Page 4
Draft prETS 300 ???: Month YYYY


3GPP TSG RAN WG1 #91
R1-1719593
Reno, USA, November 27th – December 1st, 2017
Agenda Item:
6.1.7
Source: 
Mediatek Inc.
Title:  
EPDCCH case selection issue for special subframe configuration 10
Document for:
Discussion

1 Introduction
In Rel-14 Uplink Capacity Enhancement WI, new special subframe configuration 10 (SSC10) is introduced to exploit the UL transmission capability for special subframe [1]. When configuring with EPDCCH, UE shall monitor EPDCCH candidates accordingly. However, we find inconsistent EPDCCH behavior described between TS 36.211 [2] and TS 36.213 [3], which may cause EPDCCH case selection issue. In this contribution, we provide our analysis and propose CR texts in the appendix.
2 SCC10 Configuration in TS36.211

The configuration of SSC10 is given in Table 4.2-1 of [2]. It can be found that SSC9 and SSC10 have identical DwPTS length, 13168Ts.
Table 4.2-1: Configuration of special subframe (lengths of DwPTS/GP/UpPTS) [2]
	Special subframe configuration
	Normal cyclic prefix in downlink
	Extended cyclic prefix in downlink

	
	DwPTS
	UpPTS
	DwPTS
	UpPTS

	
	
	Normal cyclic prefix
 in  uplink
	Extended cyclic prefix 
in uplink
	
	Normal cyclic prefix in uplink
	Extended cyclic prefix in uplink
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Moreover, number of EREGs per ECCE is 8 for both SSC9 and SSC10 in [2]. It is naturally to be expected that SSC10 and SSC9 have same EPDCCH decoding behaviour.

Table 6.8A.1-1: Number of EREGs per ECCE, 
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	Normal cyclic prefix
	Extended cyclic prefix

	Normal subframe
	Special subframe, configuration 3, 4, 8
	Special subframe, configuration 1, 2, 6, 7, 9, 10
	Normal subframe
	Special subframe, configuration 1, 2, 3, 5, 6

	4
	8


Observation: Based on TS 36.211, the number of EREGs per ECCE is the same for both SSC9 and SSC10.
3 EPDCCH case selection issue for SSC10
 
Based on EPDCCH case selection defined in section 9.1.4 of TS36.213 V14.4.0 [3], special subframe with SSC9 applies Case 2. However, special subframes with SSC10 and normal CP is not included in the conditions of Case 2. Case 3 is applied accordingly. 
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To decode EPDCCH candidate m of the UE search space, the corresponding ECCEs is derived based on the following equation:
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where 
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denote number of ECCE for EPDCCH set p at the subframe k, and aggregation level, respectively.
Since Case 3 is applied for special subframe with SCC10, divide-by-zero problem occurs in deriving corresponding ECCEs. Table 1 lists the problematic cases for the derivation of ECCEs to decode EPDCCH candidate m of the UE search space with one Distributed EPDCCH-PRB-set scenario based on Table 9.1.4-1B  in [3] . The term 
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 in the mod operation in Eq. (1) is zero which makes mod operation redundant. Note that  x mod y  with y=0 returns x by convention. 
Table 9.1.4-1b: EPDCCH candidates monitored by a UE [3]
(One Distributed EPDCCH-PRB-set – Case 3)
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	Number of EPDCCH candidates
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	L=1
	L=2
	L=4
	L=8
	L=16

	2
	8
	4
	2
	1
	0

	4
	4
	5
	4
	2
	1

	8
	4
	4
	4
	2
	2


	EPDCCH Scenario
	Number PRB
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	Number of ECCE
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	One Distributed EPDCCH,

Table 9.1.4-1b
	2
	8
	4
	0

	
	4
	16
	8
	0


Table 1: Problematic cases for the derivation of ECCEs with one Distributed EPDCCH-PRB-set scenario
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and is derived as 
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 is the number of ECCEs per resource-block pair and 
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= 8 for special subframe with SCC10 as given in [2]
Note that if SSC10 is included into Case 2 of EPDCCH case selection, Table 9.1.4-1a for Case 2 can be used in the derivation of ECCEs. The term 
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 in Table 1 will be non zero and mod operation in Eq. (1) can be used – i.e. 2 and 1 for first and second rows respectively. 
Table 9.1.4-1a: EPDCCH candidates monitored by a UE 
(One Distributed EPDCCH-PRB-set - Case1, Case 2)
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	Number of EPDCCH candidates
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	Number of EPDCCH candidates
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	L=2
	L=4
	L=8
	L=16
	L=32
	L=1
	L=2
	L=4
	L=8
	L=16

	2
	4
	2
	1
	0
	0
	4
	2
	1
	0
	0

	4
	8
	4
	2
	1
	0
	8
	4
	2
	1
	0

	8
	6
	4
	3
	2
	1
	6
	4
	3
	2
	1


We think this problem is due to inconsistent behaviour descriptions in TS36.211 and TS36.213. Based on Observation 1, SSC10 should be included into Case 2 of EPDCCH case selection.
Proposal: Include SSC10 into the condition of Case 2 of EPDCCH case selection. 
4 Conclusions 

In this document, we discussed the EPDCCH case selection issue for SSC10. Based on the above analysis, a divided-by-zero problem is identified, which is due to inconsistency between specifications. We suggest RAN1 to correct it. A text proposal is provided in the Appendix for discussion. 
Proposal: Include SSC10 into the condition of Case 2 of EPDCCH case selection. 

5 Appendix
Section 9.1.4 of TS36.213 [3]
< Unchanged parts are omitted >
-
Case 2 applies 

-
for normal subframes and extended downlink CP when DCI formats 1A/1B/1D/1/2A/2/2B/2C/2D/0/0A/0B/4/4A/4B/5/6-0A/6-0B/6-1A/6-1B are monitored or,
-
for special subframes with special subframe configuration 1,2,6,7,9,10 for frame structure type 2 or the subframes with the same duration as the DwPTS duration of a special subframe configuration 1,2,6,7,9,10 for frame structure type 3, and normal downlink CP when DCI formats 1A/1B/1D/1/2A/2/2B/2C/2D/0/0A/0B/4/4A/4B/5/6-0A/6-0B/6-1A/6-1B are monitored , or

-
for special subframes with special subframe configuration 1,2,3,5,6 and extended downlink CP when DCI formats 1A/1B/1D/1/2A/2/2B/2C/2D/0/0A/0B/4/4A/4B/5/6-0A/6-0B/6-1A/6-1B are monitored;

-
otherwise

-
Case 3 is applied.
< Unchanged parts are omitted >
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-	Case 1 applies 


-	for normal subframes and normal downlink CP when DCI formats 2/2A/2B/2C/2D are monitored and � , or


-	for frame structure type 3, for downlink subframes with PDSCH transmissions starting in the second slot,


-	for special subframes with special subframe configuration 3,4,8 for frame structure type 2 or the subframes with the same duration as the DwPTS duration of a special subframe configuration 3,4,8 for frame structure type 3, and normal downlink CP when DCI formats 2/2A/2B/2C/2D are monitored and � , or


-	for normal subframes and normal downlink CP when DCI formats 1A/1B/1D/1/2/2A/2B/2C/2D/0/0A/0B/4/4A/4B/5/6-0A/6-0B/6-1A/6-1B are monitored, and when � (� defined in Subclause 6.8A.1 in [3]), or 


-	for special subframes with special subframe configuration 3, 4, 8 for frame structure type 2 or the subframes with the same duration as the DwPTS duration of a special subframe configuration 3,4,8 for frame structure type 3, and normal downlink CP when DCI formats 1A/1B/1D/1/2A/2/2B/2C/2D/0/0A/0B/4/4A/4B/5/6-0A/6-0B/6-1A/6-1B are monitored, and when � (�defined in Subclause 6.8A.1 in [3]);


-	Case 2 applies 


-	for normal subframes and extended downlink CP when DCI formats 1A/1B/1D/1/2A/2/2B/2C/2D/0/0A/0B/4/4A/4B/5/6-0A/6-0B/6-1A/6-1B are monitored or,


-	for special subframes with special subframe configuration 1,2,6,7,9 for frame structure type 2 or the subframes with the same duration as the DwPTS duration of a special subframe configuration 1,2,6,7,9 for frame structure type 3, and normal downlink CP when DCI formats 1A/1B/1D/1/2A/2/2B/2C/2D/0/0A/0B/4/4A/4B/5/6-0A/6-0B/6-1A/6-1B are monitored , or


-	for special subframes with special subframe configuration 1,2,3,5,6 and extended downlink CP when DCI formats 1A/1B/1D/1/2A/2/2B/2C/2D/0/0A/0B/4/4A/4B/5/6-0A/6-0B/6-1A/6-1B are monitored;


-	otherwise


-	Case 3 is applied.
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