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1. Introduction

The Fractional DPCH (F-DPCH) concept has been discussed in several last meetings in RAN1. Especially, main areas for discussion have been the new slot stucture for F-DPCH and interactions with existing URTAN features. In this contibution our aim is to propose way forward on these key issues with F-DPCH. 

2. Discussions

The following table summarises the discussed and agreed points in the RAN1#38bis meeting regarding F-DPCH [1].

Table 1. Agreements on F-DPCH

	
	Agreement (if F-DPCH is introduced)

	Definition
	F-DPCH is a dedicated sub-multiplex of a given OVSF code

The UE receives one TPC command per slot

Need for new slot format(s) is FFS

	Structure
	Scrambling
	primary or secondary scrambling

	
	SF
	Fixed (SF=256)

	
	Pilots bits
	1 slot format with pilots. TBD to have 2nd slot format without pilots

	Power control
	Inner + outer loop (tbd, or other mechanism to control the SIR target)

	Phase reference 
	Primary dedicated /secondary common pilot

(same as on HS-DSCH)

	Compressed mode
	Supported

No transmission time reduction method applied

Same scrambling code and SF

Power control recovery mechanisms

	Tx diversity
	STTD or closed loop mode 1(same as on HS-DSCH)

Closed loop may be difficult in slot formats without pilots (tbd)

	Timing
	UL/DL
	FFS, consider also power control timing evaluation in the TR.

	
	CFN
	Need for CFN or equivalent virtual frame number FFS (RAN2)

	TPC command combining
	Same as for ordinary DPCH

	Synchronisation primitives
	Based on “DPCCH” quality criterion (inform RAN4 when decision taken)



	Measurements
	FFS (subset of measurements for DPCH)

	Soft handover support
	Yes


As described in the table above, the key open points are:

· The slot structure for F-DPCH and

· use of Tx diversity and power control related aspects if slot format without pilot field is adopted.

In order to keep idea of backwards compatibility in F-DPCH only possible slot structure is option three in [2] where data part is DTX’ed. Other solutions i.e. options 1, 2 and 5 are not feasible due to backwards compatibility reasons.  However, this option 3 is not optimal from code saving viewpoint and therefore we recommend to have a solution which is optimizing code resources more efficiently. As it is well known, the main advantage of the slot structure without pilot field is the fact that it facilitates better code saving performance compared to a slot structure with pilot field. On the other hand, this solution has impact on SIR estimation accuracy as stated in [3]. However, as there is no conversational service in parallel to HSDPA, the deterioration in SIR estimation accuracy is acceptable. Hence, the key purpose to have F-DPCH is to control UE output power and not to keep outer-loop power control running.

Secondly, if pilot field would be left out, the use of Tx diversity features is getting somewhat complicated. However, we think that the use of F-DPCH shoud not be optimized for use of Tx diversity schemes, but rather focus on the code saving properties.

3. Proposal AND ConclusioN

In order to maximize the code saving and simplify the scheme, we propose that only a slot structure without pilot field is adopted in the F-DPCH concept. The key emphasis for use of F-DPCH should be thought from code saving viewpoint and not from other layer one features compatibility perspective. In addition, by shifting the TPC and Pilot field positions is not backwards compatible solution and therefore not justified as with existing slot formats we could get most of the code savings already by simply DTX'ing the data fields. If slot structure is to be changed then the change needs to aim to the maximum code savings and not just 25% enhancement to what could be achieved with using existing slot formats.. Thus, our proposal for F-DPCH slot structure is described in Figure 1 below i.e. option 4 in [2]. 
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Figure 1: Frame structure for F-DPCH
The proposed slot format for F-DPCH is described in Table 2 below.

Table 2: F-DPCH fields
	Slot Format #i
	Channel Bit Rate (kbps)
	Channel Symbol Rate (ksps)
	SF
	Total bits/ Slot
	Used bits/ Slot
	F-DPCH
Bits/Slot

	
	
	
	
	
	
	NTPC
	NPilot

	0
	3
	1.5
	256
	10
	2
	2
	0


In conclusion, our proposal is to include the F-DPCH slot structure and slot format defined in Figure 1 and Table 2 into TS25.211. Furthermore, we think that support of Tx diversity schemes and advanced channel estimation schemes are not needed with F-DPCH in order to get maximum gain from the concept.
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