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1. Introduction

Work item extending the applicability of TxAA fallback mode to non-MIMO terminals was agreed by RAN plenary #43 [1]. RAN1 and RAN2 have progressed the work and principle agreements exist to introduce the TxAA fallback extension with minimal changes compared to MIMO operation. Therefore it would seem most natural to re-use these assumptions when determining requirements for TxAA fallback mode extension where applicable. As discussed in [2] 25.101 includes already MIMO requirements for the HS-DSCH with single transport block. Also it consist requirements for HS-SCCH type 3 (e.g. HS-SCCH for MIMO) and CQI requirements. In this contrition we propose initial simulation assumptions for the alignment simulations. 
2. FRC simulation assumptions 
The requirement scenarios for the existing MIMO requirements with single transport block are given in Section  9.2.4 of 25.101 (Test 3 and 4). The requirements are set in Pedestrian A and Vehicular A with 3km/h.  The Îor/Ioc selected for this test cases is 6dB. Both of these assumptions would seem applicable also in case of TxAA fallback extension, thus could be re-used. As noted in [2] current requirements are based on LMMSE chip level equaliser with receiver diversity, thus in minimum simulation work would be needed to develop the requirements assuming single RX equaliser. It would not appear to be necessary to introduce requirements for other baseline receiver types, but this could of course be further considered. 
Section A.7.1.9  includes the FRC definition used in the dual and single transport block requirements, given also in Table 1. Currently for the single transport block the requirements are set by using the 16QAM e.g. the primary transport block. As noted earlier if felt that additional test point with lower Îor/Ioc value would be needed, it could be considered to do this by using the QPSK modulation (e.g. secondary transport block only).
Furthermore it is good to note that the given FRC configuration uses 15 codes e.g.  it implies in minimum HSDPA Category 9/10 support. Currently there are no explicit category limitations for the TxAA fallback extension support in other working groups, but it may be useful to consider whether there is interest also to create requirements also for example using H-Set6 and/or H-Set3.
Table 1. Fixed Reference Channel definition for H-SET9
	Parameter
	Unit
	Value

	Transport block
	
	Primary
	 Secondary 


	Combined Nominal Avg. Inf. Bit Rate
	kbps
	13652

	Nominal Avg. Inf. Bit Rate per stream
	kbps
	8784
	4868

	Inter-TTI Distance
	TTI’s
	1
	1

	Number of HARQ Processes
	Processes
	6
	6

	Information Bit Payload 
	Bits
	17568
	9736

	Number Code Blocks
	Blocks
	4
	2

	Binary Channel Bits Per TTI
	Bits
	28800
	14400

	Total Available SML’s in UE
	SML’s
	345600

	Number of SML’s per HARQ Proc.
	SML’s
	28800
	28800

	Coding Rate
	
	0.61
	0.68

	Number of Physical Channel Codes
	Codes
	15
	15

	Modulation
	
	16QAM
	QPSK


Table 2 summarises the main assumptions proposed for the HS-DSCH simulations. The downlink physical channel configuration is proposed to be based on Table C.9 in 25.101.
Table 2. Main simulation assumption for TxAA fallback extension HS-DSCH simulations
	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	HS-DSCH fixed reference channel
	FRC corresponding to the Primary transport block as outlined in Table 1.

	HSDPA control channels present
	See Table C.9 in 25.101

	HS-DSCH Ec/Ior
	-2dB

	DL DPCH reference channel
	Simulated as a part of OCNS.

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e. the complex coefficient associated with each multi path component) are estimated by the receiver.

	RX AGC
	Off

	Number of bits in A/D converter
	Floating point

	Number of samples per chip (P) for channel synthesis
	P=2 – i.e. 2 samples per chip at input to the receiver

	Channel ray mapping
	Nearest Tc/P spaced delay (1/ Tc is the chip rate) – P specified above

	SRRC pulse shaping
	On

	Propagation channel types
	Pedestrian A and Vehicular A 3km/h. 

	Propagation channel update rate
	At least 16 chips

	HS-PDSCH Pilot-Data Ratio
	Estimated. Assumed to be same for both transmit antennas.

	Max number of transmissions per H-ARQ process
	4

	RV sequence 
	{0,3,2,1} for 16QAM

	ACK/NACK feedback error rate
	0%

	Antenna feedback error rate
	0%

	Turbo decoding
	MaxLogMap – 8 iterations

	Primary Scrambling code
	S_dl, 0 as given in 25.213v5.3.0

	SCH
	On, (Scrambling code Group 0)

	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0

	Receiver structure
	LMMSE chip-level equalizer

	Number of UE antennas
	1

	Equaliser length
	40 taps (20 chips long with 2 samples per chip)

	Equalizer update rate
	Once per slot

	Noise variance in equaliser
	Ideally known

	Îor/Ioc
	6dB


3. HS-SCCH simulation assumptions
The HS-SCCH type 3 requirements are outlined in Section 9.4.3. RAN1 has agreed to re-use the exact same HS-SCCH format for TxAA fallback extension as for MIMO operation. Therefore the requirements for single transport block format could be re-used. As these are currently only defined for RAKE with receiver diversity, there would be need to develop new requirements to cover single receiver RAKE.

Similar to HS-DSCH requirements, HS-SCCH type 3 requirements are defined in Pedestrian A and Vehicular A at 3km/h. The Îor/Ioc used is 0dB. These assumptions would seem applicable for the single RX RAKE as well. The test parameters are given in Table 3 and the proposed simulation assumptions in Table 5. The downlink physical channel configuration is proposed to be based on Table C.12 in 25.101.
Table 3. Test parameters for HS-SCCH type M detection.

	Parameter
	Unit
	Value
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	HS-SCCH-1: 1010101010101010 
(every third TTI only,UE under test addressed solely via HS-SCCH-1)
HS-SCCH-2: 0001001010101010
HS-SCCH-3: 0001101010101010
HS-SCCH-4: 0001111110101010

	HS-DSCH TF of UE1
	
	In case one transport block is signalled on HS-SCCH: One transport block with TF corresponding to CQI1

Precoding vector applied to HS-PDSCH shall cycle through the four possible options.


	HS-SCCH-1 transmission pattern
	
	The HS-SCCH-1 shall be transmitted continuously with constant power.

	HS-PDSCH transmission pattern
	
	The HS-PDSCH shall be transmitted continuously with constant power.

	HS-SCCH-1 TTI Signalling Pattern
	-
	The six sub-frame HS-SCCH-1 signalling pattern shall be "…XOOXOO…", where "X" indicates TTI in which the HS-SCCH-1 uses the identity of the UE under test, and "O" indicates TTI in which the HS-SCCH-1 uses a different UE identity.


Table 5. Main simulation assumption for HS-SCCH type M evaluations
	Parameter


	Assumption

	Chip rate
	3.84 Mcps

	Channel estimation
	The location of each ray on the channel is known a-priori to the receiver, but the channel tap values (i.e., the complex coefficient associated with each multi path component) are estimated by the receiver.

	Channel ray mapping
	Nearest Tc/2 spaced delay

	Receiver Structure
	RAKE with single RX

	Transmit diversity mode (HS-SCCH)
	Open loop transmit diversity

	Primary Scrambling code
	S_dl, 0 as given in 25.213v5.3.0

	SCH
	On, (Scrambling code Group 0)

	Secondary SCH pattern
	According to Scrambling code Group 0 given in Table 4 of 25.213v5.3.0

	RX AGC
	Off

	SRRC pulse shaping 
	On

	Propagation channel types
	Pedestrian A and Vehicular A 3km/h. Fully uncorrelated fading between receiver branches.

	Number of bits in A/D converter
	Floating point
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4. CQI requirements

CQI requirements for single stream fading conditions are given in Section 9.3.4.1 of 25.101. CQI requirements have been determined in receiver agnostic manner, thus these would readily re-usable. Of course companies should verify the performance. It would appear that some editorial changes would needed to align the CQI report type configuration with RAN1 specification (only type B).
5. Conclusion

In this contribution we have presented initial simulation assumptions for deriving new performance requirements to cover TxAA fallback extension. The scenarios and assumptions proposed for HS-DSCH and HS-SCCH are following those used to Rel-7 MIMO requirements. For HS-DSCH requirement it is proposed to introduce requirements based on one and two RX LMMSE chip level equaliser (e.g. enhanced requirements Type 2 and Type 3). It is also proposed to start the work assuming 15-codes capable UEs e.g. Cat9/10. For HS-SCCH, requirements are proposed to cover 1 and 2RX RAKE. As the existing requirements could be re-used, simulation work could focus on the 1RX receiver structures. For CQI, the existing requirements would appear to be re-usable. 

Additional aspect to be considered is the extension of requirements to cover additional UE categories. As other WG’s specifications are currently, TxAA fallback would be applicable basically to all UE categories. In order to limit the work in RAN4 it would be good to understand for which UE categories this is seen relevant in order to focus RAN4 work.
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