
3GPP TSG RAN WG1 Meeting #62bis
R1-105671
Xian, China, October 11 – 15, 2010
Source: 
ETRI
Title: 
Explicit DTX signaling in single-codeword transmission
Agenda Item:
6.2.1.1 Remaining details for A/N transmissioin
Document for:
Discussion/Decision
1 Introduction 
In the RAN1 #62 meeting, for FDD, the following was agreed on the DFT-S-OFDM based A/N feedback [1].
· Codebook selection based on configured CCs and configured transmission modes for each CC
· No DAI 

· No explicit DTX
Further for both FDD and TDD, the following was agreed. 
· For DFT-S-OFDM with A/N payload size less than or equal 11 bits, the (32, O) RM code from Rel-8 with circular buffer rate matching is reused. 

· A/N bit mapping is same as in Rel-8.
However, concerns were raised regarding the decision of no explicit DTX signaling during online and offline discussion. The benefits of explicit DTX signaling in terms of accurate RV control and PDCCH power/aggregation level adaptation are discussed in [2]. Particularly for single-codeword transmission, in some cases explicit DTX signaling is possible within the context of the current agreement without increasing the payload size. In this contribution, we discuss the explicit DTX signaling issue in the DFT-S-OFDM based A/N feedback.
2 DTX signaling in single-codeword transmission
According to the agreements made at the RAN1 #62 meeting, the number of A/N bits allocated for a CC depends on the configured transmission mode of the CC: If a CC has been configured in a transmission mode (TM), which allows maximum two codewords, the UE shall be assigned 2 A/N bits for the CC, while if a CC has been configured with TM, which allows one codeword, the UE shall be assigned 1 A/N bit for the CC. Hence, if a single codeword is scheduled on a CC in a maximum two codeword transmission mode (TM), all the three states (ACK, NAK, and DTX) can be represented by 2 bits allocated for the CC. In other words, for single codeword transmissions on a CC in a maximum two-codeword TM, explicit DTX signaling is possible  without increasing the payload size. One example of A/N bit mapping allowing the explicit DTX signaling in single-codeword transmission is shown in Table 1.

Another approach is to allow explicit DTX signaling for all single codeword transmissions. In this approach, one additional bit is allocated for each CC that has been configured with a single-codeword TM. That is, if the UE is configured with N DL CCs, the total number of A/N bits is set to be 2N. This approach has an additional benefit: Since the codebook is invariant against the TM change, this can avoid the codebook misalignment during TM reconfiguration [4], and thus eNB does not need to fall back to the Rel-8 mode (a single PDSCH assignment on the primary CC) during TM reconfiguration period. Further, the performance loss due to the increased payload size is expected to be none or very small since the decoder can exploit the full knowledge of scheduling information of each CC [3]. 
From the above observations, we consider the following two alternatives for A/N bit mapping to enable explicit DTX signaling in single codeword transmission: 
Alt 1: The number of A/N bits for each CC is set to be the same as the maximum number of codewords that can be scheduled by the corresponding CC under the configured TM.  Explicit DTX signaling is allowed only when a single codeword is scheduled on a CC configured in a maximum two-codeword TM. 
Alt 2: The number of A/N bits is fixed to 2 bits for each CC. Explicit DTX signaling is always allowed for single codeword transmissions. 

Table 1 A/N bit mapping for explicit DTX signaling in single-codeword transmission
	
	Single codeword
	Two codewords

	00
	DTX
	DTX or NACK/NACK

	01
	NACK
	NACK/ACK

	10
	ACK
	ACK/NACK

	11
	-
	ACK/ACK


3 Conclusion
In conclusion, we propose to allow explicit DTX signalling in the DFT-S-OFDM based A/N feedback at least for single-codeword transmissions, and propose to consider the following two options.
Alt 1: The number of A/N bits for each CC is set to be the same as the maximum number of codewords that can be scheduled by the corresponding CC under the configured TM.  Adopt the A/N bit mapping allowing explicit DTX signaling for single codeword transmissions on the CCs configured in a maximum two-codeword TM. 

Alt 2: The number of A/N bits for each CC is fixed to 2 bits regardless of the TM. Adopt the A/N bit mapping allowing explicit DTX signaling for single codeword transmissions.
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