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1
DMRS-Based PDSCH and PBCH/PSS/SSS Collision 
In Section 6.4 of the current TS36.211, it is mentioned that “PDSCH with subframe duration on antenna port 7, 8, 9, 10, 11, 12, 13 or 14 is not mapped to any physical resource-block pair(s) carrying PBCH or synchronization signals.” Although this makes sense for the subframe-based PDSCH (PSS/SSS collides with DMRS over slot 0 of a subframe), the slot/subslot DMRS-based PDSCH can still be mapped to the sTTIs not colliding with PBCH/PSS/SSS. For the subslot sTTI, in case the DL assignment partially overlaps with PBCH/PSS/SSS in sTTI#n, and the UE receives the DMRS sharing indication in sTTI#n+1, the DMRS-based PDSCH is not mapped to the RBs that were occupied by PBCH/PSS/SSS in the previous sTTI. 

We therefore propose the following change in Section 6.4 of TS36.211:
	First modified subclause (6.4 of TS36.211)


6.4         Physical downlink shared channel
-     PDSCH is not mapped to any physical resource-block pair(s) carrying an EPDCCH associated with the PDSCH. 
-
PDSCH with subframe duration on antenna port 7, 8, 9, 10, 11, 12, 13 or 14 is not mapped to any physical resource-block pair(s) carrying PBCH or synchronization signals. 
-
Frame structure type 1, PDSCH on antenna port 5 is not mapped to any physical resource-block pair(s) carrying PBCH or synchronization signals.
Then, we propose the following changes in Section 6.4.2 of TS36.211:
	Second modified subclause (6.4.2 of TS36.211)


6.4.2         Slot/subslot-based physical downlink shared channel
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.
· For PDSCH with slot duration and UE-specific reference signals, the PDSCH is not mapped to any physical RB carrying PBCH.
· For PDSCH with subslot duration and UE-specific reference signals, the PDSCH is not mapped to any RBs that were occupied by PBCH or synchronization signals in the previous subslot if the DCI associated with the subslot PDSCH indicates the absence of the UE-specific reference signals (see DMRS position indicator field in 3GPP TS 36.212 [3]).End 
	End of modifications


On

2
CSI Process Capability 

In RAN1, it was decided that if the UE is configured with an sTTI,
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, i.e., the number of CSI processes that the UE should update, can be reported separately from the 1ms operation alone. However, the minimum value was not discussed. In TS 36.331, the minimum value for the higher layer parameter maxNumberUpdatedCSI-Proc-STTI-r15 is set as 5. We propose to revisit this assumption, and consider the minimum value of 2.

PhyLayerParameters-v15xy ::=


SEQUENCE {

maxLayersSlotOrSubslotPUSCH-r15


ENUMERATED {oneLayer,twoLayers,fourLayers}
OPTIONAL,


maxNumberUpdatedCSI-Proc-SPT-r15

INTEGER(5..32)




OPTIONAL,

maxNumberUpdatedCSI-Proc-STTI-r15

INTEGER(2..32)




OPTIONAL,

mimo-UE-ParametersSTTI-r15 



MIMO-UE-Parameters-r13


OPTIONAL,


mimo-UE-ParametersSTTI-v15xy


MIMO-UE-Parameters-v1430

OPTIONAL,


numberOfBlindDecodesUSS-r15



INTEGER(4..32)




OPTIONAL,


pdsch-SlotSubslotPDSCH-Decoding-r15

ENUMERATED {supported}


OPTIONAL,


srs-DCI7-Triggering-FS2-r15



ENUMERATED {supported}


OPTIONAL,


sTTI-SPT-BandParameters-r15



STTI-SPT-BandParameters-r15

OPTIONAL,


sTTI-SPT-SupportedBandCombinationList-r15 STTI-SPT-SupportedBandCombinationList-r15
OPTIONAL,

txDiv-SPUCCH-r15





ENUMERATED {supported}


OPTIONAL,


...
}

Proposal: Send an LS to RAN2 to update the minimum value of maxNumberUpdatedCSI-Proc-STTI-r15 as 2 in TS. 36.331.
To reflect this change in the RAN1 spec., we further propose the following modification in Section 7.2 of TS 36.213:

	Modified subclause (7.2 of TS36.213)


7.2         UE procedure for reporting Channel State Information (CSI)
For a UE in transmission mode 10, a CSI reported by the UE corresponds to a CSI process configured by higher layers. Each CSI process can be configured with or without PMI/RI reporting by higher layer signalling.

If a UE is configured with a serving cell with frame structure 3, the UE is not required to update measurements for more than 5 CSI processes in a subframe, in case the total number of serving cells is no more than 5. If a UE is configured with more than 5 serving cells, the UE is not required to update measurements for more than 
[image: image11.wmf]y

N

 CSI processes in a subframe, where the value of 
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 is given by 

-
maxNumberUpdatedCSI-Proc-r13 if the UE is configured with a serving cell with frame structure 3

-
maxNumberUpdatedCSI-Proc-SPT-r15if the UE is configured with higher layer parameter shortProcessingTime
-

If a UE is configured with the higher layer parameter ShortTTI-Length, the UE is not required to update measurements for more than 
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 CSI processes in a subframe, where the value of 
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 is given by maxNumberUpdatedCSI-Proc-STTI-r15.
For UE in transmission mode 9 and the UE configured with higher layer parameter eMIMO-Type, the term 'CSI process' in this Subclause refers to the CSI configured for the UE. 
	End of modifications


3
CSI Reporting for sTTI with a Single CW 

In both TS 36.212 and TS 36.213, the CSI reporting procedures are presented for CW0 and CW1. Since LTE sTTI only supports one CW, we propose the following changes:
	First modified subclause (5.2.2.6.1 of TS36.212)


5.2.2.6.1         Channel quality information formats for wideband CQI reports
The channel quality bits in Table 5.2.2.6.1-1, Table 5.2.2.6.1-1A, Table 5.2.2.6.1-1B, Table 5.2.2.6.1-1B-1, Table 5.2.2.6.1-1B-2, Table 5.2.2.6.1-1C, Table 5.2.2.6.1-1D, Table 5.2.2.6.1-1D-1, Table 5.2.2.6.1-1D-2, Table 5.2.2.6.1-1E, Table 5.2.2.6.1-1F, Table 5.2.2.6.1-1G, Table 5.2.2.6.1-1H, Table 5.2.2.6.1-1I, Table 5.2.2.6.1-1J, Table 5.2.2.6.1-1J-1, Table 5.2.2.6.1-1J-2 Table 5.2.2.6.1-1J-3, Table 5.2.2.6.1-1K-1, Table 5.2.2.6.1-1K-2, Table 5.2.2.6.1-1K-3, Table 5.2.2.6.1-1K-4, Table 5.2.2.6.1-2B, and Table 5.2.2.6.1-2D, form the bit sequence 
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 corresponding to the first bit of the first field in the table, 
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 corresponding to the second bit of the first field in the table, and 
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 corresponding to the last bit in the last field in the table. The field of PMI shall be in the increasing order of the subband index [3]. The first bit of each field corresponds to MSB and the last bit LSB. The RI bits sequence in Table 5.2.2.6.1-2, Table 5.2.2.6.1-2B, Table 5.2.2.6.1-2D, Table 5.2.2.6.1-2E and the CRI sequence in Table 5.2.2.6.1-2A, Table 5.2.2.6.1-2C are encoded according to section 5.2.2.6. 
For transmission mode 9/10 configured with Class B CSI reporting and K>1, the number of antenna port in Table 5.2.2.6.1-2B refers to the maximum number of antenna ports of K CSI-RS resources configured for the CSI-process for the UE. 
For transmission mode 9/10 configured with Class B CSI reporting and K>1 and with activatedResources>1, the number of antenna port in Table 5.2.2.6.1-2D refers to the maximum number of antenna ports of N CSI-RS resources activated for the CSI-process for the UE. N is the value of higher layer parameter activatedResources.

For a UE configured with the higher layer parameter ‘ShortTTI-Length’, the entries associated with codeword 1 in Table 5.2.2.6.1-1, Table 5.2.2.6.1-1A, Table 5.2.2.6.1-1B, Table 5.2.2.6.1-1B-1, Table 5.2.2.6.1-1B-2, Table 5.2.2.6.1-1C, Table 5.2.2.6.1-1D, Table 5.2.2.6.1-1D-1, Table 5.2.2.6.1-1D-2, Table 5.2.2.6.1-1E, Table 5.2.2.6.1-1G, Table 5.2.2.6.1-1H, Table 5.2.2.6.1-1I, Table 5.2.2.6.1-1J, Table 5.2.2.6.1-1J-1, Table 5.2.2.6.1-1J-2 Table 5.2.2.6.1-1J-3, Table 5.2.2.6.1-1K-1, Table 5.2.2.6.1-1K-2, Table 5.2.2.6.1-1K-3 and Table 5.2.2.6.1-1K-4 are not applicable.
	Second modified subclause (5.2.2.6.1 of TS36.212)


5.2.2.6.2         Channel quality information formats for higher layer configured subband CQI reports

The channel quality bits in Table 5.2.2.6.2-1, Table 5.2.2.6.2-2, Table 5.2.2.6.2-2A, Table 5.2.2.6.2-2B, Table 5.2.2.6.2-2C, Table 5.2.2.6.2-2D, Table 5.2.2.6.2-2E, Table 5.2.2.6.2-2B-1, Table 5.2.2.6.2-2B-2, Table 5.2.2.6.2-2B-3, Table 5.2.2.6.2-2B-4, Table 5.2.2.6.2-2B-5, Table 5.2.2.6.2-2B-6, Table 5.2.2.6.2-2B-7, Table 5.2.2.6.2-2B-8, Table 5.2.2.6.2-2B-9, Table 5.2.2.6.2-2B-10, Table 5.2.2.6.2-2E-1, Table 5.2.2.6.2-2E-2, Table 5.2.2.6.2-2E-3, Table 5.2.2.6.2-2E-4, Table 5.2.2.6.2-2E-5, Table 5.2.2.6.2-2E-6, Table 5.2.2.6.2-2E-7, Table 5.2.2.6.2-3B, and Table 5.2.2.6.2-3D form the bit sequence 
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 corresponding to the first bit of the first field in each of the tables, 
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 corresponding to the second bit of the first field in each of the tables, and 
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 corresponding to the last bit in the last field in each of the tables. The field of the PMI and subband differential CQI shall be in the increasing order of the subband index [3]. The first bit of each field corresponds to MSB and the last bit LSB. The RI bits sequence in Tables 5.2.2.6.2-3, 5.2.2.6.2-3B, 5.2.2.6.2-3D, 5.2.2.6.2-3E and the CRI sequence in Tables 5.2.2.6.2-3A and 5.2.2.6.2-3C are encoded according to section 5.2.2.6. 
For transmission mode 9/10 configured with Class B CSI reporting and K>1, the number of antenna port in Table 5.2.2.6.2-3B refers to the maximum number of antenna ports of K CSI-RS resources configured for the CSI-process for the UE. 
For transmission mode 9/10 configured with Class B CSI reporting and K>1 and with activatedResources>1, the number of antenna port in Table 5.2.2.6.2-3D refers to the maximum number of antenna ports of N CSI-RS resources activated for the CSI-process for the UE. N is the value of higher layer parameter activatedResources.
For a UE configured with the higher layer parameter ‘ShortTTI-Length’, the entries associated with codeword 1 in Table 5.2.2.6.2-1, Table 5.2.2.6.2-1A, Table 5.2.2.6.2-2, Table 5.2.2.6.2-2A, Table 5.2.2.6.2-2B, Table 5.2.26.2-2B1, Table 5.2.26.2-2B2, Table 5.2.26.2-2B3, Table 5.2.26.2-2B4, Table 5.2.26.2-2B5, Table 5.2.26.2-2B6, Table 5.2.26.2-2B7, Table 5.2.26.2-2B8, Table 5.2.26.2-2B9, Table 5.2.26.2-2B10, Table 5.2.2.6.2-2C, Table 5.2.2.6.2-2D, Table 5.2.2.6.2-2E, Table 5.2.2.6.2-2E-1, Table 5.2.2.6.2-2E-2, Table 5.2.2.6.2-2E-3, Table 5.2.2.6.2-2E-4, Table 5.2.2.6.2-2E-5, Table 5.2.2.6.2-2E-6, Table 5.2.2.6.2-2E-7 and Table 5.2.2.6.2-2E-8 are not applicable.
	Third modified subclause (5.2.2.6.3 of TS36.212)


5.2.2.6.3         Channel quality information formats for UE selected subband CQI reports

The channel quality bits in Table 5.2.2.6.3-1, Table 5.2.2.6.3-2, Table 5.2.2.6.3-2A, Table 5.2.2.6.3-2B, Table 5.2.2.6.3-2C, Table 5.2.2.6.3-2D, Table 5.2.2.6.3-2E, Table 5.2.2.6.3-2F, Table 5.2.2.6.3-2G, Table 5.2.2.6.3-2H, Table 5.2.2.6.3-2I, Table 5.2.2.6.3-3B, and Table 5.2.2.6.3-3D form the bit sequence 
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 corresponding to the first bit of the first field in each of the tables, 
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 corresponding to the second bit of the first field in each of the tables, and 
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 corresponding to the last bit in the last field in each of the tables. The field of PMI shall start with the wideband PMI followed by the PMI for the M selected subbands. The first bit of each field corresponds to MSB and the last bit LSB. The RI bits sequence in Table 5.2.2.6.3-3, Table 5.2.2.6.3-3B, Table 5.2.2.6.3-3D, Table 5.2.2.6.3-3E, and the CRI sequence in Table 5.2.2.6.3-3A and Table 5.2.2.6.3-3C are encoded according to section 5.2.2.6. 
For transmission mode 9/10 configured with Class B CSI reporting and K>1, the number of antenna port in Table 5.2.2.6.3-3B refers to the maximum number of antenna ports of K CSI-RS resources configured for the CSI-process for the UE. 
For transmission mode 9/10 configured with Class B CSI reporting and K>1 and with activatedResources>1, the number of antenna port in Table 5.2.2.6.3-3D refers to the maximum number of antenna ports of N CSI-RS resources activated for the CSI-process for the UE. N is the value of higher layer parameter activatedResources.
For a UE configured with the higher layer parameter ‘ShortTTI-Length’, the entries associated with codeword 1 in Table 5.2.2.6.3-1A, Table, 5.2.2.6.3-2, Table, 5.2.2.6.3-2A, Table, 5.2.2.6.3-2B, Table, 5.2.2.6.3-2C, Table, 5.2.2.6.3-2D, Table, 5.2.2.6.3-2E, Table, 5.2.2.6.3-2F, Table, 5.2.2.6.3-2G, Table, 5.2.2.6.3-2H and Table, 5.2.2.6.3-2I are not applicable.
	Fourth modified subclause (5.2.2.6.3 of TS36.212)


For a non-BL/CE UE, the set of subbands (S) a UE shall evaluate for CQI reporting spans the entire downlink system bandwidth. A subband is a set of k contiguous PRBs where k is a function of system bandwidth. Note the last subband in set S may have fewer than k contiguous PRBs depending on
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 . The number of subbands for system bandwidth given by
[image: image28.wmf]DL

RB

N

 is defined by
[image: image29.wmf]é

ù

k

N

N

/

DL

RB

=

. The subbands shall be indexed in the order of increasing frequency and non-increasing sizes starting at the lowest frequency. 

-
For transmission modes 1, 2, 3 and 5, as well as transmission modes 8, 9 and 10 without PMI/RI reporting, transmission mode 4 with RI=1, transmission modes 8, 9 and 10 with PMI/RI reporting and RI=1, and transmission modes 9 and 10 without PMI reporting and RI=1, a single 4-bit wideband CQI is reported.
-
If the UE is not configured with a higher layer parameter ‘ShortTTI-Length’,  for transmission modes 3 and 4, as well as transmission modes 8, 9 and 10 with PMI/RI reporting, and transmission modes 9 and 10 without PMI reporting, CQI is calculated assuming transmission of one codeword for RI=1 and two codewords for RI > 1; otherwise, the CQI is calculated assuming transmission of only one codeword.
-
If the UE is not configured with a higher layer parameter ‘ShortTTI-Length’, for RI > 1 with transmission mode 4, as well as transmission modes 8, 9 and 10 with PMI/RI reporting, and transmission modes 9 and 10 without PMI reporting, PUSCH based triggered reporting includes reporting a wideband CQI which comprises: 
-
A 4-bit wideband CQI for codeword 0 

-
A 4-bit wideband CQI for codeword 1.
Otherwise, PUSCH based triggered reporting includes reporting a wideband CQI which comprises a 4-bit wideband CQI for a single codeword.
-
For RI > 1 with transmission mode 4, as well as transmission modes 8, 9 and 10 with PMI/RI reporting, and transmission modes 9 and 10 without PMI reporting, PUCCH based reporting includes reporting a 4-bit wideband CQI for codeword 0 and a wideband spatial differential CQI. The wideband spatial differential CQI value comprises:

-
A 3-bit wideband spatial differential CQI value for codeword 1 offset level
-
Codeword 1 offset level = wideband CQI index for codeword 0 – wideband CQI index for codeword 1. 

-
The mapping from the 3-bit wideband spatial differential CQI value to the offset level is shown in Table 7.2-2.

	End of modifications


4
UE Behaviour Under DL DMRS Sharing 

When the UE receives an indication that the DMRS is not present in the current sTTI, the UE should be able to assume that DMRS was present in the PRGs of the last sTTI, where the current PDSCH is mapped to. To clarify this point, we propose to add the following statement in Section 7.1 of TS36.213:

	Modified subclause (7.1 of TS36.211)


 7.1         UE procedure for receiving the physical downlink shared channel
For a UE configured with higher layer parameter ShortTTI-Length, and for PDSCH data transmissions in subslot n signalled via PDCCH/SPDCCH of a serving cell with DCI format 7-1 A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the UE is not expected to receive UE-specific reference signals corresponding to a transport block mapped to more than two-layer spatial multiplexing, if the UE has received UE-specific reference signals corresponding to a transport block mapped to more than two-layer spatial multiplexing in subslot n-1. 
For a UE configured with higher layer parameter ‘dl-TTI-Length’, and for PDSCH data transmsissions in subslot n signalled with DCI format 7-1E/7-1F/7-1G, the UE may assume that UE-specific reference signals were present in those PRGs of subslot n-1, where PDSCH is mapped to if the DCI associated with the subslot PDSCH indicates the absence of the UE-specific reference signal in subslot n (See DMRS position indicator field in 3GPP TS 36.212 [4].)  
For a UE configured with higher layer parameter ShortTTI-Length, the UE is not expected to receive 

-
PDSCH data transmissions signalled via PDCCH/SPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI and DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G for a transport block corresponding to a HARQ process with NDI set to 0 if the previous PDSCH transmission of the transport block was signalled via PDCCH/EPDCCH with CRC scrambled by the C-RNTI/SPS C-RNTI with DCI format other than DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G when the number of codewords for the previous PDSCH transmissions is two or the transport block size is more than the maximum transport block size supported for slot/subslot-based PDSCH transmission.
For a UE configured with higher layer parameter shortProcessingTime, 

-
the UE is not expected to receive PDCCH in common search space for which HARQ-ACK response shall be provided in a subframe n, and PDCCH in UE specific search space for which HARQ-ACK response shall be provided in the same subframe n.

-
the UE is not expected to receive PDCCH in common search space in subframe n, and PDCCH in UE specific search space in the same subframe n.

	End of modifications


5
CRS v_Shifts to Determine DMRS Pattern

Since there are 6 CRS shifts defined (indexed 0-5), and any of the shifts may be used in each cell, the description stated in Section 6.10.3.2 of TS36.211 should be modified to only obtain 3 shifts out of the 6 possible ones.

We therefore propose the following modifications:

	Modified subclause (6.10.3.2 of TS36.211)


6.10.3.2         Mapping to resource elements
For slot-PDSCH transmission in normal subframes,
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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)
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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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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)
End of mod

	End of modifications


6
Transmission Schemes for Subslot/Slot PDSCH

For TM9 and TM10, the dmrs-tableAlt parameter is not applicable to the sTTI operation. Hence, the single-antenna port transmission via ports 7, 8, 11 or 13 is not supported for sTTI. Further, the semiOpenLoop parameter is related to the FD-MIMO operation. In our view, it would be helpful to manage the UE’s processing burden if a separate UE capability can be defined to report whether the UE can support the sTTI and FD-MIMO operations simultaneously.  Hence, we propose the following changes to Tables 7.1-5, 7.1-5C, 7.1-6 and 7.1-6C in Section 7.1 of TS36.213:

	Modified subclause (7.1 of TS36.213)


7.1   
UE procedure for receiving the physical downlink shared channel
Table 7.1-5: PDCCH and PDSCH configured by C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 1
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	
	DCI format 1 and 7-1A
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1 and 7-1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 3
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2A and 7-1B
	UE specific by C-RNTI
	Large delay CDD (see Subclause 7.1.3) or Transmit diversity (see Subclause 7.1.2)

	Mode 4
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2 and 7-1C
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4)or Transmit diversity (see Subclause 7.1.2)

	Mode 5
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1D
	UE specific by C-RNTI
	Multi-user MIMO (see Subclause 7.1.5)

	Mode 6
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1B and 7-1D
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4) using a single transmission layer

	Mode 7
	DCI format 1A
	Common and

UE specific by C-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 5 (see Subclause 7.1.1)

	Mode 8
	DCI format 1A
	Common and
UE specific by C-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2B and 7-1E
	UE specific by C-RNTI
	Dual layer transmission, port 7 and 8 (see Subclause 7.1.5A) or single-antenna port, port 7 or 8 (see Subclause 7.1.1)

	Mode 9
	DCI format 1A
	Common and UE specific by C-RNTI 
	· Non-MBSFN subframe: If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

· MBSFN subframe: Single-antenna port, port 7 (see Subclause 7.1.1)

	
	DCI format 2C and 7-1F
	UE specific by C-RNTI
	For subframe-based PDSCH, transmit diversity, port 7-8, (see Subclause 7.1.2) or dual layer transmission port 7-8 (see Subclause 7.1.5A), if UE is configured with higher layer parameter semiOpenLoop, up to 8 layer transmission for subframe-based PDSCH, and up to 4 layer transmission for slot/subslot-based transmissions, ports 7-14 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, single-antenna port, port 7 or 8 (see Subclause 7.1.1) otherwise.

For slot/subslot-based transmission, transmit diversity, 7-8, (see Subclause 7.1.2) or dual layer transmission port 7-8 (see Subclause 7.1.5A) if UE is configured with higher layer parameter semiOpenLoop_sTTI, up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7 or 8 (see Subclause 7.1.1).



	Mode 10
	DCI format 1A
	Common and UE specific by C-RNTI 
	· Non-MBSFN subframe: If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Subclause 7.1.1), otherwise Transmit diversity (see Subclause 7.1.2)

· MBSFN subframe: Single-antenna port, port 7 (see Subclause 7.1.1)

	
	DCI format 2D and 7-1G
	UE specific by C-RNTI
	For subframe-based PDSCH, transmit diversity, port 7-8, (see Subclause 7.1.2) or dual layer transmission port 7-8 (see Subclause 7.1.5A), if UE is configured with higher layer parameter semiOpenLoop, up to 8 layer transmission for subframe-based PDSCH, and up to 4 layer transmission for slot/subslot-based transmissions, ports 7-14 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, single-antenna port, port 7 or 8 (see Subclause 7.1.1) otherwise.

For slot/subslot-based transmission, transmit diversity, 7-8, (see Subclause 7.1.2) or dual layer transmission port 7-8 (see Subclause 7.1.5A) if UE is configured with higher layer parameter semiOpenLoop_sTTI, up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7 or 8 (see Subclause 7.1.1).




Table 7.1-5C: SPDCCH and PDSCH configured by C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to SPDCCH

	Mode 1
	DCI format 7-1A
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	DCI format 7-1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 3
	DCI format 7-1B
	UE specific by C-RNTI
	Large delay CDD (see Subclause 7.1.3)

	Mode 4
	DCI format 7-1C
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4)

	Mode 6
	DCI format 7-1D
	UE specific by C-RNTI
	Closed-loop spatial multiplexing (see Subclause 7.1.4) using a single transmission layer

	Mode 8
	DCI format 7-1E
	UE specific by C-RNTI
	Dual layer transmission, port 7 and 8 (see Subclause 7.1.5A) or single-antenna port, port 7 or 8 (see Subclause 7.1.1)

	Mode 9
	DCI format 7-1F
	UE specific by C-RNTI
	Dual layer transmission port 7-8 (see Subclause 7.1.5A), if UE is configured with higher layer parameter semiOpenLoop_sTTI, up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7 or 8 (see Subclause 7.1.1).

	Mode 10
	DCI format 7-1G
	UE specific by C-RNTI
	Dual layer transmission port 7-8 (see Subclause 7.1.5A), if UE is configured with higher layer parameter semiOpenLoop_sTTI, up to 4 layer transmission, ports 7-10 (see Subclause 7.1.5B) otherwise; or single-antenna port, port 7 or 8 (see Subclause 7.1.1) 


Table 7.1-6: PDCCH and PDSCH configured by SPS C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to PDCCH

	Mode 1
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	
	DCI format 1 and 7-1A
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 1 and 7-1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 3
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2A and 7-1B
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 4
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	
	DCI format 2 and 7-1C
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)



	Mode 5
	DCI format 1A
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 6
	DCI format 1A and 7-1D
	Common and

UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 7
	DCI format 1A
	Common and

UE specific by C-RNTI
	Single-antenna port, port 5 (see Subclause 7.1.1)

	
	DCI format 1
	UE specific by C-RNTI
	Single-antenna port, port 5 (see Subclause 7.1.1)

	Mode 8
	DCI format 1A
	Common and
UE specific by C-RNTI
	Single-antenna port, port 7(see Subclause 7.1.1)

	
	DCI format 2B and 7-1E
	UE specific by C-RNTI
	Single-antenna port, port 7 or 8 (see Subclause 7.1.1)

	Mode 9
	DCI format 1A
	Common and
UE specific by C-RNTI
	Single-antenna port, port 7 (see Subclause 7.1.1)

	
	DCI format 2C and 7-1F
	UE specific by C-RNTI
	For subframe-based PDSCH, transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop, or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, Single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise.

For slot/subslot-based PDSCH, transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoops_TTI, or single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise

	Mode 10
	DCI format 1A
	Common and
UE specific by C-RNTI 
	Single-antenna port, port 7 (see Subclause 7.1.1)

	
	DCI format 2D and 7-1G
	UE specific by C-RNTI
	For subframe-based PDSCH, transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop, or single-antenna port, port 7, 8, 11, or 13 (see Subclause 7.1.1) if UE is configured with higher layer parameter dmrs-tableAlt, Single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise.

For slot/subslot-based PDSCH, transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoopsTTI, or single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise


Table 7.1-6C: SPDCCH and PDSCH configured by SPS C-RNTI

	Transmission mode
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to SPDCCH

	Mode 1
	DCI format 7-1A
	UE specific by C-RNTI
	Single-antenna port, port 0 (see Subclause 7.1.1)

	Mode 2
	DCI format 7-1A
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 3
	DCI format 7-1B
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 4
	DCI format 7-1C
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 6
	DCI format 7-1D
	UE specific by C-RNTI
	Transmit diversity (see Subclause 7.1.2)

	Mode 8
	DCI format 7-1E
	UE specific by C-RNTI
	Single-antenna port, port 7 or 8 (see Subclause 7.1.1)

	Mode 9
	DCI format 7-1F
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop_sTTI, or single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise

	Mode 10
	DCI format 7-1G
	UE specific by C-RNTI
	Transmit diversity, port 7-8, (see Subclause 7.1.2) if UE is configured with higher layer parameter semiOpenLoop_sTTI, or single-antenna port, port 7 or 8, (see Subclause 7.1.1) otherwise


	End of modifications


7
Resource Allocation Type 2
In Section 7.1.6.3 of TS36.213, it is mentioned that for RAT2 and system bandwidth of 5MHz, a single bit indicates whether the resource block index is 
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or 
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. But, it is not specified which bit should be used.

Further, for the 5MHz of bandwidth, it is stated that if the resource allocation indicates that the PDSCH is mapped to RB index 23, the UE shall assume that the PDSCH is also mapped to RB index 24. However, the case of CRS-based and DMRS-based PDSCH should be treated separately since DMRS-based PDSCH is not mapped to a PRG with a single RB. In addition, the same approach could be used under the system bandwidths of 50MHz (RBG size = starting position granularity = 6RBs) and 75MHz (RBG size = starting position granularity = 4RBs) not to waste any RBs under the RAT2. We therefore propose the following changes in Section 7.1.6.3 of TS36.213: 

	Modified subclause (7.1.6.3 of TS36.213)


7.1.6.3   
Channel interleaver

For PDCCH DCI format 1C or for PDCCH/SPDCCH DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and 
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, the starting resource block index is the same as the virtual starting resource block index (
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). For PDCCH/SPDCCH DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G and 
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, the LSB of RIVindicates whether the starting resource block index is 
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 or 
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(value 0 indicates 
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 and value 1 indicates 
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In case the resource allocation is signalled by PDCCH/SPDCCH format 7-1A/7-1B/7-1C/7-1D, and 
[image: image73.wmf]26

20

DL

RB

£

£

N

, if the resource allocation indicates the corresponding PDSCH is mapped to RB index 23, the UE shall assume the PDSCH is also mapped to RB index 24. 

In case the resource allocation is signalled by PDCCH/SPDCCH format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, and 
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, if the resource allocation indicates the corresponding PDSCH is mapped to RB index 47, the UE shall assume the PDSCH is also mapped to RB index 48 and 49. 

In case the resource allocation is signalled by PDCCH/SPDCCH format 7-1A/7-1B/7-1C/7-1D, and 
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, if the resource allocation indicates the corresponding PDSCH is mapped to RB index 71, the UE shall assume the PDSCH is also mapped to RB index 72, 73 and 74. In case the resource allocation is signalled by PDCCH/SPDCCH format 7-1E/7-1F/7-1G, and 
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, if the resource allocation indicates the corresponding PDSCH is mapped to RB index 71, the UE shall assume the PDSCH is also mapped to RB index 72 and 73.
	End of modifications


8
DL TBS Determination
In section 7.1.7 of TS36.213, it is stated that the scaled TBS should be mapped to the closest TBS values in
-    Table 7.1.7.2.1-1 when the transport block is mapped to one spatial layer,

-
Table 7.1.7.2.2-1 when the transport block is mapped to two spatial layers,

-
Table 7.1.7.2.4-1when the transport block is mapped to three spatial layers,

-
Table 7.1.7.2.5-1when the transport block is mapped to four spatial layers.

However, the smallest value in Tables 7.1.7.2.2-1, 7.1.7.2.4-1 and 7.1.7.2.5-1 is 3112. This will lead to the cases where the coding rate is above 1. 

In general, it is beneficial to use Table 7.1.7.2.1-1 whenever possible since this table has a finer granularity as compared to the translation tables. Hence, we propose the following modification:

	Modified subclause (7.1.7 of TS36.213)


7.1.7   
Modulation order and transport block size determination
for DCI format 7-1A/7-1B/7-1C/7-1D/7-1E/7-1F/7-1G, the derived transport block size (after TBS translation as described in sections 7.1.7.2.2, 7.1.7.2.4, 7.1.7.2.5 when the transport block is mapped to more than one spatial layer) is scaled by α (
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for slot-based PDSCH, and
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 for subslot-based PDSCH), then rounded to the closest valid transport block size in

-
Table 7.1.7.2.1-1 when the transport block is mapped to one spatial layer,




-    Table 7.1.7.2.1-1 when the transport block is mapped to two spatial layers, and either 
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 or the scaled TBS is smaller than 3112; otherwise, Table 7.1.7.2.2-1 when the transport block is mapped to two spatial layers. 

-    Table 7.1.7.2.1-1 when the transport block is mapped to three spatial layers, and either 
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 or the scaled TBS is smaller than 3112; otherwise, Table 7.1.7.2.4-1 when the transport block is mapped to three spatial layers. 

-    Table 7.1.7.2.1-1 when the transport block is mapped to four spatial layers, and either 
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or the scaled TBS is smaller than 3112; otherwise, Table 7.1.7.2.5-1 when the transport block is mapped to four spatial layers. 

If two valid TBS values are the closest, the larger TBS value is selected.
	End of modifications


9
Modulation Order Determination
In section 7.1.7.1 of TS 36.213, it is not specified how the UE should select the modulation and TBS index table for slot/subs-lot PDSCH. We therefore propose the following addition:

	Modified subclause (7.1.7.1 of TS36.213)


7.1.7.1   
Modulation order and redundancy version determination
The UE shall use 
[image: image82.wmf]m

Q

= 2 if the DCI CRC is scrambled by P-RNTI, RA-RNTI, SI-RNTI, or SC-RNTI, or if PDSCH is assigned by MPDCCH DCI Format 6-1B, or if PDSCH carriers SystemInformationBlockType1-BR, or if PDSCH carries BL/CE SI messages, or if the UE is configured with CEModeA and higher layer parameter ce-pdsch-puschEnhancement-config with value 'On' and repetition number field in the corresponding DCI indicates a value greater than 1, otherwise, 

-
if the higher layer parameter altCQI-Table-r12 is configured, and if the PDSCH is assigned by a PDCCH/EPDCCH with DCI format 1/1B/1D/2/2A/2B/2C/2D with CRC scrambled by C-RNTI, 

-
if the assigned PDSCH is transmitted only in the second slot of a subframe, the UE shall use
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and Table 7.1.7.1-1A to determine the modulation order (
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m
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). The modulation order (
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) used in the physical downlink shared channel is set to 
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;

-
otherwise, the UE shall use
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and Table 7.1.7.1-1A to determine the modulation order (
[image: image88.wmf]m

Q

) used in the physical downlink shared channel.

-
else

-
if the assigned PDSCH is transmitted only in the second slot of a subframe, the UE shall use
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and Table 7.1.7.1-1 to determine the modulation order (
[image: image90.wmf]'

m
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). The modulation order (
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) used in the physical downlink shared channel is set to 
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;

-
otherwise, the UE shall use
[image: image93.wmf]MCS

I

and Table 7.1.7.1-1 to determine the modulation order (
[image: image94.wmf]m

Q

) used in the physical downlink shared channel.
    -   if the higher layer parameter altCQI-Table-r12 is configured, and if the PDSCH is assigned by a    PDCCH/SPDCCH with DCI format 7-1B/7-1C/7-1E/7-1F/7-1G with CRC scrambled by C-RNTI, 
-   the UE shall use
[image: image95.wmf]MCS

I

and Table 7.1.7.1-1A to determine the modulation order (
[image: image96.wmf]m

Q

) used in the physical downlink shared channel.
-
otherwise, the UE shall use
[image: image97.wmf]MCS
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and Table 7.1.7.1-1 to determine the modulation order (
[image: image98.wmf]m

Q

) used in the physical downlink shared channel.[image: image99.png]
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