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1 Introduction

This paper discusses in more details proposals in the agreed TP in [R1-061030] and [R1-061078]. The aim is 

· to confirm common understanding and clarify some issues

· to highlight pros and cons and make some further recommendations    

2 Discussion

2.1 Further clarifications for [R1-061078]
Point1: Only one packet, regardless of whether it is sent on new or legacy HS-DSCH, will be sent to a UE in one TTI
In general, UE processing for handling new HS-DSCH when IR HARQ is assumed can be summarised as in Figure 1 below. Obviously, this UE architecture can handle Chase combining as well.  
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Figure 1: UE processing with IR HARQ
For each process #n of new HS-DSCH, there are 6 sub-buffers required
. 
If there is no restriction defined, it is not obvious how the same Rel’5 physical buffer can used for new & legacy HS-DSCH. It is because for legacy HS-DSCH, UE needs to keep the old data of a process in the buffer as there could be possible retransmissions at any TTI in the future. In general, using the same HARQ process for handling both new and legacy HS-DSCH could be quite messy for UE & Node B implementation. 

In order to use the same Rel’5 physical buffer for reception of both legacy and new HS-DSCH, legacy and new HS-DSCH should be configured to use separate HARQ processes. For example processes 0, 1, 2, 4, 5, 6 are used for legacy HS-DSCH and processes 3 and 7 are used for new HS-DSCH. We label this alternative as Alternative#1  

Another alternative is to use new physical buffer for handling new HS-DSCH as shown in Figure 1. We label this alternative as Alternative#2a.

When only Chase combining is allowed, one possible UE processing as in Figure 2 can be used.  
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Figure 2: One possible UE processing with Chase combining only HARQ

In this case – labelled as Alternative#2b, for each process #n, additional buffer size required (3 sub-buffers) may be less than that in Alternative#2a (6 sub-buffers).  
Point2: 
· In general, new and legacy HS-DSCH will use separate physical buffer for HARQ combining purpose. 

· Alternative#1 should be used if new HS-DSCH is introduced without extension of Rel’5 physical buffer size. New and legacy HS-DSCH will use separate HARQ processes.       

· Additional physical buffering is required for new HS-DSCH if Alternative#2a or Alternative#2b is considered. HARQ process for new HS-DSCH is independent from legacy HARQ process. Amount of additional buffer is proportional to number of processes used for new HS-DSCH.       

· Alternative#2b may have less additional buffer than Alternative#2a but only feasible when Chase combining only is used.     

2.2 Further clarifications for [R1-061030]
Point1: In general, HS-DSCH processing remains unchanged. However, UE procedures should be as shown in figure below to ensure correct sharing of HARQ buffer between new and legacy HS-DSCH.
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Point2: The relative energy savings approximation may not be correct as there are 16bits CRC/UE ID so instead of 
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It should be
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2.3 Pros and cons and recommendation

	
	HS-SCCH less

[R1-061078]
	Restricted HS-SCCH

[R1-061030]

	Pros
	Claim: Increase the number of VoIP users without impacting the best-effort throughput or increase best-effort throughput given same number of VoIP usres.

Comments: the gain in number of users reduces if number of UEs having both best effort and VoIP services increases
	Claim: Minimum impacts on UE implementation i.e. no blind detection, no change to HS-DSCH decoding chain. Power saving for new HS-SCCH when it is sent

Comments: about 2/3 of the gain of “HS-SCCH less” can be achieved as restricted HS-SCCH is only used for 1st among 3 transmissions    

	Cons
	Blind detection is needed i.e. significant change in HS-DSCH decoding chain design is required
Should use Chase combining only to enable Altenative#3 with minimum additional buffer 
	New HS-SCCH processing is needed but should be much simpler than modify HS-DSCH decoding chain design 
Synchronous IR can be used


Recommendation:
Based on discussions above, we recommend using new HS-SCCH for VoIP similar to proposal in [R1-061030] with further simplifications 

· 1bit for 2 transport block sizes (configured by higher layer) [as both proposals]. This bit can be embedded into UE ID bit (see below)

· Only QPSK modulation scheme [as both proposals] 

· Only one OVSF code per transmission (configured by higher layer) [as R1-061078]

· Process number is tied to sub-frame number [as R1-061078]

· Max 3 transmissions (including 1st transmission) with possibly Chase combining only [as both proposals]

· New HS-SCCH contains only UE ID. 1bit for 2 transport block sizes can be embedded into UE ID for example by flipping UE ID (eg. 11001… vs. 00110…).   

· UE procedure [as in section 2.2]. UE transmits ACK/NACK when new HS-SCCH is detected. UE transmits ACK/DTX for possible synchronous retransmissions. 

· 24 CRC bits for HS-DSCH can be further masked with UE ID if necessary to improve reliability [as R1-061078].

 Advantage of new alternative:

· No modification required to HS-DSCH decoding design 

· Minimum overhead over new HS-SCCH

3 Conclusion

This paper discusses and proposes to clarify some points in “HS-SCCH less” and “Restricted HS-SCCH” proposals. The corresponding text proposal can be found in 
· [R1-061303] Clarification for “HS-SCCH less operation”
· [R1-061304] Clarification for “Restricted HS-SCCH operation”

After analysing the pros and cons of each proposal, we recommend that “Restricted HS-SCCH” proposal with further simplification should be further considered due to its 
· Minimum impact on UE implementation and 

· Comparable gain with “HS-SCCH less” proposal. 
The corresponding text proposal can be found in 
· [R1-061305] Further simplification for “Restricted HS-SCCH operation”. 
If this TP is agreed, then it will supersede [R1-061304]  
4 Reference

[R1-061030]
“Text proposal for HS-SCCH enhancement for continuous connectivity”, RAN1#44bis,
Lucent Technologies

[R1-061078]
“TP for HS-SCCH less operation for Continuous Packet Connectivity”, RAN1#44bis,
Qualcomm Europe
[R1-061411] “Optimization of HS-SCCH for VoIP over HSDPA”, RAN1#45, Lucent Technologies
5 Annex

5.1 Simulation result in AWGN

[image: image6.emf]BLER performance of HS-SCCH in AWGN, Ior/Ioc=5dB

0.0001

0.001

0.01

0.1

1

-34 -33 -32 -31 -30 -29 -28 -27 -26 -25 -24

Ec/Ior, dB

BLER

Legacy

Simplified

Restricted


In the figure above “Restricted” means new HS-SCCH as proposed in [R1-061411]
There is 4dB gain of “Simplified” over “Legacy” HS-SCCH.
5.2 Summary of Proposal in [R1-061078]
The HS-DSCH sub-frame format is the same, except that:

· The HS-SCCH is not transmitted.

· Only pre-defined 2 TB sizes are allowed. (semi-static, configurable per UE)

· Only QPSK is allowed.

· Only one pre-defined HS-PDSCH code can be used per UE. (semi-static, configured per UE)

· HARQ is limited to:

· 2 retransmissions.

· Synchronous IR. The redundancy version is pre-defined. (static, chase combining, non configurable)

· The HS-PDSCH CRC is 24-bits long and is masked by 16bits UE ID. 

· The UE does not transmit negative acknowledgements (NAK)

HS-SCCH is not needed because:

· Modulation (1 bit): always QPSK.

· OVSF codes used (7 bits): configurable 1 code

· Transport Format Resource Indicator (6 bits): Only 2 possible configurable values which are blindly determined by the UE.

· HARQ process number (3 bits): synchronous transmission is used. 

· Redundancy version (3 bits): chase combining is used.

· New data indicator (1 bit): synchronous transmission.

· CRC / User identity (16 bits): carried over HS-PDSCH transmission.

The UE attempts reception of the regular HS-SCCH in parallel to the blind detection over the HS-PDSCH associated with HS-SCCH-less.

When an HS-SCCH-less transmission occurs the UE does not know the payload size, or the HARQ information for combining. The UE must therefore blindly decode for both of the possible payload sizes. Furthermore, since synchronous IR with 3 transmissions is used, the UE must decode for all 3 possibilities: current TTI is a 1st transmission, current TTI is a 2nd transmission and current TTI is a 3rd transmission. The UE must therefore perform a total of 2*3 = 6 blind decodes.

5.3 Summary of Proposal in [R1-061030]
HS-SCCH is modified as follows:

· 2 transport block sizes (configured by higher layer)

· Only QPSK modulation scheme and 

· Only one OVSF code per transmission i.e. 960 physical channel bits/TTI, whereby the code is chosen from a set of codes reserved for that purpose. The size of the set of codes and the number of bits required to uniquely identify the code is FFS. The number of HARQ processes available for real-time data packets is limited. The maximum number of HARQ processes is FFS. 

· HARQ retransmissions are simplified

· HARQ retransmissions are synchronous, i.e. retransmissions follow a fixed time after a failed transmission

· redundancy version is tied with the retransmission index

· The new data indicator is no longer needed. New data is always transmitted together with HS-SCCH, retransmissions have no HS-SCCH  

The reduced number of HS-SCCH information bits is coded, whereby HS-SCCH specification in TS25.212 and TS25.211 with respect to the number of physical channel bits and the HS-SCCH timing is preserved.

	
	Number of bits for the existing HS-SCCH
	Number of bits for the new HS-SCCH mode

	New data indicator
	1
	0

	Redundancy and constellation version
	3
	0

	HARQ process
	3
	ld(M)

	Transport block size
	6
	1

	Modulation scheme
	1
	0

	Channelization code set
	7
	N

	Total number of bits
	21
	1+ ld(M)+ N


The relative energy savings for the first HS-DSCH data transmission can then be approximated as
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Benefit

· The new HS-SCCH requires only few changes with respect to the current standards specification.

· The required power for transmitting HS-SCCH is significantly reduced.

· Blind detection techniques for the UE are avoided.

· Soft buffer corruption in the UE is avoided as the presence of HS-SCCH is identical with the new data indication.

� There are 2 TBSs and for each TBS, there are 3 sub-buffers for Trans #1, Trans #1+2, Trans #1+2+3 
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