node B can use the knowledge in the receiver. On the other hand it has been agreed that new PCI should be applied in the uplink slot boundary instead of TTI boundary. Due to the nature of F-PCICH design tying timing to a slot does not make sense. On the other hand similar minimum timing as is used in F-DPCH case should be enough for F-PCICH. Hence it is proposed that minimum processing time is 512 chips and new precoding is applied in next UL slot boundary after that. Hence text proposed in [3]:
The UE shall apply received precoding weight in the beginning of the next UL slot starting at least 512 chips after the last F-PCICH symbol used for precoding weight signalling has ended. 
If adjacent symbols are used for F-PCICH then it allows using actual STTD coding instead of fixed beam which is used for F-DPCH. Due to the obvious  performance benefits of STTD it is proposed to be used. If different signalling method using two slots for the PCI bits is chosen for F-PCICH then usage of STTD is not possible because the change of the radio channel will break the orthogonality of the STTD encoding. 
Proposal 4 Use STTD coding for the two symbols in F-PCICH.

2.3 CPC
To avoid additional complexity it would be preferable to keep the same timing for PCI in CPC case as is used for case without CPC. Hence, it might happen that applied precoding is based on previous burst if PCI feedback delay is larger than burst size but that problem does not seem to be avoidable. PCI feedback timing needs to be specified for DTX cases so that UE can calculate the symbols where PCI information is available after each burst.
In F-DPCH power control command based on each UL slot are assumed to be in the DL slot starting during corresponding UL slot. F-PCICH timing is independent of F-DPCH timing but also does not depend on UL timing. Hence similar way cannot be used to specify timing as used for F-DPCH. One way to do this would be to specify minimum processing time for node B as proposed in text below [3]. Actual value for processing time should be discussed in RAN1.
If an uplink DPCCH slot has been transmitted, the UE shall assume that PCI field is present in next F-PCICH PCI field starting at least xx chips after the end of pilot field in the transmitted DPCCH slot.
Proposal 5 Similar timing is used for updating precoding in CPC as used in non-CPC case
2.4 Activation and deactivation

Issue of activation/deactivation of CLTD feature was discussed in RAN1 #66 and activation states shown in Table 1 were agreed. Also following working assumptions were made:

Working assumptions:

· HS-SCCH ordered transitions between different CLTD configurations shall be applied by the UE

· after the ACK for transitions to/from configuration 4 and 5

· for other transitions, as soon as possible - exact timing FFS until RAN1#66bis

· The maximum allowed interruption time when receiving an HS-SCCH order is as short as possible, FFS until RAN1#66bis (e.g. 1 or 2 slots)

Working assumptions differentiates two cases, one where one of the antennas is switched on/off and another one where only antenna switching is done. For the first case it is assumed that ordered state is applied after ACK/NACK transmission. Timing used earlier for UL reconfigurations is 18 slots, which is proposed to be used here also. Same timing could be applied for the other case also but if it is seen that tighter timing is needed then 6 slot delay is proposed to be used. The signal interruption is tied to a certain HS-SCCH slot for the multicarrier features. This is not necessary here since activation/deactivation of the closed loop Tx diversity should not impact downlink transmission. Hence following text is proposed:
The Node B may activate and deactivate the uplink closed loop transmit diversity operation through physical layer commands transmitted on one of the HS-SCCH in the HS-SCCH set as specified in [2] and in subclause 10. The HS-SCCH ordered activation or deactivation of different CLTD modes is applied by the UE 18 slots after the end of the HS-SCCH subframe delivering the order and the maximum allowed interruption time is 1 slot.
In case tighter timing is decided then text could be:

The Node B may activate and deactivate the uplink closed loop transmit diversity operation through physical layer commands transmitted on one of the HS-SCCH in the HS-SCCH set as specified in [2] and in subclause 10. The HS-SCCH ordered activation or deactivation of different CLTD modes is applied by the UE 18 slots after the end of the HS-SCCH subframe delivering the order in case where activation or deactivation is to/from mode where S-DPCCH is not transmitted and 6 slots after the end of the HS-SCCH subframe delivering the order in other cases and the maximum allowed interruption time is 1 slot.
Proposal 6 Agree 18 slots as application delay for the two cases of HS-SCCH ordered activation/deactivation.
Table 1. Possible activation/deactivation states
	CLTD activations state 1
	Feature fully activated

	CLTD activations state 2
	DPCCH and data channels transmitted via antenna 1, S-DPCCH via antenna 2

	CLTD activations state 3
	DPCCH and data channels transmitted via antenna 2, S-DPCCH via antenna 1

	CLTD activations state 4
	DPCCH and data channels transmitted via antenna 1

	CLTD activations state 5
	DPCCH and data channels transmitted via antenna 2


3 Conclusions
In this contribution we have discussed UL CLTD remaining details and made following proposals:

Proposal 1 Confirm working assumption that TPC bits in DPCCH slot format 1 used for S-DPCCH are set to fixed value.
Proposal 2 Use both F-DPCH or DPCH and F-PCICH for out-of-sync detection
Proposal 3 Agree that two adjacent symbols in the same slot are used in F-PCICH
Proposal 4 Use STTD coding for the two symbols in F-PCICH.
Proposal 5 Similar timing is used for updating precoding in CPC as used in non-CPC case
Proposal 6 Agree 18 slots as application delay for the two cases of HS-SCCH ordered activation/deactivation.
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