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1. Introduction

The purpose of this contribution is to provide an overview of the discussions that took place in the last RAN1 meeting on the Fractional DPCH. This document is largely based on a RAN1 contribution [1] discussing RAN1-related topics on Fractional DPCH and the conclusions reached at the last RAN1 meeting as well as the impacts that can be derived on RAN3 specifications.
2. RAN1 Discussions/Decisions and Derived RAN3 impacts
2.1 Overall Structure

The following definition was agreed in RAN1 that:

"F-DPCH is a dedicated time sub multiplex of a given OVSF code used to carry TPC and pilot bits to a given UE. The UE receives one TPC command per slot."

Conclusion for RAN3:
It means that a same Channelisation Code can be used for several UE/Node B Communication Contexts.

2.1.1 Scrambling Code

It was agreed in RAN1 that "F-DPCH can be mapped onto primary or secondary scrambling".

Conclusion for RAN3:
There is no impact on RAN3 specifications.

2.1.2 Spreading Factor

It was agreed in RAN1 that "F-DPCH uses a fixed SF to carry TPC and/or pilot bits" and furthermore that this fixed SF would be "SF 256".
Conclusion for RAN3:
It means that the DL DPCH Slot Format IE which is mandatory in the RADIO LINK SETUP REQUEST message in NBAP and RNSAP will have to be ignored in the case of F-DPCH.
This could e.g. be done by adding a new F-DPCH Information IE containing all the information relevant to the F-DPCH and in case this new IE is present then the DL DPCH Slot Format IE is to be ignored.
2.1.3 Pilot Bits

It was agreed in RAN1 that there will be one F-DPCH Slot Format with Pilot Bits. It is however still under discussion whether there will be an F-DPCH Slot Format with only TPC bits (no Pilot Bit).

Conclusion for RAN3:
Final decision on Slot Structures/Formats by RAN1 will impact RAN3 specs in terms of whether an F‑DPCH Slot Format IE will be needed or not in case several options are retained for the F-DPCH Slot Structures (see [2] for examples of options) and what kind of structure this IE will have.

2.2 Physical Layer features
2.2.1 Power Control
This is still under discussion in RAN1. This may have an impact in terms of number of TPC bits and Pilot bits required in the F-DPCH Slot Structure.

Conclusion for RAN3:
This will be directly reflected in the F-DPCH Slot Format, so there is no further impact on the RAN3 specifications than the ones described above.
2.2.2 Beamforming
It was agreed in RAN1 that "S-CPICH and dedicated pilots can be used as a phase reference for F-DPCH".

Conclusion for RAN3:
As this is no different than what we already have in RAN3 specifications in terms of beamforming, no impact is foreseen on RAN3 specifications due to that except potentially for the following Open Point.
Open Point:

Will there be a "UE Support Of Dedicated Pilots For Channel Estimation for F-DPCH" UE Capability or will this be deduced from an already existing UE Capability? If there is a separate UE Capability for F-DPCH, it will have to be included in the RNSAP specification.
2.2.3 Compressed mode
The following agreements have been reached in RAN1:

"Compressed Mode with F-DPCH is Supported"

Conclusion for RAN3:
Compressed Mode thus has to be supported in the signaling interfaces.
"Transmission gap pattern sequences are defined in the same manner as in the DPCH case":

Conclusion for RAN3:
It means that all the IEs describing a transmission gap pattern are unchanged (TGPSI Identifier, TGSN, TGL1, TGL2, TGD, TGPL1 and TGPL2 IEs).

"No transmission time reduction method applied"

Conclusion for RAN3:
It means that the Downlink Compressed Mode Method IE (which is conditional on the fact that the Transmission Gap Pattern Sequence defined concerns the Downlink) is to be ignored in the case of F-DPCH (e.g. if the F-DPCH Information IE is present for the case of RL SETUP REQ).

"Same scrambling code and SF for compressed and non-compressed frames"

Conclusion for RAN3:
It means that, for Compressed Mode with F-DPCH, the Transmission Gap Pattern Sequence Scrambling Code Information IE is never included in the messages where the FDD DL Code Information IE is included:

· In NBAP, this would be the RADIO LINK SETUP/ADDITION REQUEST and the RADIO LINK RECONFIGURATION PREPARE/REQUEST messages (handled via an Abnormal Condition in NBAP).

· In RNSAP, this would be the RADIO LINK SETUP/ADDITION RESPONSE/FAILURE, the RADIO LINK RECONFIGURATION READY/RESPONSE and the PHYSICAL CHANNEL RECONFIGURATION REQUEST messages (handled via procedure text).

A reference to the applicable RAN1 specification/section explaining how Compressed Mode works for F-DPCH would probably be relevant.
"Power control recovery mechanisms apply"
Conclusion for RAN3:
There is no impact on RAN3 protocols due to that agreement.
Frame Structure (A or B or Something else) for Compressed Mode is still under discussion in RAN1.

Conclusion for RAN3:
Impact on the Downlink Frame Type IE itself or its handling yet to be determined.
2.2.4 Tx diversity
It was concluded in RAN1 that:

· STTD can be applied.

· It is FFS whether Closed Loop Mode1 can be applied for a Slot Format without Pilot Bits.

· Closed Loop Mode2 cannot be applied.
Furthermore, it was agreed that the same between the Diversity Mode shall be applied for the F-DPCH and the HS-PDSCH, just as the same Diversity Mode shall be applied for the DPCH and the HS-PDSCH in Rel-5 (see [3] § 5.3.1).

It has to be noted that this kind of constraint is currently not documented in RAN3 specifications: there is nothing indicating that the Closed Loop Mode2 cannot be used for a UE using HSDPA. It is thus proposed to have the same approach for the F-DPCH.

Proposal for RAN3:
It is proposed that constraints on the Diversity Mode to be used for F-DPCH are not shown in RAN3 specifications.
2.3 Radio Resource Management
2.3.1 Synchronisation Primitives
It was agreed that "DPCCH quality criterion is clarified to apply also to F-DPCH".
Conclusion for RAN3:
The fact that the quality criterion for synchronization primitives is the same has no impact on the RAN3 protocols.
2.3.2 Mobility

It was agreed that "existing physical layer synchronisation procedures are re-used".
Conclusion for RAN3:
It means that the existing signaling mechanisms (usage of First RLS Indicator IE) are sufficient for the purpose of F-DPCH.
2.3.3 Timing Aspects

2.3.3.1 Physical Layer

The slot structure was not yet agreed in RAN1 
The current proposal is that it would be kept as close as possible to the existing one with regards to position of TPC bits in the F-DPCH slot:
Frame structure for a downlink DPCH in Rel-5:


[image: image1]
Current Proposal on F-DPCH slot structure in Rel-6:


[image: image2]
This would have no impact on RAN3 protocols.
2.3.3.2 CFN Definition

This topic has been discussed in RAN1 to complement the RAN1 reflexion, but this is a RAN2/RAN3 decision to make.
The following is proposed for the definition of the CFN:

In order to keep the R99 concept of CFN, we can consider that the CFN boundary will be at the beginning of the “Tx off period” described in § 2.3.3.1. In R99, the CFN is initialised in Cell_DCH state with the following equation (from 25.402):

CFN = (SFN – ((DOFFFDD * 512) div 38400)) mod 256

Then, for the subsequent Radio Links, a Frame Offset + Chip Offset is used to define the relationship between the SFN and the CFN. The Chip Offset has a resolution of 1 chip and a range of 0 .. 38399. However, Frame Offset + Chip Offset (sent via RNSAP/NBAP) are in Node B rounded together to closest 256 chip boundary.

The fact that F-DPCH will use a fixed SF of 256 enables to have TPC/Pilot fields containing a multiple of 256 chips (under the (safe) assumption that the TPC/Pilot fields will contain an integer number of symbols). Thus, all the positions for the multiplexing of several F-DPCHs on the same channelisation code can be defined using the already existing Frame Offset/Chip Offset mechanism.

The advantage of the approach described in the previous section is that it allows to keep the definition of the CFN unchanged and therefore it does not impact CQI reporting which is defined based on CFN in RAN1 specifications.
Additional note: To fully benefit from this approach and the multiplexing effect, it could be beneficial, if an SF lower than 512 is chosen, to consider redefining the DOFFFDD so that it has a 256 chips granularity instead of the existing 512 chips granularity.
3. Conclusion

This contribution has presented the different agreements reached in RAN1 and their impact on RAN3 protocols. It is proposed to first agree on the conclusions and proposals in this document and then go deeper in the analysis of RAN3 specifics and the impact of F-DPCH on the RAN3 protocols in [4].
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