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1 Introduction
At RAN#63bis and at RAN#64 a few design choices related to CLTD have been agreed. One of the topics that have been discussed is for which UE configurations CLTD should be supported. During RAN1#64 the following working assumptions were agreed:
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For the different configurations, this paper discusses which Node-B that should control the selection of the pre-coding weight selection. The considered configurations are illustrated in Table 1 and for the different configurations we propose:
· If the UE is configured with HSDPA then the serving Node-B should control the selection of pre-coding vectors. 
· If HSDPA is not configured and the UE is in SHO then the S-RNC decides which of the Node-Bs in the active set that controls the selection of pre-coding vectors.
Note that this is a companion paper to [1].
2 Analyzed scenarios
The configurations that we consider in the paper are listed in Table 1 below. In the following we distinguish between the following three cases:
· UE is configured with F-DPCH and HSDPA,

· UE is configured with A-DPCH and HSDPA, and

· UE is configured with DPCH but without HSDPA.

Table 1: Studied UE configurations.

	                         Uplink
Downlink
	DCH + No EUL
	DCH + EUL
	EUL

	DPCH + No HS
	Case 1
	Case 2
	Case 3

	A-DPCH + HS
	Case 4
	Case 5
	Case 6

	F-DPCH + HS
	Case 7
	Case 8 
	Case 9


3 Control of pre-coding generation
3.1 UE is configured with F-DPCH and HSDPA

In the case where the UE is not configured in soft handover (SHO) it is straightforward to realize that the serving Node-B should be responsible for the pre-coding selection.
If the UE is configured in SHO then the following two options have been proposed:

· Option 1: Require that the pre-coding weights always are transmitted from the serving Node-B.

· Option 2: Allow that all Node-Bs in the active set transmit pre-coding vectors. This will require that the UE combines multiple, possibly conflicting pre-coding weights into one pre-coding weight. 

When the UE is in SHO and it is configured with one F-DPCH, then the F-DPCH will be power-controlled so that the quality of the transmissions from the serving Node-B is adequate. Furthermore, downlink HS-DSCH transmissions only take place form the serving Node-B. Consequently the HS-DPCCH feedback information needs to be received by the serving Node-B in order to ensure that the downlink quality remains adequate. This is a general problem for UEs configured in SHO since the uplink is power-controlled by the Node-B with the strongest link in the active set. It should also be noted that the active set typically is based on downlink measurements. With uplink closed loop transmit diversity the uplink link asymmetry between links in the active set will increase. Thus if the UE use pre-coding vectors that maximize the SNR at a non-serving Node-B, this will result in that the probability that the UE is power controlled from the non-serving Node-B increases. The link asymmetry between the non-serving and the serving Node-B will thus increase. 

Although UEs in soft handover will benefit in terms of uplink coverage if all the Node-Bs in the active set can select pre-coding vector this will increase the link asymmetry (and thus reduce the HS-DPCCH quality all else equal). To ensure that a sufficient HS-DPCCH quality is maintained one could envision:
· Always ensure that UEs in SHO direct their beam towards the serving Node-B. This results in that the existing settings of the gain factors hs for the HS-DPCCH can be reused. The drawback of this approach is that there will be some performance loss if the link towards the non-serving is stronger than the link towards the serving cell. This corresponds to option 1 above.
· Introduce procedures whereby the UE dynamically can adjusts the gain factors for the HS-DPCCH physical channel based on the estimated HS-DPCCH quality at the serving Node-B. (This estimate could be derived from monitored the HS-DSCH transmissions). This or something similar would likely be necessary for option 2. 
An additional issue with option 2 is that it will require that
· RAN1 agrees on combining rules for pre-coding weights (one simple rule would be that the UE only considers the pre-coding weight from the Node-B wherefrom it is being power controlled).

· RAN4 defines the necessary criteria for which pre-coding weight information should combined, etc. 

Our preference would be that the RAN1 confirms the current working assumption that the serving Node-B controls the selection of the pre-coding information when a UE is configured with an F-DPCH.

3.2 UE is configured A-DPCH and HSDPA

As for the case above, as long as the UE is not configured in SHO it is clear that the serving Node-B should to control the section of pre-coding weights. 

In the case where the UE is configured in SHO then the DL DPCCH is transmitted from all Node-Bs in the active set. Thus, the PC procedures strives for ensuring that the DPCCH SIR level from the serving Node-B cannot be guaranteed. However, the downlink HSDPA transmissions will only take place from the serving Node-B. To use the downlink wireless channel efficiently, the HS-DPCCH needs to be received with an adequate quality at the serving Node-B. Hence the serving Node-B can utilize, e.g., the CQI information (sent over HS-DPCCH) for deciding the transmit power with which the pre-coding vectors are transmitted. 

As mentioned in section 3.1 the one advantage with requiring that the serving Node-B is responsible for determining the pre-coding weights is that the HS-DPCCH quality can be ensured. Another advantage compared to solutions where all Node-Bs cooperate is that no combining rules needs to be introduced in the standard and implemented in the UE. This will both simplify RAN1 and RAN4 work.
Whether or not the actual signalling of pre-coding weight information should take place on the DL DPCCH or on a new physical channel (as for the case where a F-DPCH is configured) should be further discussed.

Proposal 1: For the case where the UE is configured with HSDPA the serving Node-B should be responsible for deciding the pre-coding vectors.
3.3 UE is configured with DPCH but without HSDPA
Similarly as for the case where the UE is not configured in SHO it is clear that the only cell in the active set should be responsible for deciding the pre-coding weights. Hence we focus on the case where the UE is configured in SHO in the following. 
When the UE is in SHO there are at least the following options available:

· Option 1: When a UE configured with “DPCH + No HSDPA” all Node-Bs in the active set transmit their preferred pre-coding vectors. The UE then combines these into a single pre-coding weight command. As mentioned in section 3.1 this will require methods for ensuring the HS-DPCCH quality. 

· Option 2: Pre-coding weight information is only transmitted from one of the Node-Bs in the active set. This could for example be achieved by introducing support whereby the S-RNC controls which of the Node-Bs in the active set that should transmit PCI information. This needs to be signalled both to the Node-B and the UE.
· Option 3: A UE configured with “DPCH + No HSPDA” on the downlink cannot be configured in CLTD.

To a large extent, the benefits and drawbacks of these options are similar to those raised in the previous sections. 
In option 2 the S-RNC would need to decide which of the Node-B in the active set that should be responsive for determining the pre-coding vectors. This decision could be based on existing events (e.g. Event 1D) and/or measures that can be signalled to the S-RNC (e.g., SIR error). It should also be mentioned that one drawback of having the S-RNC controlling which of the Node-Bs that should be responsible for selecting the pre-coding vector is that it will be associated with some delay. In spite of this, our preference would be to rely on a solution where the RNC select one of the Node-Bs in the active set that should be responsible for selecting pre-coding weight. This is mainly motivated by its simplicity.
Proposal 2: Introduce support whereby the S-RNC can signal which of the Node-Bs that should control the pre-coding weight generation when the UE is configured with DPCH but without HSDPA and is in SHO. 
4 Conclusions
This paper discussed which Node-B that should be responsible for the selection of pre-coding vectors. We propose:
Proposal 1: For the case where the UE is configured with HSDPA the serving Node-B should be responsible for transmitting the pre-coding vectors.
Proposal 2: Introduce support whereby the S-RNC can signal which of the Node-Bs that should control the pre-coding weight generation when the UE is configured with DPCH but without HSDPA and is in SHO.
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Working Assumptions:


UL CLTD is supported for UL DPDCH


UL CLTD is supported when DL DPDCH is configured


UL CLTD is supported for both 2ms and 10ms TTI





Consider further whether to support UL CLTD in Cell_FACH at least for common E-DCH.








