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1. Introduction

During RAN1 #70bis, the followings were agreed in parallel session:
Agreement:
· In TDD, if SORTD with PUCCH format 1b with channel selection is supported by the CA capable UEs, then SORTD method should be applicable to the PUCCH format 1b with channel selection according a set of tables 10.1.3-5/6/7 in TS36.213 in single cell case for the Rel-11 UE
· PUCCH resources allocation for antenna port 1 is same as in CA case (explicit configuration by RRC signaling)
· FFS for non-CA capable UEs until Friday
· FFS for applicability to Rel-8 mapping table until Friday
One concern on applying SORTD to channel selection using Rel-8 TDD mapping table was that there has been no evaluation on that. This contribution provides the link level simulation results on channel selection using Rel-8 TDD mapping table by single antenna and SORTD to address the concern.
2. Rel-8 TDD Mapping Table
The Rel-8 TDD mapping tables for M=2, 3, and 4 [1] are given from Table 1 to Table 3, respectively. It is highlighted the well-known overlapping states with yellow and green. For M=4, we observe that:
· Using 
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 (marked as yellow), the following HARQ-ACK states are shared. As a consequence, two HARQ-ACK states of m=2 and m=3 are effectively time-domain bundled.
· ACK, ACK, ACK, NACK/DTX
· ACK, ACK, NACK/DTX, ACK
· ACK, ACK, NACK/DTX, NACK/DTX
· Using 
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 (marked as green), the following HARQ-ACK states are shared. As a consequence, two HARQ-ACK states of m=0 and m=1 are effectively time-domain bundled.
· ACK, NACK/DTX, ACK, ACK

· NACK/DTX, ACK, ACK, ACK

· NACK/DTX, NACK/DTX, ACK, ACK

Table 1 Transmission of HARQ-ACK multiplexing for M = 2
	HARQ-ACK(0), HARQ-ACK(1)
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Table 2 Transmission of HARQ-ACK multiplexing for M = 3
	HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2)
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Table 3 Transmission of HARQ-ACK multiplexing for M = 4
	HARQ-ACK(0), HARQ-ACK(1), HARQ-ACK(2), HARQ-ACK(3)
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Based on the above observations, we found that the overlapping states for M=4 in Rel-8 TDD mapping table have the hybrid operations of HARQ-ACK bundling and channel selection effectively. Therefore, the number of effective HARQ-ACK states becomes 15.
3. Simulation Results
The link level simulation results showing required SNR are summarized in Table 4 and the link curves are shown in Figure 1. The simulation was performed under ETU 3km/h, 2Rx, Joint ML detection (RS+DATA), and FDD mapping table. The remaining simulation assumptions and more detailed results are provided in Annex A.
Table 4 Required SNR – ETU 3km/h, 2Rx, Joint ML detection, Rel-8 TDD mapping table
	
	F-1b
	ChSel 2bit
	ChSel 3bit
	ChSel 4bit

	
	1Tx
	2Tx
	1Tx
	2Tx
	1Tx
	2Tx
	1Tx
	2Tx

	Req.SNR[dB]
	-5.49
	-6.85
	-6.25 
	-7.23 
	-6.88 
	-7.88 
	-6.78 
	-7.42 
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Figure 1 Link curves for Table 4
4. Conclusion
In this contribution, we studied link level simulation results on SORTD of channel selection using Rel-8 TDD mapping table to address the concern that we have not evaluated the performance for SORTD using Rel-8 TDD mapping table. Given only channel selection using Rel-8 TDD mapping table doesn’t have TxD, we propose to adopt SORTD for channel selection using Rel-8 TDD as well to provide the common design for all PUCCH formats in terms of transmit diversity scheme.
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Annex A. Simulation assumptions
Pr(DTX(ACK) for format 1b with channel selection is defined as follows;
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Table 5 Link level simulation parameters
	Parameters
	Value

	Carrier frequency
	2GHz

	System bandwidth
	5MHz

	Channel model
	ETU

	Velocity
	3km/h

	Frequency hopping
	At slot boundary

	Antenna set up
	1Tx-2Rx, 2Tx-2Rx

	Tx/Rx antenna correlation
	Uncorrelated

	Receiver type
	Joint ML detector (RS+DATA)

	CP type
	Normal CP

	Signal bandwidth
	180kHz

	Noise estimation
	Ideal

	Number of UEs
	1

	Number of PRBs for PUCCH
	1
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	A/N bits
	2,3,4 bits

	PUCCH formats
	PUCCH format 1b with channel selection

	Mapping table
	Rel-8 TDD mapping table in TS36.213 [1]

	Required SNR
	Such that Pr(DTX(ACK)<=1%, Pr(ACK(ACK/NACK)<=1%, Pr(NACK(ACK)<=0.1%
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