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1 Introduction
This document discusses potential corrections to the current specification text in 36.211, and elsewhere, relating to PDSCH and some related issues with EPDCCH resource mapping. 

2 Discussion
2.1 Structure of specification in 36.211
Section 6.3 in 36.211 was originally intended to be a generic description of the structure of downlink channels and applicable to all downlink channels. The subsequent sections would then describe the specific features and exceptions for particular downlink channels. In practice section 6.3 has over time collected a number of specific details that relate only to PDSCH. These are identified by underlining in the following text from section 6.3.5.

In addition the text which might cause more significant confusion (particularly in relation to resource mapping for PMCH) is additionally in bold. It is proposed to consider moving these parts to Section 6.4 Physical downlink shared channel. 
“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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 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 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 [4], 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].
If the DCI associated with the downlink transmission uses the C-RNTI or semi-persistent C-RNTI and transmit diversity according to section 6.3.4.3 is used, resource elements in an OFDM symbol assumed by the UE to contain CSI-RS shall be used in the mapping above if and only if all of the following criteria are fulfilled:

-
there is an even number of resource elements for the OFDM symbol in each resource block assigned for transmission, and

-
the complex-valued symbols 
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 is an even number, can be mapped to resource elements 
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 in the same OFDM symbol with 
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The mapping to resource elements 
[image: image13.wmf](

)

l

k

,

 on antenna port 
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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 with the first slot in a subframe. “
There is an opportunity to improve the specification clarity during the correction phase for Release 11, and proposals for this are made in section 4.
2.2 Essential corrections to 36.211
PDSCH

For the positions of CRS it is indicated in section 6.3.5 that they are given by Section 6.10.1.2 with the exception as follows:  “….. unless other values for these parameters are provided by Section 7.1.9 in [4]…..”.

Similarly, for the positions of CSI-RS it is indicated in section 6.3.5 that they are given by Section 6.10.5.2 with the exception as follows:  “….. unless other values for these parameters are provided by Section 7.1.9 in [4]…..”.

It should be clarified that in the case that such parameters are provided by Section 7.1.9 they should be applied, but only in for PDSCH in the PRB pairs indicated by the relevant DL grant.

EPDCCH
In section 6.8A.5 Mapping to resource elements,  it is indicated that the resource elements for EPDCCH are given as follows: “….are assumed by the UE not to be used for cell-specific reference signals, CSI reference signals for the specific UE as given by Section 7.1.9 of [4], …..”. 
The text/reference is currently misleading at it stands (implying the parameters are signalled via DCI intended for PDSCH). The reference should be to Sections 6.10.1.2 and 6.10.5.2 (of 36.211) by default. If it is agreed to support CoMP, there could be an additional possibility of using a specific one of the sets of RE Mapping/Quasi-CoLocation parameters, if configured for the UE, in a similar way to PDSCH. 

2.3 Essential corrections to 36.213
A number of references are made to section 6.3.5 of 36.211 as follows: “…PDSCH RE mapping (defined in Section 6.3.5 of [3])….”. Irrespective of agreeing any of the changes proposed above to sections 6.3.5/6.4 in 36.211, these references should be corrected to refer to section 6.4 of [3]. 
3 Conclusions

Corrections have been identified and are proposed as follows:-

· Specification structure in 36.211

· Moving PDSCH-only text in section 6.3.5 to section 6.4 

· PDSCH mapping in 36.211 
· Clarifying the applicability of parameters provided in section 7.1.9 of 36.213

· EPDCCH mapping in 36.211
· Clarifying the applicability of parameters provided in section 7.1.9 of 36.213
· References to PDSCH mapping in 36.213
· The references should be to section 6.4 not 6.3.5 of 36.211
4 Text proposal for 36.211
This shows how PDSCH specific text can be moved from Section 6.3.5 to Section 6.4, together with other corrections identified and editorial adjustments for the new location.
----------------------------------------- Start of Text Proposal --------------------------------------

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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 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, 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].










The mapping to resource elements 
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 on antenna port 
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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 with the first slot in a subframe. 

6.4
Physical downlink shared channel

The physical downlink shared channel shall be processed and mapped to resource elements as described in Section 6.3 with the following exceptions:

-
In resource blocks in which UE-specific reference signals are not transmitted, the PDSCH shall be transmitted on the same set of antenna ports as the PBCH, which is one of  
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-
In resource blocks in which UE-specific reference signals are transmitted, the PDSCH shall be transmitted on antenna port(s) 
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 is the number of layers used for transmission of the PDSCH.

-
If PDSCH is transmitted in MBSFN subframes as defined in [4], the PDSCH shall be transmitted on one or several of antenna port(s) 
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 is the number of layers used for transmission of the PDSCH.
-
In mapping to resource elements, 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], in which case these values are used in the resource blocks indicated by the relevant DCI.
-
If the DCI associated with the PDSCH  uses the C-RNTI or semi-persistent C-RNTI, the PDSCH is not mapped to resource elements assumed by the UE 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 [4], in which case these values are used in the resource blocks indicated by the relevant DCI.
-
PDSCH is not mapped to resource elements that are part of a physical resource-block pair carrying an EPDCCH associated with the PDSCH.
-
In mapping to resource elements, if the DCI associated with the PDSCH uses the C-RNTI or semi-persistent C-RNTI and transmit diversity according to section 6.3.4.3 is used, resource elements in an OFDM symbol assumed by the UE to contain CSI-RS shall be used in the mapping  if and only if all of the following criteria are fulfilled:

-
there is an even number of resource elements for the OFDM symbol in each resource block assigned for transmission, and

-
the complex-valued symbols 
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 is an even number, can be mapped to resource elements 
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6.5
Physical multicast channel

The physical multicast channel shall be processed and mapped to resource elements as described in Section 6.3 with the following exceptions:

-
No transmit diversity scheme is specified.

-
Layer mapping and precoding shall be done assuming a single antenna port and the transmission shall use antenna port 4.

-
The PMCH can only be transmitted in the MBSFN region of an MBSFN subframe. 

-
The PMCH shall use extended cyclic prefix.
--------------------------------------- End of Text Proposal -------------------------------

