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1.
Introduction

The sTTI WI was completed at RAN#78 (core part set to 99%), see [1] and [3]. The work item was also described in the WI summary, [2].

This document proposes to exclude the possibility to TDM CRS-based SPDCCH and DMRS-based PDSCH when operating with subslot duration.
2.
Pseudo CR coversheet

	Reason for change:
	During the WI phase, an offline conclusion was reached at RAN1#90b in the chairman minutes.
Offline conclusion: (RAN1 #90Bis meeting)
For 2/3os sTTI, TDM of CRS-based sPDCCH [RB-set] with DMRS-based sPDSCH is not supported.
Also, a number of offline consensus was reached that was later turned into agreements by the following email approval. However, only ‘offline consensus’, and not ‘offline conclusion’ was captured in the email approval.


	
	

	Summary of change:
	The previous offline conclusion is incorporated in 36.211
 

	
	

	Consequences if not approved:
	The specification would support a mode of operation not intended to be part of the feature.

	
	

	Clauses affected:
	  


3.
TP / Pseudo CR to 36.211

	First modified subclause (6.4.2)


6.4.2
Slot/subslot-based physical downlink shared channel

For slot or subslot-based PDSCH, the following additions and exceptions hold in addition to those in clause 6.4:

-
PDSCH is not mapped to resource elements used by the associated SPDCCH, or used for UE-specific reference signals associated with SPDCCH

-
In case of slot-PDSCH the mapping to resource elements 
[image: image1.wmf](

)

l

k

,

 on antenna port 
[image: image2.wmf]p

 not reserved for other purposes shall be in increasing order of first the index 
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 over the assigned physical resource blocks and then the index
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, for the slot of the assigned physical resources in the subframe.

-
In case of subslot-PDSCH:

-
the mapping to resource elements 
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 not reserved for other purposes shall be in increasing order of first the index 
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 over the assigned physical resource blocks and then the index
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, starting from 
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given in Table 6.4.2-1. The starting value 
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and the value range of 
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 depends on the number of symbols used for PDCCH and the subslot index in the subframe, according to Table 6.4.2-1.

Table 6.4.2-1: Starting value of index 
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, i.e. 
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, for subslot-based PDSCH

	Number of symbols used for PDCCH
	Downlink subslot index

	
	#0
	#1
	#2
	#3
	#4
	#5

	1
	1
	3
	5
	0
	2
	4

	2
	-
	2
	5
	0
	2
	4

	3
	-
	3
	5
	0
	2
	4


· For PDSCH associated with UE-specific reference signals, 
-
the PDSCH shall only be mapped to physical resource blocks in frequency domain assigned for PDSCH transmission where the assignment maps to both physical resource blocks of a PRG. 
-
the subslot-PDSCH shall not be mapped to the physical resource blocks of a PRG in case the resource element of the associated SPDCCH is mapped to those physical resource blocks, in case of CRS-based SPDCCH.
-
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).
	Second modified subclause (6.10.3)


6.10.3
UE-specific reference signals associated with PDSCH

UE-specific reference signals associated with PDSCH

-
are transmitted on antenna port(s) 
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, where 
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 is the number of layers used for transmission of the PDSCH;

-
are present and are a valid reference for PDSCH demodulation only if the PDSCH transmission is associated with the corresponding antenna port according to clause 7.1 of 3GPP TS 36.213 [4];

-
are transmitted only on the physical resource blocks upon which the corresponding PDSCH is mapped. 

A UE-specific reference signal associated with PDSCH is not transmitted in resource elements 
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 in which one of the physical channels or physical signals other than the UE-specific reference signals defined in 6.1 are transmitted using resource elements with the same index pair 
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 regardless of their antenna port 
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A UE-specific reference signal associated with subslot-PDSCH or slot-PDSCH is only transmitted in physical resource blocks in frequency domain assigned for PDSCH transmission where, 
-
the assignment maps to both physical resource blocks of a given PRG (see subclause 6.4.2), 
-
in case of subslot-PDSCH, the associated SPDCCH is not mapped to resource elements of a given PRG assigned for PDSCH transmission (see subclause 6.4.2).

For frame structure type 3, for PDSCH in a subframe with the same duration as the DwPTS duration of a special subframe configuration, the UE-specific reference signals are defined the same as that for the corresponding special subframe configuration.

6.10.3.1
Sequence generation

For antenna port 5, the UE-specific reference-signal sequence 
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where 
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 denotes the assigned bandwidth in resource blocks of the corresponding PDSCH transmission. The pseudo-random sequence 
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 is defined in clause 7.2. The pseudo-random sequence generator shall be initialised with 
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 at the start of each subframe where 
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 is as described in clause 7.1 3GPP TS 36.213 [4].

For any of the antenna ports 
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The pseudo-random sequence 
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 is defined in clause 7.2. The pseudo-random sequence generator shall be initialised with 
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 at the start of each subframe. 

For BL/CE UEs, the same scrambling sequence is applied per subframe to the UE-specific reference-signal sequence for a given block of 
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 subframes. For the 
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block of 
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 subframes, the scrambling sequence generator shall be initialised with
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and 
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 is the absolute subframe number of the first downlink subframe intended for PDSCH. The PDSCH transmissions span 
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 consecutive subframes, including non-BL/CE DL subframes where the PDSCH transmission is postponed. For a BL/CE UE configured in CEModeA, 
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. For a BL/CE UE configured with CEModeB, 
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The value of 
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 is zero unless specified otherwise. For a PDSCH transmission on ports 7 or 8, 
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 is given by the DCI format 2B, 2C, 2D or 6-1A in 3GPP TS 36.212 [3] associated with the PDSCH transmission. 
In the case of DCI format 2B, 
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 is indicated by the scrambling identity field according to Table 6.10.3.1-1. In the case of DCI format 2C or 2D, 
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 is given by Table 5.3.3.1.5C-1 or Table 5.3.3.1.5C-2 in 3GPP TS 36.212 [3]. For a PDSCH transmission on ports 11 or 13, 
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 is given by the DCI format 2C or 2D in 3GPP TS 36.212 [3] associated with the PDSCH transmission where 
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 is given by Table 5.3.3.1.5C-2 in 3GPP TS 36.212 [3].

Table 6.10.3.1-1: Mapping of scrambling identity field in DCI format 2B to 
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values for antenna ports 7 and 8

	Scrambling identity field in 

DCI format 2B 

(3GPP TS 36.212 [3])
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6.10.3.2
Mapping to resource elements

For antenna port 5, in a physical resource block with frequency-domain index 
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 assigned for the corresponding PDSCH transmission, the reference signal sequence 
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 shall be mapped to complex-valued modulation symbols 
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 in a subframe according to:

Normal cyclic prefix:
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Extended cyclic prefix:
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where 
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 is the counter of UE-specific reference signal resource elements within a respective OFDM symbol of the PDSCH transmission.

The cell-specific frequency shift is given by 
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The mapping shall be in increasing order of the frequency-domain index 
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 of the physical resource blocks assigned for the corresponding PDSCH transmission. The quantity 
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 denotes the assigned bandwidth in resource blocks of the corresponding PDSCH transmission.

Figure 6.10.3.2-1 illustrates the resource elements used for UE-specific reference signals for normal cyclic prefix for antenna port 5. 

Figure 6.10.3.2-2 illustrates the resource elements used for UE-specific reference signals for extended cyclic prefix for antenna port 5.

The notation 
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 is used to denote a resource element used for reference signal transmission on antenna port
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.
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Figure 6.10.3.2-1: Mapping of UE-specific reference signals, antenna port 5 (normal cyclic prefix)


[image: image77.emf]0



l

even-numbered slots odd-numbered slots

Antenna port 5

5

R

5

R

0



l 5



l 5



l

5

R

5

R

5

R

5

R

5

R

5

R

5

R

5

R

5

R

5

R


Figure 6.10.3.2-2: Mapping of UE-specific reference signals, antenna port 5 (extended cyclic prefix)

For antenna ports 
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Normal cyclic prefix:
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The sequence 
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Table 6.10.3.2-1: The sequence 
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Extended cyclic prefix:
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For extended cyclic prefix, UE-specific reference signals are not supported on antenna ports 9 to 14.

For slot-PDSCH transmission the baseline pattern (see ‘Baseline’ in Figure 6.10.3.2-2A) of UE-specific reference signals is defined as follows. It is applied in MBSFN subframes.
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as follows (see ‘v0’, ‘v1’ and ‘v2’ in Figure 6.10.3.2-2A).
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Figure 6.10.3.2-2A: Mapping of UE-specific reference signals for slot-PDSCH, antenna ports 7, 8, 9 and 10 (normal cyclic prefix)
For subslot-PDSCH transmission, the baseline pattern (see ‘Baseline’ in Figure 6.10.3.2-2B) of UE-specific reference signals is defined as follows. It is applied if the presence of UE-specific reference signals is indicated in the DCI associated with the subslot-PDSCH (see DMRS position indicator field in 3GPP TS 36.212 [3]), and in downlink subslots where the baseline pattern has no overlapping resource element with CRS and no overlapping resource element with configured zero-power and non-zero-power CSI reference signals:
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The sequence 
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 is given by Table 6.10.3.2-2.For subslot-PDSCH transmission in normal subframes, in downlink subslots where the baseline pattern has overlapping resource elements with configured zero-power or non-zero-power CSI reference signals or has overlapping resource elements with CRS, if the presence of UE-specific reference signals is indicated in the DCI associated (see DMRS position indicator field in 3GPP TS 36.212 [3]) with the subslot-PDSCH, a shifted pattern of UE-specific reference signals is applied. In the shifted pattern,
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as follows (see also ‘v0’,’v1’ and ‘v2’ in Figure 6.10.3.2-2B).
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For subslot-PDSCH transmission in MBSFN subframes, in downlink subslots where the baseline pattern has overlapping resource elements with configured zero-power or non-zero-power CSI reference signals, if the presence of UE-specific reference signals is indicated in the DCI associated (see DMRS position indicator field in 3GPP TS 36.212 [3]) with the subslot-PDSCH, the shifted pattern of UE-specific reference signals for 
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, as defined above, is applied (see ‘v0’ in Figure 6.10.3.2-2B).


[image: image143.emf]Symbol present only 

in case of 3os subslot

R

x

x = {7,8}

R

y

y = {9,10}

R

x

R

x

R

y

R

y

R

x

R

x

R

y

R

y

R

x

R

x

R

y

R

y

R

x

R

x

R

y

R

y

Baseline

R

x

R

x

R

y

R

y

R

x

R

x

R

y

R

y

R

x

R

x

R

y

R

y

R

x

R

x

R

y

R

y

v1

R

x

R

x

R

y

R

y

R

x

R

x

R

y

R

y

R

x

R

x

R

y

R

y

R

x

R

x

R

y

R

y

v0

R

x

R

x

R

y

R

y

R

x

R

x

R

y

R

y

R

x

R

x

R

y

R

y

R

x

R

x

R

y

R

y

v2


Figure 6.10.3.2-2B: Mapping of UE-specific reference signals for subslot-PDSCH, antenna ports 7, 8, 9 and 10 (normal cyclic prefix)
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 in the same slot.

Figure 6.10.3.2-3 illustrates the resource elements used for UE-specific reference signals for normal cyclic prefix for antenna ports 7, 8, 9 and 10. Figure 6.10.3.2-4 illustrates the resource elements used for UE-specific reference signals for extended cyclic prefix for antenna ports 7, 8.
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Figure 6.10.3.2-3: Mapping of UE-specific reference signals, antenna ports 7, 8, 9 and 10 (normal cyclic prefix)
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Figure 6.10.3.2-4: Mapping of UE-specific reference signals, antenna ports 7 and 8 (extended cyclic prefix)
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Symbol present only in case of 3os subslot
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_1574513214.unknown

_1574153026.unknown

_1574152258.unknown

_1574152934.unknown

_1574152953.unknown

_1574152908.unknown

_1574149429.unknown

_1574149556.unknown

_1574152007.unknown

_1574149471.unknown

_1574149077.unknown

_1574104899.unknown

_1574104988.unknown

_1574146546.unknown

_1574104930.unknown

_1569950236.unknown

_1569950453.unknown

_1569950481.unknown

_1569950441.unknown

_1569950286.unknown

_1569950162.unknown

_1569950191.unknown

_1569934430.unknown

_1569942515.unknown

_1562154357.unknown

_1562154360.unknown

_1562180921.unknown

_1562180970.unknown

_1569934360.unknown

_1562180931.unknown

_1562154361.unknown

_1562154362.unknown

_1562154358.unknown

_1519154054.unknown

_1519154103.unknown

_1522135116.unknown

_1532579139.unknown

_1562154356.unknown

_1522135395.unknown

_1519154104.unknown

_1519154105.unknown

_1519154081.unknown

_1519154082.unknown

_1519154055.unknown

_1510343302.unknown

_1516634920.unknown

_1519154053.unknown

_1510343317.unknown

_1510343291.unknown

_1510340412.unknown

_1351469426.unknown

_1375617564.unknown

_1407695658.unknown

_1510334120.unknown

_1510339060.unknown
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_1510334095.unknown

_1412017124.unknown
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_1400941256.unknown

_1407695420.unknown

_1407695657.unknown

_1407695336.unknown

_1375617566.unknown

_1397596829.vsd
Special subframe, configuration 1, 2, 6 or 7


Special subframe, configuration 3, 4, 8 or 9


All other downlink subframes


even-numbered slots


odd-numbered slots


Antenna port 7


even-numbered slots


odd-numbered slots


Antenna port 8


even-numbered slots


odd-numbered slots


Antenna port 9


even-numbered slots


odd-numbered slots


Antenna port 10
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_1351469524.unknown

_1351469647.unknown

_1352529158.unknown

_1374645513.unknown

_1351469864.unknown

_1351469646.unknown

_1351469481.unknown

_1351469499.unknown

_1351469460.unknown

_1348929872.unknown

_1351468005.unknown

_1351468538.unknown

_1351469365.unknown

_1351468254.unknown

_1351467727.unknown

_1351467753.unknown

_1350897010.unknown

_1350897053.unknown

_1348929891.unknown

_1350896984.unknown

_1315833683.unknown

_1316241426.unknown

_1344859095.unknown

_1348929869.unknown

_1348929871.unknown

_1344860828.unknown

_1348929842.unknown

_1348929868.unknown

_1344860849.unknown

_1344860549.unknown

_1344860794.unknown

_1344859996.unknown

_1318625487.unknown

_1342191865.vsd
even-numbered slots


odd-numbered slots


Antenna port 5



_1342193909.vsd
even-numbered slots


odd-numbered slots


Special subframe, configuration 1, 2, 3, 5 or 6


All other downlink subframes


even-numbered slots


odd-numbered slots


Antenna port 7


Antenna port 8



_1316269590.unknown

_1316270024.unknown

_1316241290.unknown

_1316241385.unknown

_1316241407.unknown

_1316241318.unknown

_1315833698.unknown

_1315833761.unknown

_1316241249.unknown

_1315833780.unknown

_1315833719.unknown

_1227620468.unknown

_1256560547.unknown

_1264926417.unknown

_1264931084.vsd
even-numbered slots


odd-numbered slots


Antenna port 5



_1264923825.unknown

_1264925556.unknown

_1227698341.unknown

_1227698381.unknown

_1226419037.unknown

