
3GPP TSG RAN WG1 Meeting #82bis

R1-155562
Malmö, Sweden, 5th - 9th October 2015
Source:
OPPO
Title:
On reducing the number of DL control blind decodes
Agenda Item:
7.2.2.2
Document for:
Discussion and Decision
1 Introduction
In RAN1#82, potential enhancements to DL control signaling for up to 32 CCs were discussed with the following agreement:

· No support of joint grants in Rel. 13 eCA
· This does not prevent further discussions and specification of other DL control enhancements solving issues like false alarm, number of blind decodes etc.

In this contribution, we show our views on reducing the number of DL control blind decodes.
2 Discussion
For Rel-10~12 CA, the maximum number of blind decodes is
12 + 32 * NDL_CCs + 16 * NUL_MIMO_CCs
where NDL_CCs is the number of DL aggregated carriers, NUL_MIMO_CCs is the number of UL CCs configured with MIMO transmission mode.
Once the same principle is used for up to 32 CCs, the maximum number of DL control blind decodes is 1036, assuming CSS is only on PCell and UL MIMO is not configured. With such large amount of blind decodes, PDSCH decoding within 3ms will be a severe problem for UE, especially when EPDCCH is used for DL grant transmission. Therefore, the maximum number of (E)PDCCH blind decodes should not be linearly increased with the number of CCs, at least when large number of carriers are aggregated.
Proposal 1: The maximum number of (E)PDCCH blind decodes should be reduced at least for large numbers of CCs.
To reducing the (E)PDCCH blind decodes, the following methods can be considered:

· Option 1: The (E)PDCCH aggregation levels are reduced for partial SCells.
A UE monitors limited (E)PDCCH aggregation levels on SCells. The monitored aggregation levels should be configured by higher layer signaling per SCell. For example, a UE is configured to monitor aggregation level 2 and level 4 on SCell X, then the number of blind decodes on SCell X is reduced to 16.
· Option 2: The (E)PDCCH candidates are reduced for partial SCells.
In current, a UE monitors multiple candidates for each (E)PDCCH aggregation level, as shown in Table 1. Reducing the (E)PDCCH candidates for each aggregation level can also achieve blind decode reduction. However, the blocking probability may be increased. Compared with option 1, multiple coding rates can be supported by option 2, which is more adaptable to channel change.
Table 1: PDCCH candidates monitored by a UE
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	Size [in CCEs]
	

	UE-specific
	1
	6
	6

	
	2
	12
	6

	
	4
	8
	2

	
	8
	16
	2

	Common
	4
	16
	4

	
	8
	16
	2


· Option 3:  Only one DCI format is monitored for partial SCells. 
Considering SCells are mainly used for data transmission, the usage of fall back transmission mode scheduled by DCI format 1A is not essential. For the SCell aggregated only for DL transmission, a UE can only monitor DCI format 1, 1B, 1D, 2, 2A, 2B, 2C, or 2D, i.e. a UE does not monitor DCI format 1A. 
All of the above methods can reduce the number of (E)PDCCH blind decodes with slight impacts on specification. Considering the (E)PDCCH blocking probability, flexibility and efficiency, we prefer option 3 slightly.
Proposal 2: At least one of the above methods should be supported to reduce (E)PDCCH blind decodes. 

· Only one DCI format is monitored for partial SCells is slightly preferred.
3 Conclusions
In this contribution, we show our views on reducing the number of DL control blind decodes with the following proposals:
Proposal 1: The maximum number of (E)PDCCH blind decodes should be reduced at least for large numbers of CCs.

Proposal 2: At least one of the above methods should be supported to reduce (E)PDCCH blind decodes. 

· Only one DCI format is monitored for partial SCells is slightly preferred.
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