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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 for RRC signalling can be discussed and decided by RAN2. A NBAP/RNSAP signalling support solution example is given in Annex A.

4. Conclusion

It is proposed to add text proposal in Annex A to TR 25.877 and update the corresponding CRs for HSDPA. 

Annex A. Text proposal to TR 25.877

6.2.2.1.2
Proposed HS-DSCH-related IEs for NBAP for Downlink Signalling

6.2.2.1.2.1
Option 1 - One Transport Bearer per HS-DSCH MAC-d Flow
It is assumed that HS-DSCH MAC-d flows are carried over Iub interface in the same way as DSCH MAC-c/sh SDU flows are in R99/Rel4 i.e. every MAC-d flow is carried on a separate transport bearer. This assumption has an impact on the details of the IE contents.

Proposed HS-DSCH Information IE for NBAP

The HS-DSCH Information IE provides information for HS-DSCH to be established. It may be included in the RADIO LINK SETUP REQUEST or RADIO LINK RECONFIGURATION PREPARE messages.

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

	HS-DSCH UE Identifier(1)
	M
	
	INTEGER (FFS)
	
	
	

	HS-SCCH Power Offset(9)
	M
	
	
	Offset to DPCH; FFS awaiting RAN1 confirmation
	
	

	HS-DSCH MAC-d Flow Specific FDD Information
	
	1..<MaxnoofMACdFlows>
	
	
	–
	

	>HS-DSCH MAC-d Flow ID(2)
	M
	
	INTEGER

(0..MaxnoofPrioQueues – 1)
	
	–
	

	>TrCh Source

Statistics Descriptor (FFS)
	M
	
	as in RNSAP(8)
	
	–
	

	>Scheduling Priority

Indicator (FFS)
	M
	
	as in RNSAP(8)
	
	–
	

	>BLER (FFS)
	M
	
	as in RNSAP(8)
	
	–
	

	>Allocation/Retention

Priority
	M
	
	9.2.1.1A
	
	–
	

	>Priority Queue Information
	M
	1..<MaxnoofPrioQueues>
	
	
	
	

	>>Priority Queue ID(3)
	M
	
	INTEGER (0..MaxnoofPrioQueues – 1)
	
	
	

	>>Delay Requirement(5)
	M
	
	FFS
	
	
	

	>MAC-d PDU Size Index(4)
	
	1..<MaxnoofMACdPDUindexes>
	
	
	
	

	>>SID
	
	
	
	
	
	

	>>MAC-d PDU Size
	
	
	
	
	
	

	>HS-DSCH Dynamic Transport Format Information(-)
	
	1..<MaxnoofHSDSCHTFcount>
	
	
	–
	

	>>HS-DSCH Transport Block Set Size
	M
	
	INTEGER (0..FFS)
	
	
	

	HS-PDSCH RL ID
	M
	
	RL ID

9.2.1.53
	FDD only
	–
	

	UE Capabilities information
	
	
	
	
	
	

	>Max TrCh Bits per HS-DSCH TTI(7)
	M
	
	INTEGER (FFS)
	
	
	

	>HS-PDSCH multi-code capability(7)
	M
	
	INTEGER (1..MaxnoofHSPDSCHcodes)
	
	
	

	>Min Inter-TTI Interval(7)
	M
	
	FFS
	
	
	

	HARQ Information
	
	
	
	
	–
	

	>Number of processes
	M
	
	INTEGER (1..MaxnoofHARQprocesses)
	
	
	

	>Memory partitioning
	M
	1..<MaxnoofHARQprocess>
	
	
	
	

	>>Process memory size
	M
	
	INTEGER

(FFS)
	
	
	


	Range bound
	Explanation

	MaxnoofMACdFlows
	Maximum number of HS-DSCH MAC-d flows

	MaxnoofPrioQueues
	Maximum number of Priority Queues

	MaxnoofHSDSCHTFcount
	Maximum number of HS-DSCH TF count

	MaxnoofHARQprocesses
	Maximum number of HARQ processes for one UE.

	MaxnoofHSPDSCHcodes
	Maximum number of HS-PDSCH codes

	MaxnoofMACdPDUindexes
	Maximum number of different MAC-d PDU SIDs


Notes:

HS-DSCH UE Identifier is needed for the UE-specific CRC in HS-SCCH and/or HS-DSCH.  Open Issue:  The use of of C-RNTI as a HS-DSCH UE Identifier is FFS.;

the number of MAC-d flows is lower or equal to the number of Priority Queues;

it is assumed that each Priority Queue has a unique Priority Queue ID allocated by SRNC and distributed to Node B via NBAP/RNSAP procedures (NOTE: this detail is to be considered within RAN3; it is not in the scope of RAN2); the mapping between the 16 RAB priorities and the Priority Queue IDs is FFS;

who determines the MAC-d PDU sizes and their mapping to SIDs is FFS;

there is one Delay Requirement per Priority Queue;

there is no notion for TFCS, since there may be only one HS-DSCH per UE;

in order to avoid duplicate efforts,  the parameters related to UE capabilities could be defined by pointing to the equivalent RRC definitions;

the following three RNSAP IEs (in red) should be added to NBAP: TrCh Source Statistics Descriptor, Scheduling Priority Indicator and BLER.

The HS-SCCH Power Offset is used to set the power of HS-SCCH. If there are multiple HS-SCCHs assigned for one UE then same power offset will be applied. This value is relative to DPCH power.  Detail definition is FFS.

Proposed HS-DSCH Information Response IE for NBAP
The HS-DSCH Information Response IE provides information for HS-DSCH that have been established or modified. It may be included in the RADIO LINK SETUP RESPONSE and RADIO LINK RECONFIGURATION READY messages
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	HS-DSCH MAC-d Flow Specific FDD Information Response
	
	1..<MaxnoofMACdFlows>
	
	
	–
	

	>HS-DSCH MAC-d Flow ID
	M
	
	INTEGER

(0..MaxnoofPrioQueues - 1)
	
	–
	

	>Binding ID
	O
	
	9.2.1.4
	
	–
	

	>Transport Layer Address
	O
	
	9.2.1.63
	
	–
	

	>HS-DSCH Flow Control Information
	M
	1..<MaxnoofPrioQueues>
	
	
	
	

	>>Priority Queue ID
	M
	
	INTEGER

(0..MaxnoofPrioQueues - 1)
	
	
	

	>>MAC-d PDU Lengths
	
	1..<MaxnoofMACdPDUlengths>
	
	
	
	

	>>>MAC-d PDU Length
	M
	
	INTEGER (FFS)
	
	
	

	HS-SCCH Specific Information Response(2)
	
	1..<MaxnoofHSSCCHsets>
	
	
	
	

	>List of HS-SCCH sets(3)
	M
	
	
	
	
	

	>Default Serving HS-SCCH set
	M
	
	
	
	
	

	HI Specific Information Response(5)
	
	0..<maxnoofRLs>
	
	
	
	

	>HI RL ID
	M
	
	RL ID

9.2.1.53
	
	
	


	Range bound
	Explanation

	MaxnoofMACdFlows
	Maximum number of HS-DSCH MAC-d flows.

	MaxnoofPrioQueues
	Maximum number of Priority Queues

	MaxnoofMACdPDUlengths
	Maximum number of different MAC-d PDU lengths

	MaxnoofHSSCCHsets
	Maximum number of HS-SCCH sets.


Notes:

1. void;

2. PDSCH Code Mapping is replaced by HS-SCCH sets information.

3. List of HS-SCCH sets IE is needed only for the alternative where the Node B is allowed to re-allocate Serving HS-SCCH sets to UEs without involving RRC and/or NBAP/RNSAP procedures..

4. For TDD, information related to the HS-SICH should also be provided by the Node B
5. RL IDs of Radio Link over which HI is transmitted are listed except for HS-PDSCH RL ID.
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