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1 Introduction
In Rel-15 WI, shortened processing time for LTE is introduced to reduce latency [1]. We want to clarify the PDSCH rate-matching behavior defined in TS 36.211 when higher layer configures two SPDDCH PRB set.
In this contribution, we provide our analysis and propose Text Proposals to TS 36.211.
2 PDSCH rate-matching with two SPDCCH PRB set
In slot/sub-slot carry SPDCCH, PDSCH should rate-matching with up to two SPDCCH PRB set according higher layer configuration.

In the following scenario : 
· Two SPDCCH_PRB set

· SET-0 : 

· CRS-base, localized

· Two OFDM symbol

· 20 PRB

· spdcch-L1-ReuseIndication = 0

· rateMatchingMode =m2 

· SET-1:

· CRS-base, localized

· Two OFDM symbol

· 20 PRB

· spdcch-L1-ReuseIndication = 2, Used/Unused SPDCCH resource indication= 01 is used

SET-0/-1 have 8 PRBs overlap with each other as shown on Figure 1. SCCE#3,#4,#5,#6 in SET-0 and SCCE#0,#1,#8,#9 in SET-1 share the same physical resource elements. 
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Figure 1: sPDCCH PRB set overlap
When NW scheduling the sPDSCH via DCI format 7 in sCCE#3 of SET-0, and detected by UE. Since sCCE #3 of SET-0 overlaps with SET-1, based on 36.331 UE will assume DCI format 7 is found in both RB sets.
However, based on 36.211 6.4.2 Slot/subslot-based physical downlink shared channel, PDSCH have different behavior in SPDCCH SET-0 and SET-1.
· For SET-0, PDSCH is not mapped to resource elements belonging to a SPDCCH resource set, i.e. SCCE #0 ~ SCCE #9 of SET-0.

· For SET-1, PDSCH is not mapped to resource elements belonging to SCCE#0 to SCCE#
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of a SPDCCH resource set, i.e. SCCE #0 ~ SCCE #4 of SET-1. (PDSCH can map to REs belonging to SCCE#5~#9 in SET-1)

We want to confirm if PDSCH can use resource elements for SCCE#5, #6 in SET-0 ( i.e. the same REs for SCCE#8, #9 in SET-1 ).

In our understanding, PDSCH is not mapped to resource elements for SCCE#5, #6 in SET-0, since we should meet rate matching rule for SET-0 and get final PDSCH rate-matching pattern as shown on figure 2.

We propose to clarify PDSCH is not mapped to resource elements belonging to both SPDCCH resource sets and meet rate-matching rule for one/both SPDCCH resource set(s). 
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Figure 2 Rate matching patterns rules
	Modified subclause (6.4.2 of TS36.211)


	-
In addition, the following additions and exceptions related to L1 signaling and/or higher layer configuration controlling rate-matching around SPDCCH resources hold: 

-
PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter rateMatchingMode indicating ‘m2’ if either this SPDCCH resource set is not configured with higher layer parameter SPDCCH-L1-ReuseIndication or it is configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘0’.
-
PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter rateMatchingMode indicating ‘m3’ if the SPDCCH associated with PDSCH is found in this SPDCCH resource set and if either this SPDCCH resource set is not configured with higher layer parameter SPDCCH-L1-ReuseIndication or it is configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘0’. If the SPDCCH associated with PDSCH is found on SCCES belonging to two SPDCCH resource sets, the SPDCCH is assumed to be found in both SPDCCH resource sets. 
-
PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter rateMatchingMode indicating ‘m4’ if the SPDCCH associated with PDSCH is not found in this SPDCCH resource set and if either this SPDCCH resource set is not configured with higher layer parameter SPDCCH-L1-ReuseIndication or it is configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘0’. 
-
PDSCH is not mapped to resource elements belonging to a SPDCCH resource set configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘1’ if the bit of the Used/Unused SPDCCH resource indication field corresponding to this SPDCCH resource set in the DCI format 7 associated with PDSCH is set to 1. 
-
PDSCH is not mapped to resource elements belonging to SCCE#0 to SCCE#
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of a SPDCCH resource set configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘2’ if the first bit of the Used/Unused SPDCCH resource indication field in the DCI format 7 associated with PDSCH is set to 1.

-
PDSCH is not mapped to resource elements belonging to SCCE#
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 of a SPDCCH resource set configured with higher layer parameter SPDCCH-L1-ReuseIndication indicating ‘2’ if the second bit of the Used/Unused SPDCCH resource indication field in the DCI format 7 associated with PDSCH is set to 1.

-
It should be noted that not mapping PDSCH to resource elements belonging to a SPDCCH resource set holds irrespective of other indications (SPDCCH-L1-ReuseIndication or rateMatchingMode) associated with other SPDCCH resource sets (if configured).
-  PDSCH is not mapped to resource elements belonging to both SPDCCH resource sets and meet rate-matching rule for one/both SPDCCH resource set(s). 



 
3 Conclusions 

In this document, we clarify PDSCH rate-matching behavior when high layer configures two SPDCCH set.
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