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1. Introduction 

Use of HI can reduce UE complexity and power consumption. Current working assumption on HI is that one QPSK symbol of DL DPCH is punctured to carry HI. Unfortunately, this implies that high power will be required for reliability of HI, which is one of major concerns about HI. However, since the HI will not be DTX for only the scheduled UEs among the active HSDPA UEs, this problem will not be so severe regarding the overall system. 

If UE is in soft handover region, then all the active cells could not transmit HI. Current understanding seems to be that only the HS-DSCH serving cell transmits HI as shown in Figure 1. Hence, additional power offset will be required for HI. This further emphasizes the problem that HI needs high power. 
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Figure 1. Situation that UE is in the soft handover region.

In this contribution, we propose a simple and promising solution to lower the high power requirement for HI.

2. Proposed solution: HI transmission from multiple cells

For a UE in handover region, additional power offset for HI should be determined based on the following requirements, since the high power requirement is one of major drawbacks of HI.

· Efficient cell power usage.

· Increase of DL interference should be minimized.

For simple illustration, consider the situation that UE is in the handover region that the active cells are under the same Node B as shown in Figure 2. Since the Node B schedules the HI transmission, it is possible to allow the active cells of the same Node B to transmit HI as shown in Figure 2-(b). Then, since link combination gain can be obtained in decoding HI, the additional power offset for HI will be obviously reduced compared to the case that only the HS-DSCH serving cell transmits HI as shown in Figure 2-(a). 

Based on the above observation, it is proposed that when the UE is in soft handover region, subset of the active cells of the HS-DSCH serving Node B can send HI to the UE. It is noted that the proposed solution satisfies the requirements on HI power offset described above.
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Figure 2. HI transmission from multiple cells

3. Signalling aspect of the proposed solution

HS-DSCH serving Node B can determine which cells transmit HI among the active cells in the HS-DSCH serving Node B. When Radio links are setup/added/reconfigured, HS-DSCH serving Node B can inform RNC which cells transmit HI and RNC can inform UE of the information.

· Signalling from Node B to SRNC

HS-DSCH serving Node B can determine which cells transmit HI among the active cells when Radio links are setup/added/modified and send this information to SRNC using NBAP/RNSAP message (e.g., RADIO LINK SETUP/ADDITION/RECONFIGURATION RESPONSE / RADIO LINK RECONFIGURATION READY messages).

· Signalling from SRNC to UE 

SRNC can inform UE which cells transmit HI among the active cells when Radio Bearer setup/added/modified using RRC message (e.g., PHYSICAL CHANNEL CONFIGURATION / PHYSICAL CHANNEL RECONFIGURATION / RADIO BEARER SETUP / RADIO BEARER RECONFIGURATION / RADIO BEARER RELEASE / TRANSPORT CHANNEL RECONFIGURATION / ACTIVE SET UPDATE messages)

Detailed solution can be discussed and decided by RAN2 and RAN3. A signalling support example is given in Annex B.

4. Conclusion

It is proposed to include the text proposal of Annex A in the HSDPA TR 25.858. 

Annex A. Text proposal for TR 25.858
----------------------------- Start of text proposal ------------------------------- 

8.1.4 Other aspects

{This section should describe how the downlink signalling operates in soft-handoff mode etc.}

8.1.4.1
HI transmission in soft-handoff mode

If the downlink DPCH carries HI and UE is in the soft handover region that some of the active cells belong to the Node B which transmits the HS-DSCH to the UE, then subset of the active cells of the HS-DSCH serving Node B can transmit HI.
----------------------------- End of text proposal ------------------------------- 

Annex B. A possible example of signalling support

· NBAP/RNSAP message

To signal which cells transmit HI among the active cells from Node B to SRNC, the following information element can be added to NBAP/RNSAP message (e.g., RADIO LINK SETUP/ADDITION RESPONSE / RADIO LINK RECONFIGURATION PREPARE/RESPONSE messages) in TS 25.433/25.423 as follows.

9.2.2.x
HI Transmission Indicator
The HI Transmission Indicator indicates that HI (HS-DSCH Indication) is transmitted over the Radio Link.

IE/Group Name
Presence
Range
IE type and reference
Semantics description

HI Transmission Indicator
O

ENUMERATE(HI transmitted)


· RRC message

To signal which cells transmit HI among the active cells from SRNC to UE, the following information element can be added to the RRC message (e.g., PHYSICAL CHANNEL CONFIGURATION / PHYSICAL CHANNEL RECONFIGURATION / RADI O BEARER SETUP / RADIO BEARER RECONFIGURATION / RADIO BEARER RELEASE / TRANSPORT CHANNEL RECONFIGURATION / ACTIVE SETUP DATE mesages) in TS 25.331 as follows.

10.3.6.21
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 10.3.6.62


>>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 [26]

>>Secondary CPICH info
OP

Secondary CPICH info 10.3.6.73


>>DL channelisation code
MP
1 to <maxDPCH-DLchan>

For the purpose of physical channel mapping [27] the DPCHs are numbered, starting from DPCH number 1, according to the order that they are contained in this IE.

>>>Secondary scrambling code
MD

Secondary scrambling code 10.3.6.74
Default is the same scrambling code as for the Primary CPICH 

>>>Spreading factor
MP

Integer(4, 8, 16, 32, 64, 128, 256, 512)
Defined in CHOICE SF512-AndCodenumber with "code number" in ASN.1.

>>>Code number
MP

Integer(0..Spreading factor - 1)


>>>Scrambling code change 
CH-SF/2

Enumerated (code change, no code change)
Indicates whether the alternative scrambling code is used for compressed mode method 'SF/2'. 

>>TPC combination index
MP

TPC combination index 10.3.6.85


>>SSDT Cell Identity
OP

SSDT Cell Identity 10.3.6.76


>>Closed loop timing adjustment mode
CH-TxDiversity Mode

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

Value in slots

>>HI transmission indicator
MD

Boolean
TRUE means that HI is transmitted on this RL. Default value is "TRUE"

>TDD





>>DL CCTrCh List
MP
1..<maxCCTrCH>



>>>TFCS ID
MD

Integer(1..8)
Identity of this CCTrCh.

Default value is 1 

>>>Time info
MP

Time Info 10.3.6.83


>>>Common timeslot info
MD

Common Timeslot Info 10.3.6.10
Default is the current Common timeslot info

>>>Downlink DPCH timeslots and codes
MD

Downlink Timeslots and Codes 10.3.6.32
Default is to use the old timeslots and codes.

>>>UL CCTrCH TPC List
MD
0..<maxCCTrCH>

UL CCTrCH identities for TPC commands associated with this DL CCTrCH. Default is previous list or all defined UL CCTrCHs 

>>>>UL TPC TFCS Identity
MP

Transport Format Combination Set Identity 10.3.5.21
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