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1. Introduction

The purpose of this contribution is to provide an overview of the potential impacts on Iub and Iur of the Fractional DPCH.
2. Impact on the Iub of the Slot Structure configuration
2.1 Handling of DL DCHs
The main principle for Fractional DPCH is that in the DL there is no DCH at all. This can currently be achieved in two different manners in the UTRAN:

· Each DCH configured via the DCH FDD Information IE has a DL TFS containing only one TF with 0 x n bits.

· Each DCH configured via the DCH FDD Information IE is defined as a Unidirectional DCH (by setting the Undirectional DCH Indicator IE to the value "Uplink DCH only").

Conclusion: No change is needed there.
2.2 Handling of the different Slot Structure options
In the current specifications, the DL DPCH Slot Format IE is mandatory in the DL DPCH Information IE in the RADIO LINK SETUP REQUEST FDD message, and this cannot be changed.

In the case of "Option 3", this DL DPCH Slot Format IE can be fully reused:
As, in these HSDPA-only scenarios, there would only Unidirectional UL DCHs or only DL DCHs with a TFS containing only one TF, the TFCS would contain only one TFCI. This can be handled by using:
· the Slot Formats 2, 4, 6, 8 and 10,

· the Slot Formats 12 to 16 and setting the TFCI Presence IE on the Iur/Iub interfaces to "Not Present".
In the case of the other Options, the choice of the data structure depends a lot on the options selected by RAN1.

1 – Building on the existing:

This could be done by setting the DL DPCH Slot Format IE to an appropriate value and then adding some new IEs such as:

· A new Pilot Presence IE could be introduced on the Iub sent by the CRNC to the Node B to indicate that the Pilot Bits must be DTXed. Using only this IE would allow to handle "Option 4".

2 – A new definition:

We could introduce a new Fractional DPCH Information IE in the Extension Container of the DL DPCH Information IE with a Criticality set to "Reject". This new IE would contain all the necessary information (Spreading Factor, Number of TPC bits, their position, optionally the number of Pilot bits and their position) and when it is present the DL DPCH Slot Format IE shall be ignored.
Open Issue related to "Unidirectional DCHs":

What happens if there are only Unidirectional DCHs? There would be no TFS, so how do we build a TFCS that should contain at least one TFC based on non-existing TFSs?

Conclusion:
As usual in protocols, anything and everything is possible. It is however premature to try to define an IE structure. RAN3 needs to wait for the decision of RAN1 on the Slot Structure options to be supported.
3. Impact on the Iur of the Slot Structure configuration
3.1 F-DPCH Capability
Being able to handle F-DPCH can probably be seen as a capability of a Cell. It will then have to be included in the Cell Capability Container FDD IE.

3.2 Handling of DL DCHs

Same as for the Iub.

3.3 Handling of the different Slot Structure options
Here again, there are different ways of looking at it:

· Being able to handle this or that Slot Structure options could be seen as a capability of a Cell. It would then have to be included somehow in the Cell Capability Container FDD IE.

· A Cell which is "F-DPCH Capable" is required to support all the Slot Structure options.

The handling of the DTX of Pilot Bits needs to be further studied:

The CRNC is the only one knowing whether beamforming using the Pilot bits is used or not in a given Cell, thus, it probably should have the decision.
3.4 Code Allocation
Another problem is that due the current UTRAN architecture, it is the CRNC that performs the code allocation. Thus, it will be the only entity that can perform the multiplexing of different UEs on a shared Channelisation Code. For this, it already has information on the timing of the UEs:

· As an SRNC, it has access to the UE Measurements and is the one determining the Frame Offset, Chip Offset and DPCH Frame Offset (and the "Additional Offset" for a Rel-6 UE).

· As a DRNC, it has access to the Frame Offset and Chip Offset.
Based on this, the CRNC would be able to determine which channelisation code and which position to allocate to the UE. As in R99, the DRNC would then send back the channelisation code used.

4. Rel-5 UEs handling
Today, in Rel-5, a "DPCH Frame Offset" is sent to the UE to indicate the "Offset (in number of chips) between the beginning of the P-CCPCH frame and the beginning of the DPCH frame. This is called (DPCH,n in TS 25.211" (this text is extracted from TS 25.331 § 10.3.6.21). This parameter is defined as an Integer (0..38144 by step of 256).

For a Rel-6 UTRAN, it is possible to create an F-DPCH for a Rel-5 UE. For this, the UTRAN only has to send a well-determined "DPCH frame offset" to the UE and map all the TRBs and the SRBs on HSDPA.
On the UTRAN side, this would be handled by configuring several UE Contexts with the same Channelisation Code for their DL DPCH, a well-chosen Slot Format, different Frame/Chip Offsets and mapping all the TRBs and the SRBs on HSDPA, thus effectively creating an F-DPCH and multiplexing several F-DPCHs on the same DL channelisation code.
In the figure below, the value of the "DPCH Frame Offset" to be sent to each UE corresponding to the position of its F-DPCH in the shared Channelisation Code is shown (it is assumed that the offset between the shared Channelisation Code and the P-CCPCH is 0).


[image: image1]
The corresponding "DPCH Frame Offset" to be sent to the Rel-5 UE would be
DPCH Frame Offset = n * 2560 + (Position of TPC bits) – NData1 * SF/2
The maximum number of multiplexed Rel-5 UEs on the same channelisation code is compiled in the following table (depending on the selected Slot Format for the channelisation code):

	Slot Format #i
	SF
	Bits/ Slot
	DPDCH Bits/Slot
	DPCCH
Bits/Slot
	Theoretical Max # of UEs on a Channelisation Code
	Max # of pre-Rel6 UEs on a Channelisation Code

	
	
	
	NData1
	NData2
	NTPC
	NTFCI
	NPilot
	
	

	0
	512
	10
	0
	4
	2
	0
	4
	1
	1

	1
	512
	10
	0
	2
	2
	2
	4
	1
	1

	2
	256
	20
	2
	14
	2
	0
	2
	5
	4

	3
	256
	20
	2
	12
	2
	2
	2
	5
	4

	4
	256
	20
	2
	12
	2
	0
	4
	3
	2

	5
	256
	20
	2
	10
	2
	2
	4
	3
	2

	6
	256
	20
	2
	8
	2
	0
	8
	2
	1

	7
	256
	20
	2
	6
	2
	2
	8
	2
	1

	8
	128
	40
	6
	28
	2
	0
	4
	6
	4

	9
	128
	40
	6
	26
	2
	2
	4
	6
	4

	10
	128
	40
	6
	24
	2
	0
	8
	4
	2

	11
	128
	40
	6
	22
	2
	2
	8
	4
	2

	12
	64
	80
	12
	48
	4
	8*
	8
	6
	4

	13
	32
	160
	28
	112
	4
	8*
	8
	13
	4

	14
	16
	320
	56
	232
	8
	8*
	16
	13
	4

	15
	8
	640
	120
	488
	8
	8*
	16
	26
	

	16
	4
	1280
	248
	1000
	8
	8*
	16
	53
	


This shows that there is no gain for Slot Formats 6, 7, 10, 11, 12, 13 and 14 for Pre-Rel-6 UEs.
However, the problem with Rel-5 UEs resides in whether a configuration with no DPDCH would be accepted by the Rel‑5 UE. This might not be the case as this would lead to the UE not having any CRC, and thus not being able to update the Outer Loop Power Control. This point needs to be discussed in RAN2.

Conclusion:

Rel-5 UEs can already be handled from a protocol perspective. It needs to be confirmed by RAN2 whether a Rel-5 UE would accept a configuration with no DPDCH.

5. SHO situation & related timing constraints:

This section discusses the handling of macro-diversity for the F-DPCH.

According to TS 25.402 (§ 8.2.1), "FDD Radio Interface Synchronisation assures that UE gets the correct frames when received from several cells. The UE measures the Timing difference between its DPCH and SFN in the target cell when doing handover and reports it to SRNC. SRNC sends this Time difference value in two parameters Frame Offset and Chip Offset over Iub to Node B. Node B rounds this value to the closest 256 chip boundary in order to get DL orthogonality (regardless of used spreading factor). The rounded value is used in Node B for the DL DPCH."
In the Fractional DPCH context, what needs to be maintained to guarantee DL orthogonality is an offset of a multiple of 256 chips between the transmission of any DL Channelisation Code (shared ones in this case) and the timing of the Primary CPICH.
5.1 Possible handling of Rel-5 UEs
The fact that the DPCH Frame Offset sent to the UE is a multiple of 256 chips imposes a single possible position in the F-DPCH.
In the following example, a Cell in Node B2 is added to the Active Set of UE2. The DCCH Signalling for UE2 is carried on HS-DSCH in the Cell in Node B1. The F-DPCH of UE2 is called F-DPCH2.
Furthermore, it is considered that there is already a shared Channelisation Code (Cch,SF,n) in the Cell in Node B2 on which a leg is added for the considered UE and that there is already the F-DPCH of UE1 (F-DPCH1) on the shared Channelisation Code Cch,SF,n.
Case 1:
DPCH Frame Offset = 7936 chips (2560*3 + 256).


[image: image2]
In this case, it is possible to multiplex the F-DPCH2 on the same shared Channelisation Code as the F-DPCH1.

Case 2:

DPCH Frame Offset = 8192 chips (2560*3 + 2*256).


[image: image3]
In this case, it is not possible to multiplex the F-DPCH2 on the same shared Channelisation Code as the F-DPCH1. A new channelisation code needs to be allocated on which UE2 will be mapped. This channelisation code can also be shared with other F-DPCHs.
It has to be noted that this is not different from what is happening in Rel-5. In other words, there is no gain in this case, but there is no loss either.
5.2 Rel-6 UEs
In the case of a Rel-6 UE, we can rely on the timing as defined in Rel-5.

[image: image4]
In this example, the Spreading Factor used is 256. There are already 3 UEs multiplexed on the shared channelisation code with the following positions:

· UE1 in Yellow uses Option 3
· UE2 in Light Turquoise uses Option 4,

· UE3 in Plum uses Option 4,

· UE4 (in Light Green) uses Option 4.

6. Conclusion

The aim of this contribution was to give a first feeling of what the impacts on the Iub/Iur interfaces could be.
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