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1
Introduction

In the previous RAN1 meetings, it was agreed that 5 configurations as listed in [1] were possible for CLTD. In this contribution, the order type and the order mappings as well as the potential interruption times are discussed.
2
HS-SCCH Order Mapping
The agreed CLTD configurations are given in Table 1.

Table 1: Dynamic Control of CLTD operation via HS-SCCH orders

	UL CLTD Configuration
	Uplink Channels

	
	DPCCH
	HS-DPCCH
	E-DPCCH
	E-DPDCH
	S-DPCCH

	1
	Primary Precoding Vector
	Secondary Precoding Vector

	2
	Physical Antenna 1
	Physical Antenna 2

	3
	Physical Antenna 2
	Physical Antenna 1

	4
	Physical Antenna 1
	De-activate

	5
	Physical Antenna 2
	De-activate


One way to specify orders would be to assign an order bit to a particular configuration. In this way, a “1” would indicate a transition to that configuration where as a “0” would result in transitioning to a default configuration. In this method, at least 4 bits would be needed to allow for all possible transitions. However, this would entail the use of two order types which is not an efficient use of the order mapping.

Another way would be to assign a order mapping to a particular configuration. This would ensure the most compact use of the order mappings and also allow for all possible transitions. This scheme is detailed in Table 2.

Table 2: HS-SCCH Order Mappings 
	Order Type
	Order Mapping
	CLTD Configuration

	
	xord,1
	xord,2
	xord,3
	

	011
	1
	1
	1
	1

	
	1
	0
	1
	2

	
	1
	1
	0
	3

	
	0
	0
	1
	4

	
	0
	1
	0
	5


In Table 2, an order mapping to CLTD configuration is provided. An attempt is made to intuitively associate bits to configurations. While this may not provide the most judicious use of the mapping bits, it may lend itself to easier interpretation. Specifically, 

xord,3  corresponds to Physical Antenna 1
xord,2 corresponds to Physical Antenna 2

xord,1 corresponds to whether the S-DPCCH is transmitted or not.

Therefore, “111” corresponds to regular CLTD operation where both the pilots and the data are precoded. 
“110” corresponds to the case where the data is transmitted only through Physical Antenna 2. However the presence of S-DPCCH is also indicated which would therefore be transmitted through Physical Antenna 1. A similar line of reasoning could also be applied to “101”

“001” would essentially deactivate CLTD since the S-DPCCH is not transmitted. Additionally, the data channels are transmitted through Physical Antenna 1. Similarly, once could interpret “010”.

Alternatively, a more compact mapping could be achieved according to Table 3.

Table 3: Alternate HS-SCCH Order Mapping

	Order Type
	Order Mapping
	CLTD Configuration

	
	xord,1
	xord,2
	xord,3
	

	011
	0
	0
	0
	1

	
	0
	0
	1
	2

	
	0
	1
	0
	3

	
	0
	1
	1
	4

	
	1
	0
	0
	5


Proposal 1: Either Table 1 or Table 2 is adopted to specify the order mappings for transitioning to/from CLTD configurations.
3
HS-SCCH Order Induced Interruption Time
Transitioning to and from CLTD configurations requires a combination of software, firmware changes, the details of which are left to implementation. However, since there may be fundamental reconfiguration or retuning of the RF front end, it is reasonable to specify that the interruption time would be lesser than that applied for multi-carrier HSPA.
3.1
Error Events

Error events occur when the UE and the NodeB have a conflicting understanding of the CLTD configuration. It should be noted that the ACK for the HS-SCCH order acts as a handshake for the UE and NodeB to assume the same operating configuration. While it is possible that the HS-SCCH order may not be received, and the NodeB to receive an ACK as a false alarm – this is a compounding error event that occurs with a very small probability.

On the other hand, misdetections of the HS-SCCH orders occur with regularity. If the ACK were not be to transmitted, the NodeB and the UE would be out of sync, say, 1% of the time. Depending on the frequency of orders, this may result in such error events quite often. Therefore, it is essential that the ACK for the order is transmitted before a re-configuration occurs. 

Proposal 2: The scheduled interruption time occurs after the transmission of the ACK corresponding to the HS-SCCH order. Note that CQI transmission would be interrupted during this time.
3.2
Interruption time

If the interruption time occurs after the transmission of the ACK corresponding to the order, then a possible timeline is illustrated in Figure 1.
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Figure 1: Transition timeline from one configuration to another in CLTD

Note from Figure 1, that specifying an interruption time that is 1 slot would not in practice be any different from a 2 slot interruption time. Since CQI transmission in the first slot following the ACK is interrupted, there could be no CQI transmission on the second slot after the ACK. 

Additionally, an interruption time larger than 2 slots would be mean that ACK transmissions for next HS-PDSCH transmission following the HS-SCCH order would be interrupted. This would result in a much larger interruption time than initially envisioned (~12 slots). 

Proposal 3: An interruption time of 2 slots after the transmission of the ACK corresponding to the HS-SCCH order is specified for transitions from/to CLTD configurations.
4
Signalling UE Capability

In the allowed configurations detailed in Table 1, note that configurations 4 and 5 essentially constitute antenna switching scheme where the UE transmits the pilot, data and control channels through one antenna or the other. Antenna switching has been studied in detail in [3] and the associated gains have also been detailed. 

UE implementations that allow for only configurations 4 and 5 also realize gains that result from antenna switching. On the other hand, such implementations benefit from significant reductions in complexity since configurations 4 and 5 could be implemented with a single PA architecture. Therefore, it is considered that such implementations should be allowed as part of CLTD. 
As a result, UE signalling would need to be introduced to inform the RNC and consequently the NodeB about the UE capability in supporting only configurations 4 and 5.

Proposal 4: Signalling is introduced to allow for UE to indicate support of only Configurations 4 and 5. 

5
Conclusions

In this contribution, details of the order mappings for the agreed CLTD configurations are discussed. Two schemes are considered and the pros and cons of each are detailed. Additionally, the interruption time resulting from the reception of a HS-SCCH order indicating CLTD transitions is also discussed. Finally, the UE should be allowed to support a subset of the CLTD configurations. The following proposals are made:

Proposal 1: Either Table 1 or Table 2 is adopted to specify the order mappings for transitioning to/from CLTD configurations.

Proposal 2: The scheduled interruption time occurs after the transmission of the ACK corresponding to the HS-SCCH order. Note that CQI transmission would be interrupted during this time.
Proposal 3: An interruption time of 2 slots after the transmission of the ACK corresponding to the HS-SCCH order is specified for transitions from/to CLTD configurations.
Proposal 4: Signalling is introduced to allow for UE to indicate support of only Configurations 4 and 5. 
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