Page 2
Draft prETS 300 ???: Month YYYY


TSG-RAN Working Group 2 (Radio L2 and Radio L3) 
R2-001207
Oahu, HI, USA, 22 - 26 May 2000

Source: 
QUALCOMM 

To:
RAN WG1

Subject: 
Proposed LS on transmission of (DPCH,n to the UE

Contact:



Francesco Grilli, QUALCOMM








Email: francesco@qualcomm.com







Tel.: +1 858 845 3742

RAN WG2 would like to ask RAN WG1 about the benefit of the transmission of (DPCH,n to the UE for each DPCH in the active set. The attached R2-001071 describes why this information may be useful. 

RAN WG2 respectfully asks RAN WG1 to provide a response by the end of RAN WG2 meeting in Hawaii. 
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Corrections to Soft Handover messages and procedures


1 Introduction


In the current version of RRC Protocol Specifications (TS 25.331v3.2.0) the signalling message used to inform the UE about the addition of a cell to the Active Set (ACTIVE SET UPDATE) does not provide enough information for unambiguous decoding the Downlink. In particular the UE needs extra information to determine the beginning of the DPCH frame for each added DPCHs.


It is understood that UTRAN would apply a timing offset between CPICH and DPCH that causes each new DPCH to arrive at the mobile at the same time as the other existing DPCHs (see the figure below, which is extracted from TS 25.211). However, there are potential ambiguities due to the 256 chip granularity and the time elapsing between measurement reports and active set update messages.
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[Figure 27, TS 25.211]: Frame timing and access slot timing of downlink physical channels


Even if the Node B does everything it can (based on the measured timing differences) to align the timing of the new DPCH with the existing ones, yet at the mobile, symbols may align like in the following example: 


DPCH1   |--S11--|--S12--|--S13--|-- ... 


DPCH2 -S20--|--S21--|--S22--|--S23--|-- ... 


Note that each vertical line represents a symbol boundary (i.e., a possible frame boundary.) In this kind of alignment the UE can't be sure whether to combine S21 with S11 or S12. Combining the symbols that are closest in timing doesn’t necessarily work since even a chip’s worth of path or UE movement could potentially cause symbols to misalign. Note that a chip’s worth of path is about 78 m and a symbol’s worth of path is about 20 km (256 chips).

There are two possible solutions to the problem described above:


Alternative 1: Whenever a new cell is added to the active set the UE shall try all the possible combinations (usually two) and shall select the best one. This will be based on a metric that will produce useful results only after several symbols will have been combined. If the metric will show a good correlation for the selected hypothesis, the combining will continue based on that hypothesis; if the metric will not provide good results, there will be the need to try another hypothesis on the same symbols, until all of the hypotheses will be tried.

Alternative 2: UTRAN communicates to the UE the (DPCH,n value (see the figure in the previous page) for each DPCH that is added to the Active Set. The UE shall use the P-CCPCH as a time reference and shall determine the beginning of the DPCH frame on the basis of the (DPCH,n value. The UE will always know which is the first symbol of each DPCH frame and the combining will proceed without ambiguities.

While Alternative 1 can be realised without adding any extra signalling, the hardware requirements imposed to the UE may be significant. On the contrary, Alternative 2 requires only the addition of the (DPCH,n value in the “Downlink DPCH info for each RL” IE. Note that (DPCH,n can have only 149 values (0..38144 by step of 256). Due to the minor impact on the dedicated signalling load, Alternative 2 appears to be the preferable one.

2 Proposal


It is proposed to include the offset between the beginning of the P-CCPCH frame and the beginning of the DPCH frame (called (DPCH,n in TS 25.211) in the “Downlink DPCH info for each RL” IE. This information will solve the ambiguity for the combination of symbols belonging to different DPCH. Note that it is here proposed to add this new Information Element to the “Downlink DPCH info for each RL” IE, and not just to the ACTIVE SET UPDATE message. In fact UTRAN will in general allocate different offsets to different users served by the same Node B and the UE can always take advantage of the offset information.

The detailed changes are described in the attached Change Request to TS 25.331.
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8.5.7.6.12
Primary CPICH usage for channel estimation


If the IE "Primary CPICH usage for channel estimation" is included and has the value "Primary CPICH may be used" the UE:


-
may use the Primary CPICH for channel estimation;


-
may use the pilot bits on DPCCH for channel estimation.


If the IE "Primary CPICH usage for channel estimation" is included and has the value "Primary CPICH shall not be used" the UE:


-
shall not use the Primary CPICH for channel estimation;


-
may use the pilot bits on DPCCH for channel estimation.


8.5.7.6.13
DPCH frame offset


If the IE “DPCH frame offset” is included the UE shall:


-
use its value to determine the beginning of the DPCH frame

[…]


10.3.6.15
Downlink DPCH info for each RL


Information Element/Group name

Need

Multi

Type and reference

Semantics description



CHOICE mode

MP









>FDD











>>Primary CPICH usage for channel estimation

MP



Primary CPICH usage for channel estimation 10.3.6.45





>>DPCH frame offset

MP



Integer(0..38144 by step of 256)

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



>>Secondary CPICH info

OP



Secondary CPICH info 10.3.6.54





>>DL channelisation code

MP

1 to <maxChancount>



SF of the channelisation code of the data part for each DPCH



>>>Secondary scrambling code

MD



Secondary scrambling code 10.3.6.55

Default is the same scrambling code as for the Primary CPICH 



>>>Code number

MP



Integer(0..maxCodeNum)





>>TPC combination index

MP



TPC combination index 10.3.6.62





>>SSDT Cell Identity

OP



SSDT Cell Identity 10.3.6.56





>>Closed loop timing adjustment mode

CH TxDiversity Mode



Enumerated(1 slot, 2 slot)

It is present if current TX Diversity Mode in UE is "closed loop mode 1" or "closed loop mode 2".



>TDD











>>DL CCTrCh List

CV HO list length

1..<maxCCTrCHcount>







>>>TFCS Identity

CV HO Needed





Identity of this CCTrCh. 



>>>Individual Timeslot info list



1 to < max Timeslot count>



The first instance of the parameter Individual Timeslot Info corresponds to the timeslot that shall be used first by the physical layer, the second to the timeslot that shall be used second and so on.



>>>>Individual timeslot info

MP



Individual timeslot info 10.3.6.25





>>>>Channelisation code list

MP

1 to <max Codes Count>



The first instance of the parameter Channelisation code corresponds to the first DPCH in that timeslot that shall be used first by the physical layer, the second to the DPCH in that timeslot that shall be used second and so on.



>>>>>Channelisation code

MP



Enumerated (


(16/1)...(16/16))





Condition

Explanation



HO list length

MaxCCTRCHcount is 8 in case of handover, otherwise it is equal to one.



HO presence

The element is only present in case of handover



Multi Bound

Explanation



MaxChancount

Maximum number of channelisation codes used for DL DPCH





MaxCodeNum

Maximum number of codes for one spreading factor (SF) is equal to SF-1.



MaxTimeslotcount

Maximum number of timeslots used for DPCHs = 14



MaxCodesCount

Maximum number of codes for one timeslots = 16



MaxMidambleShift

Maximum number of Midamble Shifts = 16



[…]


[Changes to section 11.3.6]


DL-DPCH-InfoPerRL ::=



CHOICE {



fdd








SEQUENCE {




pCPICH-UsageForChannelEst


PCPICH-UsageForChannelEst

OPTIONAL,



dpch-FrameOffset




DPCH-FrameOffset,



secondaryCPICH-Info




SecondaryCPICH-Info



OPTIONAL,




dl-ChannelisationCodeList


DL-ChannelisationCodeList,




tpc-CombinationIndex



TPC-CombinationIndex,




ssdt-CellIdentity




SSDT-CellIdentity



OPTIONAL,




closedLoopTimingAdjMode



ClosedLoopTimingAdjMode


OPTIONAL



},



tdd








SEQUENCE {




dl-CCTrChList





DL-CCTrChList



}


}


[…]


DPCH-CompressedModeInfo ::=


SEQUENCE {



tgl








TGL,



cfn








CFN,



sn








Timeslot,



tgp1







TGP,



tgp2







TGP








OPTIONAL,



tgd








TGD,



pd








PD,



pcm








PCM,



prm








PRM,



ul-DL-Mode






UL-DL-Mode,



compressedModeMethod



CompressedModeMethod,



-- TABULAR: Scrambling code change is nested inside CompressedModeMethod



dl-FrameType





DL-FrameType,



deltaSIR






DeltaSIR,



deltaSIRAfter





DeltaSIR


}


DPCH-FrameOffset::=




INTEGER (0..149)


DPDCH-ChannelisationCode ::=

ENUMERATED {












e4, e8, e16, e32,












e64, e128, e2
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Examples of expressions of prevision in 3GPP specifications
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