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1. Introduction
In RAN1#70bis meeting, parameters set for determining PDSCH RE mapping and antenna port quasi co-location for UE configured in TM10 was defined, and the agreement concerning NZP CSI-RS was list as follows:

· Each state that can be signaled in DCI format 2D/C for TM10 corresponds to a higher-layer list of parameters:

· …
· One NZP CSI-RS resource index

· QCL is assumed between DMRS and the CSI-RS resource

· Discuss in RAN2 whether or not a default value should be specified

Also, on PDSCH RE mapping in NZP CSI-RS REs, it was agreed in RAN1#71 meeting that:
· The PDSCH is rate matched around all the NZP CSI-RS resources configured by higher layers for the UE
In [1], the corresponding details are specified. However, the description is unclear and misleading. It may lead to error UE behavior if it is associated with the description in [3]. In this contribution, we clarify those issues and suggest the corresponding correlations based on the latest specification.
2. Discussion
 In the section 6.3.5 of [1], the PDSCH RE mapping concerning CSI-RS is described as:

-
they are assumed by the UE not to be used for transmission of CSI reference signals, where the positions of the CSI reference signals are given by Section 6.10.5.2 with the configuration for zero power and non-zero power CSI reference signals obtained as described in Section 6.10.5.2 unless other values for these parameters are provided by Section 7.1.9 in [2], and the DCI associated with the downlink transmission uses the C-RNTI or semi-persistent C-RNTI
Correspondingly, in the section 7.1.9 of [2], it is described for PDSCH RE mapping that
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’. 
· ‘CRS frequency shift for PDSCH RE mapping’. 
· ‘MBSFN subframe configuration for PDSCH RE mapping’.
· ‘Zero-power CSI-RS resource configuration for PDSCH RE mapping’. 
· ‘PDSCH starting position for PDSCH RE mapping’.
· ‘CSI-RS resource configuration identity for PDSCH RE mapping’. 
According to the description in section 6.3.5 of [1] on non-zero power CSI-RS, if values for parameters of non-zero power CSI-RS are provided by section 7.1.9 of [2], it should replace the corresponding values in section 6.10.5.2 of [1] to be used for PDSCH RE mapping. In section 7.1.9 of [2], a parameter ‘CSI-RS resource configuration identity for PDSCH RE mapping’ is defined for determining PDSCH RE mapping. Then it can be easily concluded that if the field ‘CSI-RS resource configuration identity for PDSCH RE mapping’ is provided by higher layer, only the non-zero power CSI-RS derived from this ID will be used for PDSCH RE mapping according to section 6.3.5 of [1]. Obviously, it cannot match the previous agreement on PDSCH RE mapping. Also, the non-zero power CSI-RS identified in section 7.1.9 of [2] is actually only used for antenna port quasi co-location, but not RE mapping. 
For ePDCCH RE mapping in Section 6.8A.5 of [1], the description is similarly problematic. Identical UE assumption and description should be used for PDSCH and ePDCCH RE mapping, except that for ePDCCH the CRS and zero-power CSI-RS used for RE mapping are derived from section 9.1.4.3 of [2].
3. Conclusion 

It is proposed that both the descriptions in 36.211 and 36.213 should be modified to ensure correct and clear RE mapping behaviour. 
4. References

[1]. 3GPP TS 36.211 V11.1.0, December 2012
[2]. 3GPP TS 36.213 V11.1.0, December 2012
-------------------------------------------------  Text proposal to TS 36.211  -------------------------------------------------
6.3.5
Mapping to resource elements
For each of the antenna ports used for transmission of the physical channel, the block of complex-valued symbols 
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 shall conform to the downlink power allocation specified in Section 5.2 in [4] and be mapped in sequence starting with 
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 to resource elements 
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 which meet all of the following criteria in the current subframe: 

-
they are in the physical resource blocks corresponding to the virtual resource blocks assigned for transmission, and 

-
they are not used for transmission of PBCH, synchronization signals,  MBSFN reference signals, UE-specific reference signals associated with PDSCH, and

-
they are assumed by the UE not to be used for cell-specific reference signals, where the positions of the cell-specific reference signals are given by Section 6.10.1.2 with the number of antenna ports for and the frequency shift of cell-specific reference signals derived as described in Section 6.10.1.2 unless other values for these parameters are provided by Section 7.1.9 in [4], and

-
they are assumed  by the UE not to be used for transmission of CSI reference signals, where the positions of the CSI reference signals are given by Section 6.10.5.2 with the configuration for zero power CSI reference signals obtained as described in Section 6.10.5.2 unless other values are provided by Section 7.1.9 in [4], and with the configuration for non-zero power CSI reference signals obtained as described in Section 6.10.5.2, and the DCI associated with the downlink transmission uses the C-RNTI or semi-persistent C-RNTI, and
-
they are not part of a physical resource-block pair carrying an EPDCCH associated with the PDSCH, and

-
the index 
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 in the first slot in a subframe fulfils 
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 is given by Section 7.1.6.4 of [4].
6.8A.5
Mapping to resource elements

The block of complex-valued symbols 
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 on the associated antenna port which meet all of the following criteria: 

-
they are part of the EREGs assigned for the EPDCCH transmission, and

-
they are not part of a physical resource-block pair used for transmission of PBCH or synchronization signals, and 


-     they are assumed by the UE not to be used for cell-specific reference signals, where the positions of the cell-specific reference signals are given by Section 6.10.1.2 with the number of antenna ports for and the frequency shift of cell-specific reference signals derived as described in Section 6.10.1.2 unless other values for these parameters are provided by Section 9.1.4.3 in [4], 
-    they are assumed by the UE not to be used for transmission of CSI reference signals, where the positions of the CSI reference signals are given by Section 6.10.5.2 with the configuration for zero power CSI reference signals obtained as described in Section 6.10.5.2 unless other values are provided by Section 9.1.4.3 in [4], and with the configuration for non-zero power CSI reference signals obtained as described in Section 6.10.5.2, and the DCI associated with the downlink transmission uses the C-RNTI or semi-persistent C-RNTI, and
-
the index 
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 in the first slot in a subframe fulfils 
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 is given by Section 9.1.4.1 of [4].

The mapping to resource elements 
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 on antenna port 
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 meeting the criteria above shall be in increasing order of first the index 
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 and then the index
[image: image16.wmf]l

, starting with the first slot and ending with the second slot in a subframe.
---------------------------------------------- End of text proposal for TS36.211 --------------------------------------------
-------------------------------------------------  Text proposal to TS 36.213  -------------------------------------------------
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 PDSCH antenna port quasi co-location (defined in Section 7.1.10). For PDSCH without a corresponding PDCCH, 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’. 
· ‘CRS frequency shift for PDSCH RE mapping’. 
· ‘MBSFN subframe configuration for PDSCH RE mapping’.
· ‘Zero-power CSI-RS resource configuration for PDSCH RE mapping’. 
· ‘PDSCH starting position for PDSCH RE mapping’.
· ‘CSI-RS resource configuration identity for PDSCH antenna ports quasi co-location’. 
A UE configured in transmission mode 10 for a given serving cell can be configured with a parameter set selected from the four parameter sets in Table 7.1.9-1 by higher layer signaling 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) to decode PDSCH according to a detected PDCCH/EPDCCH with DCI format 1A intended for the UE and the given serving cell. The UE shall use the configured parameter set, 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) for decoding PDSCH corresponding to detected PDCCH/EPDCCH with DCI format 1A and PDSCH without a corresponding PDCCH associated with SPS activation indicated in PDCCH/EPDCCH with DCI format 1A.
7.1.10
Antenna ports quasi co-location for PDSCH
A UE configured in transmission mode 1-10 may assume the antenna ports 0 – 3 of a 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 may assume the antenna ports 7 – 14 of a 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 may assume the antenna ports 0 – 3, 5, 7 – 22 of a 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 is configured with one of two quasi co-location types 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 a 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 ‘CSI-RS resource configuration identity for PDSCH antenna ports quasi co-location’ 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.

9.1.4.2
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 ‘CSI-RS resource configuration identity for PDSCH antenna ports quasi co-location’ (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. The UE may assume the antenna ports 0 – 3 corresponding to the CSI-RS resource configuration identified by ‘CSI-RS resource configuration identity for PDSCH antenna ports quasi co-location’ in Section 9.1.4.3 and antenna ports 15 – 22 corresponding to the CSI-RS resource configuration identified by ‘CSI-RS resource configuration identity for PDSCH antenna ports quasi co-location’ in Section 9.1.4.3 are quasi co-located (as defined in [3]) with respect to Doppler shift, and Doppler 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’. 
· ‘CRS frequency shift for PDSCH RE mapping’. 
· ‘MBSFN subframe configuration for PDSCH RE mapping’.
· ‘Zero-power CSI-RS resource configuration(s) for PDSCH RE mapping’. 
· ‘PDSCH starting position for PDSCH RE mapping’.
· ‘CSI-RS resource configuration identity for PDSCH antenna ports quasi co-location’. 
---------------------------------------------- End of text proposal for TS 36.213 --------------------------------------------
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