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1 Introduction

There are several contributions and change requests related to corrections to PDSCH/EPDCCH resource mapping and PDSCH/EPDCCH starting position for CoMP in 36.213 in RAN1#72 meeting [1][2][3][4][5][6]. 
This contribution combines all the relevant corrections on this topic and provides a joint proposal for corrections to PDSCH/EPDCCH resource mapping and PDSCH/EPDCCH starting position for CoMP in 36.213 in section 2.
2 Text Proposal for Corrections to PDSCH/EPDCCH resource mapping and PDSCH/EPDCCH starting position for CoMP in 36.213
As the combination of all relevant corrections, a Text Proposal is provided for corrections to PDSCH/EPDCCH resource mapping and PDSCH/EPDCCH starting position for CoMP in 36.213 in below.
----------------------------------------- Start of Text Proposal --------------------------------------
7.1.6.4
PDSCH starting position

The starting OFDM symbol for the PDSCH of each activated serving cell is given by index 
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 in the first slot in a subframe. 

For a UE configured in transmission mode 1-9, for a given activated serving cell 

· if the PDSCH is assigned by EPDCCH received in the same serving cell, or if the UE is configured to monitor EPDCCH in the subframe and the PDSCH is not assigned by a PDCCH/EPDCCH, and if the UE is configured with the higher layer parameter epdcch-StartSymbol-r11
· 
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 is given by the higher-layer parameter epdcch-StartSymbol-r11. 

· else if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells

· 
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 is given by the higher-layer parameter pdsch-Start-r10 for the serving cell on which PDSCH is received, 

· Otherwise
· 
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 is given by the CFI value in the subframe of the given serving cell according to Section 5.3.4 of [4]. 
For a UE configured in transmission mode 10, for a given activated serving cell 

· if the PDSCH is assigned by a PDCCH with DCI format 1C or by a PDCCH with DCI format 1A and with CRC scrambled with P-RNTI/RA-RNTI/SI-RNTI/Temporary C-RNTI   
· 
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 is given by the CFI value in the subframe of the given serving cell according to Section 5.3.4 of [4]. 
· if the PDSCH is assigned by a PDCCH/EPDCCH with DCI format 1A and with CRC scrambled with C-RNTI and if the PDSCH transmission is on antenna ports 0 - 3
· if the PDSCH is assigned by EPDCCH received in the same serving cell 

· 
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 is given by 
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 for EPDCCH-PRB-set where EPDCCH with DCI format 1A was received (
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defined in section 9.1.4.1),
· else if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells

· 
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 is given by the higher-layer parameter pdsch-Start-r10 for the serving cell on which PDSCH is received, 

· otherwise
· 
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 is given by the CFI value in the subframe of the given serving cell according to Section 5.3.4 of [4]. 

· if the PDSCH is assigned or semi-persistently scheduled by a PDCCH/EPDCCH with DCI format 1A and the PDSCH transmission is on antenna port 7
· if the value of the higher-layer parameter pdsch-Start-r11  determined from parameter set 1 in Table 7.1.9-1 for the serving cell on which PDSCH is received is 1, 2, 3, or 4 , 
· 
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is the value of the higher-layer parameter pdsch-Start-r11 determined from parameter set 1 in Table 7.1.9-1  for the serving cell on which PDSCH is received.

· else
· if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells, 

· 
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 is given by the higher-layer parameter pdsch-Start-r10 for the serving cell on which PDSCH is received

· otherwise 

· 
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 is given by the CFI value in the subframe of the given serving cell according to Section 5.3.4 of [4]. 

· 
· 

· if the subframe on which PDSCH is received is indicated by the higher-layer parameter mbsfn-SubframeConfig-r11  determined from parameter set 1 in Table 7.1.9-1 , or if the subframe on which PDSCH is received is Subframe 1 or 6 for frame structure type 2, 

· 
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· otherwise 

· 
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· if the PDSCH is assigned or semi-persistently scheduled by a PDCCH/EPDCCH with DCI format 2D,

· if the value of the higher-layer parameter pdsch-Start-r11  determined from the DCI (according to Section 7.1.9) for the serving cell on which PDSCH is received is 1, 2, 3, or 4, 
· 
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 is given by value of the higher-layer parameter pdsch-Start-r11 determined from the DCI (according to Section 7.1.9) for the serving cell on which PDSCH is received

· else 

· if PDSCH and the corresponding PDCCH/EPDCCH are received on different serving cells, 

· 
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 is given by the higher-layer parameter pdsch-Start-r10 for the serving cell on which PDSCH is received

· Otherwise 

· 
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 is given by the CFI value in the subframe of the given serving cell according to Section 5.3.4 of [4]. 

· 
· 

· if the subframe on which PDSCH is received is indicated by the higher-layer parameter mbsfn-SubframeConfig-r11  determined from the DCI (according to Section 7.1.9) , or if the subframe on which PDSCH is received is Subframe 1 or 6 for frame structure type 2,

·  
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· otherwise 

· 
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7.1.9
PDSCH resource mapping parameters

A UE configured in transmission mode 10 for a given serving cell can be configured with up to 4 parameter sets by higher layer signaling to decode PDSCH according to a detected PDCCH/EPDCCH with DCI format 2D intended for the UE and the given serving cell. The UE shall use the parameter set according to the value of the ‘PDSCH RE Mapping and Quasi-Co-Location indicator’ field (mapping defined in Table 7.1.9-1) in the detected PDCCH/EPDCCH with DCI format 2D for determining the PDSCH RE mapping (defined in Section 6.3.5 of [3]) and,when the UE is configured with quasi co-location type B the PDSCH antenna port quasi co-location (defined in Section 7.1.10). For PDSCH without a corresponding PDCCH/EPDCCH, the UE shall use the parameter set indicated in the PDCCH/EPDCCH with DCI format 2D corresponding to the associated SPS activation for determining the PDSCH RE mapping (defined in Section 6.3.5 of [3]) and PDSCH antenna port quasi co-location (defined in Section 7.1.10).

Table 7.1.9-1: PDSCH RE Mapping and Quasi-Co-Location Indicator field in DCI format 2D

	Value of ‘PDSCH RE Mapping and Quasi-Co-Location Indicator’ field
	Description

	‘00’
	Parameter set 1 configured by higher layers

	‘01’
	Parameter set 2 configured by higher layers

	‘10’
	Parameter set 3 configured by higher layers

	‘11’
	Parameter set 4 configured by higher layers


The following parameters for determining PDSCH RE mapping and PDSCH antenna port quasi co-location are configured via higher layer signaling for each parameter set:

· Number of CRS antenna ports for PDSCH RE mapping (i.e. higher-layer parameter crs-PortsCount-r11). 
· CRS frequency shift for PDSCH RE mapping (i.e. higher-layer parameter crs-FreqShift-r11). 
· MBSFN subframe configuration for PDSCH RE mapping (i.e. higher-layer parameter mbsfn-SubframeConfig-r11).
· Zero-power CSI-RS resource configuration for PDSCH RE mapping (i.e. higher-layer parameter csi-RS-IdentityZP-r11). 
· PDSCH starting position for PDSCH RE mapping (i.e. higher-layer parameter pdsch-Start-r11).
· CSI-RS resource configuration identity for antenna ports quasi co-location (i.e. higher-layer parameter qcl-CSI-RS-IdentityNZP-r11). 
A UE configured in transmission mode 10 for a given serving cell  shall use the configured parameter set 1 in Table 7.1.9-1 for determining the PDSCH RE mapping (defined in Section 6.3.5 of [3]) and, when the UE is configured with quasi co-location type B the PDSCH antenna port quasi co-location (defined in Section 7.1.10), to decode PDSCH according to a detected PDCCH/EPDCCH with DCI format 1A with CRC scrambled with C-RNTI intended for the UE and the given serving cell, if the PDSCH transmission is on antenna port 7. 
A UE configured in transmission mode 10 for a given serving cell shall use the configured parameter set 1 in Table 7.1.9-1 for determining the PDSCH RE mapping (defined in Section 6.3.5 of [3]) and, when the UE is configured with quasi co-location type B the PDSCH antenna port quasi co-location (defined in Section 7.1.10), to decode PDSCH corresponding to detected PDCCH/EPDCCH with DCI format 1A with CRC scrambled with SPS C-RNTI and PDSCH without a corresponding PDCCH/EPDCCH associated with SPS activation indicated in PDCCH/EPDCCH with DCI format 1A.
A UE configured in transmission mode 10 for a given serving cell shall follow the given serving cell’s CRS configuration and the lowest indexed zero-power CSI-RS resource for determining the PDSCH RE mapping (defined in Section 6.3.5 of [3]) to decode PDSCH according to a detected PDCCH/EPDCCH with DCI format 1A intended for the UE and the given serving cell, if the PDSCH transmission is on antenna port 0 - 3.

7.1.10
Antenna ports quasi co-location for PDSCH
A UE configured in transmission mode 1-10 in a serving cell may assume the antenna ports 0 – 3 of the serving cell are quasi co-located (as defined in [3]) with respect to delay spread, Doppler spread, Doppler shift, average gain, and average delay.
A UE configured in transmission mode 8-10 in a serving cell may assume the antenna ports 7 – 14 of the serving cell are quasi co-located (as defined in [3]) for a given subframe with respect to delay spread, Doppler spread, Doppler shift, average gain, and average delay.
A UE configured in transmission mode 1-9 in a serving cell may assume the antenna ports 0 – 3, 5, 7 – 22 of the serving cell are quasi co-located (as defined in [3]) with respect to Doppler shift, Doppler spread, average delay, and delay spread.

A UE configured in transmission mode 10 in a serving cell is configured with one of two quasi co-location types for the serving cell by higher layer signaling to decode PDSCH according to transmission scheme associated with antenna ports 7-14:

· Type A: The UE may assume the antenna ports 0 – 3, 7 – 22 of the serving cell are quasi co-located (as defined in [3]) with respect to delay spread, Doppler spread, Doppler shift, and average delay

· Type B: The UE may assume the antenna ports 15 – 22 corresponding to the CSI-RS resource configuration identified by the higher-layer parameter qcl-CSI-RS-IdentityNZP-r11  (defined in Section 7.1.9) and the antenna ports 7 – 14 associated with the PDSCH are quasi co-located (as defined in [3]) with respect to Doppler shift, Doppler spread, average delay, and delay spread.

9.1.4.1
EPDCCH starting position

For a given serving cell, if the UE is configured via higher layer signalling to receive PDSCH data transmissions according to transmission modes 1-9,  

· if the UE is configured with a higher layer parameter epdcch-StartSymbol-r11, 

· the starting OFDM symbol for EPDCCH given by index [image: image23.wmf]t
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 in the first slot in a subframe is determined from the higher layer parameter, 

· otherwise 

· the starting OFDM symbol for EPDCCH given by index 
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 in the first slot in a subframe is equal to the CFI value for the given serving cell in the subframe according to Section 5.3.4 of [4]
For a given serving cell, if the UE is configured via higher layer signalling to receive PDSCH data transmissions according to transmission mode 10, for each EPDCCH-PRB-set, the starting OFDM symbol for monitoring EPDCCH in subframe [image: image25.wmf]k

 is determined from the higher-layer parameter pdsch-Start-r11  (defined in section 9.1.4.3) as follows 

· if the value of the higher-layer parameter pdsch-Start-r11 is 1, 2, 3, or 4
· 
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 is given by the value of higher-layer parameter pdsch-Start-r11 
· otherwise

· [image: image27.wmf]t
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 is given by the CFI value for the given serving cell in subframe [image: image28.wmf]k

 according to Section 5.3.4 of [4]
· 
· 

· if subframe [image: image30.wmf]k

 is indicated by the higher-layer parameter mbsfn-SubframeConfig-r11  (defined in section 9.1.4.3), or if subframe [image: image31.wmf]k

 is Subframe 1 or 6 for frame structure type 2
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· otherwise 
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9.1.4.2
Antenna ports quasi co-location for EPDCCH
For a given serving cell, if the UE is configured via higher layer signalling to receive PDSCH data transmissions according to transmission modes 1-9, and if the UE is configured to monitor EPDCCH,

· the UE may assume the antenna ports 0 – 3, 107 – 110 of the serving cell are quasi co-located (as defined in [3]) with respect to Doppler shift, Doppler spread, average delay, and delay spread.
For a given serving cell, if the UE is configured via higher layer signalling to receive PDSCH data transmissions according to transmission mode 10, and if the UE is configured to monitor EPDCCH, for each EPDCCH-PRB-set,

· if the UE is configured by higher layers to decode PDSCH according to quasi co-location Type-A as described in Section 7.1.10

· the UE may assume the antenna ports 0 – 3, 107 – 110 of the serving cell are quasi co-located (as defined in [3]) with respect to Doppler shift, Doppler spread, average delay, and delay spread..

· if the UE is configured by higher layers to decode PDSCH according to quasi co-location Type-B as described in Section 7.1.10

· the UE may assume antenna ports 15 – 22 corresponding to the higher-layer parameter qcl-CSI-RS-IdentityNZP-r11  (defined in section 9.1.4.3) and antenna ports 107-110 are quasi co-located (as defined in [3]) with respect to Doppler shift, Doppler spread, average delay, and delay spread. 
9.1.4.3
Resource mapping parameters for EPDCCH

 For a given serving cell, if the UE is configured via higher layer signalling to receive PDSCH data transmissions according to transmission mode 10, and if the UE is configured to monitor EPDCCH, for each EPDCCH-PRB-set, the UE shall use the parameter set indicated by the higher layer parameter re-MappingQCLConfigListId-r11 for determining the EPDCCH RE mapping (defined in Section 6.8A.5 of [3]) and EPDCCH antenna port quasi co-location. The following parameters for determining EPDCCH RE mapping and EPDCCH antenna port quasi co-location are included in the parameter set:
· Number of CRS antenna ports for PDSCH RE mapping (i.e. higher-layer parameter crs-PortsCount-r11). 
· CRS frequency shift for PDSCH RE mapping (i.e. higher-layer parameter crs-FreqShift-r11). 
· MBSFN subframe configuration for PDSCH RE mapping (i.e. higher-layer parameter mbsfn-SubframeConfig-r11).
· Zero-power CSI-RS resource configuration for PDSCH RE mapping (i.e. higher-layer parameter csi-RS-IdentityZP-r11). 
· PDSCH starting position for PDSCH RE mapping  (i.e. higher-layer parameter pdsch-Start-r11).
· CSI-RS resource configuration identity for antenna ports quasi co-location (i.e. higher-layer parameter qcl-CSI-RS-IdentityNZP-r11). 
----------------------------------------- End of Text Proposal ---------------------------------------

3 Conclusions

This contribution combines all the relevant corrections to PDSCH/EPDCCH resource mapping and PDSCH/EPDCCH starting position for CoMP in 36.213, which are listed as the references, and provides a joint proposal for the combination of corrections on this topic in section 2 as the Text Proposal.
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