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3
Definitions, symbols and abbreviations

3.1
Definitions

For the purposes of the present document, the terms and definitions given in [1] and the following apply. A term defined in the present document takes precedence over the definition of the same term, if any, in [1].

BL/CE: A Bandwidth-reduced Low-complexity or Coverage Enhanced (BL/CE) UE is capable of coverage enhancement mode A support and intends to access a cell in a coverage enhancement mode or is configured in a coverage enhancement mode.
3.2
Symbols

For the purposes of the present document, the following symbols apply:
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Downlink bandwidth configuration, expressed in number of resource blocks [2]
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Uplink bandwidth configuration, expressed in number of resource blocks [2]
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Sidelink bandwidth configuration, expressed in number of resource blocks [2]


[image: image4.wmf]RB

sc

N


Resource block size in the frequency domain, expressed as a number of subcarriers
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Number of SC-FDMA symbols carrying PUSCH in a subframe
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Number of SC-FDMA symbols carrying PUSCH in the initial PUSCH transmission subframe
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Number of SC-FDMA symbols in an uplink slot 
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Number of SC-FDMA symbols in a sidelink slot
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Number of SC-FDMA symbols used for SRS transmission in a subframe (0 or 1). 

3.3
Abbreviations

For the purposes of the present document, the following abbreviations apply:

BCH
Broadcast channel

CFI
Control Format Indicator

CP
Cyclic Prefix

CSI
Channel State Information
DCI
Downlink Control Information

DL-SCH
Downlink Shared channel

EPDCCH
Enhanced Physical Downlink Control channel 

FDD
Frequency Division Duplexing

HI
HARQ indicator 
LAA
Licensed-Assisted Access
MCH
Multicast channel

MPDCCH
MTC Physical Downlink Control Channel 

PBCH
Physical Broadcast channel

PCFICH
Physical Control Format Indicator channel

PCH
Paging channel

PDCCH 
Physical Downlink Control channel

PDSCH
Physical Downlink Shared channel

PHICH
Physical HARQ indicator channel

PMCH
Physical Multicast channel

PMI
Precoding Matrix Indicator

PRACH
Physical Random Access channel

PSBCH
Physical Sidelink Broadcast Channel

PSCCH
Physical Sidelink Control Channel

PSDCH
Physical Sidelink Discovery Channel

PSSCH
Physical Sidelink Shared Channel PUCCH
Physical Uplink Control channel

PUSCH
Physical Uplink Shared channel

RACH
Random Access channel

RI
Rank Indication 
SCI
Sidelink Control Information

SL-BCH
Sidelink Broadcast Channel
SL-DCH
Sidelink Discovery Channel

SL-SCH
Sidelink Shared Channel

SR
Scheduling Request
SRS
Sounding Reference Signal

TDD
Time Division Duplexing

TPMI
Transmitted Precoding Matrix Indicator

UCI

Uplink Control Information

UL-SCH
Uplink Shared channel

4
Mapping to physical channels

4.1
Uplink

Table 4.1-1 specifies the mapping of the uplink transport channels to their corresponding physical channels. Table 4.1-2 specifies the mapping of the uplink control channel information to its corresponding physical channel.

Table 4.1-1

	TrCH
	Physical Channel

	UL-SCH
	PUSCH

	RACH
	PRACH


Table 4.1-2

	Control information
	Physical Channel

	UCI
	PUCCH, PUSCH


4.2
Downlink

Table 4.2-1 specifies the mapping of the downlink transport channels to their corresponding physical channels. Table 4.2-2 specifies the mapping of the downlink control channel information to its corresponding physical channel.

Table 4.2-1

	TrCH
	Physical Channel

	DL-SCH
	PDSCH

	BCH
	PBCH

	PCH
	PDSCH

	MCH
	PMCH


Table 4.2-2

	Control information
	Physical Channel

	CFI
	PCFICH

	HI
	PHICH

	DCI
	PDCCH, EPDCCH, MPDCCH


4.3
Sidelink

Table 4.3-1 specifies the mapping of the sidelink transport channels to their corresponding physical channels. Table 4.3-2 specifies the mapping of the sidelink control information to its corresponding physical channel.

Table 4.3-1

	TrCH
	Physical Channel

	SL-SCH
	PSSCH

	SL-BCH
	PSBCH

	SL-DCH
	PSDCH


Table 4.3-2

	Control information
	Physical Channel

	SCI
	PSCCH


----------------------------------------------------------------------- Omitted --------------------------------------------------------------

5.3.3
Downlink control information

A DCI transports downlink, uplink or sidelink scheduling information, requests for aperiodic CQI reports, LAA common information, notifications of MCCH change [6] or uplink power control commands for one cell and one RNTI.  The RNTI is implicitly encoded in the CRC.

Figure 5.3.3-1 shows the processing structure for one DCI. The following coding steps can be identified:

· Information element multiplexing

· CRC attachment

· Channel coding

· Rate matching

The coding steps for DCI are shown in the figure below. 
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Figure 5.3.3-1: Processing for one DCI.

----------------------------------------------------------------------- Omitted --------------------------------------------------------------

5.3.3.1.9
Format 5

DCI format 5 is used for the scheduling of PSCCH, and also contains several SCI format 0 fields used for the scheduling of PSSCH.

The following information is transmitted by means of the DCI format 5:

- Resource for PSCCH – 6 bits as defined in section 14.2.1 of [3] 

-TPC command for PSCCH and PSSCH – 1 bit as defined in sections 14.2.1 and 14.1.1 of [3]

- SCI format 0 fields according to 5.4.3.1.1:

- Frequency hopping flag

- Resource block assignment and hopping resource allocation

- Time resource pattern

If the number of information bits in format 5 mapped onto a given search space is less than the payload size of format 0 for scheduling the same serving cell, zeros shall be appended to format 5 until the payload size equals that of format 0 including any padding bits appended to format 0.

5.3.3.1.9A
Format 5A

DCI format 5A is used for the scheduling of PSCCH, and also contains several SCI format 1 fields used for the scheduling of PSSCH.
The following information is transmitted by means of the DCI format 5A:
[fields TBD]
----------------------------------------------------------------------- Omitted --------------------------------------------------------------

5.4
Sidelink transport channels and control information

5.4.1
Sidelink broadcast channel

Figure 5.4.1-1 shows the processing structure for the SL-BCH transport channel. Data arrives to the coding unit in the form of a maximum of one transport block. The following coding steps can be identified:

-
Add CRC to the transport block

-
Channel coding

-
Rate matching

The coding steps for SL-BCH transport channel are shown in the figure below. In addition, after rate matching PUSCH interleaving is applied according to sections 5.2.2.7 and 5.2.2.8 without any control information in order to apply a time-first rather than frequency-first mapping, where 
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 and the sequence of bits f is equal to e. For SL-BCH configured by higher layers for V2V
, 
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 is used.
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Figure 5.4.1-1: Transport channel processing for SL-BCH.

5.4.1.1
Transport block CRC attachment

Error detection is provided on transport blocks through a Cyclic Redundancy Check (CRC). 

The entire transport block is used to calculate the CRC parity bits. Denote the bits in a transport block delivered to layer 1 by
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. A is the size of the transport block and L is the number of parity bits. The lowest order information bit a0 is mapped to the most significant bit of the transport block as defined in section 6.1.1 of [5].

The parity bits are computed and attached according to section 5.1.1 setting L to 16 bits, resulting in the sequence of bits
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 where 
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 for k = 0, 1, 2, …, K-1 and K=A+L.

5.4.1.2
Channel coding

Information bits are delivered to the channel coding block. They are denoted by 
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 , where K is the number of bits, and they are tail biting convolutionally encoded according to section 5.1.3.1. 

After encoding the bits are denoted by 
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, and where D is the number of bits on the i-th coded stream, i.e., 
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5.4.1.3
Rate matching

A tail biting convolutionally coded block is delivered to the rate matching block. This block of coded bits is denoted by
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, and where i is the coded stream index and D is the number of bits in each coded stream. This coded block is rate matched according to section 5.1.4.2.

After rate matching, the bits are denoted by
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, where E is the number of rate matched bits as defined in section 9.6.1 of [2].

5.4.2
Sidelink shared channel

The processing of the sidelink shared channel follows the downlink shared channel according to section 5.3.2, with the following differences:

-
Data arrives to the coding unit in the form of a maximum of one transport block every transmission time interval (TTI)

-
In the step of code block concatenation, the sequence of coded bits corresponding to one transport block after code block concatenation is referred to as one codeword in section 9.3.1 of [2].

-
PUSCH interleaving is applied according to sections 5.2.2.7 and 5.2.2.8 without any control information in order to apply a time-first rather than frequency-first mapping, where 
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. For SL-SCH configured by higher layers for V2V, 
[image: image26.wmf](

)

2

2

SL

symb

-

×

=

N

C

mux


 is used.
5.4.3
Sidelink control information

An SCI transports sidelink scheduling information for one destination ID.

The processing for one SCI follows the downlink control information according to section 5.3.3, with the following differences:

-
In the step of CRC attachment, no scrambling is performed.

-
PUSCH interleaving is applied according to sections 5.2.2.7 and 5.2.2.8 without any control information in order to apply a time-first rather than frequency-first mapping, where 
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 and the sequence of bits f is equal to e. For SCI format 1, 
[image: image28.wmf](

)

2

2

SL

symb

-

×

=

N

C

mux


.
5.4.3.1
SCI formats

The fields defined in the SCI formats below are mapped to the information bits a0 to aA-1 as follows.

Each field is mapped in the order in which it appears in the description, with the first field mapped to the lowest order information bit a0 and each successive field mapped to higher order information bits. The most significant bit of each field is mapped to the lowest order information bit for that field, e.g. the most significant bit of the first field is mapped to a0.

5.4.3.1.1
SCI format 0

SCI format 0 is used for the scheduling of PSSCH. 

The following information is transmitted by means of the SCI format 0:

- Frequency hopping flag – 1 bit as defined in section 14.1.1 of [3]. 

- Resource block assignment and hopping resource allocation – 
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- For PSSCH hopping: 

- NSL_hop MSB bits are used to obtain the value of 
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 as indicated in section 8.4 of [3] 
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 bits provide the resource allocation in the subframe

- For non-hopping PSSCH:

- 
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 bits provide the resource allocation in the subframe as defined in section 8.1.1 of [3]

- Time resource pattern – 7 bits as defined in section 14.1.1 of [3]. 

- Modulation and coding scheme – 5 bits as defined in section 14.1.1 of [3]

- Timing advance indication – 11 bits as defined in section 14.2.1 of [3]

- Group destination ID – 8 bits as defined by higher layers

5.4.3.1.1
SCI format 1
SCI format 1 is used for the scheduling of PSSCH. 

The following information is transmitted by means of the SCI format 1:
[fields TBD]
5.4.4
Sidelink discovery channel

The processing of the sidelink discovery channel follows the downlink shared channel according to section 5.3.2, with the following differences:

-
Data arrives to the coding unit in the form of a maximum of one transport block every transmission time interval (TTI)

-
In the step of code block concatenation, the sequence of coded bits corresponding to one transport block after code block concatenation is referred to as one codeword in section 9.5.1 of [2].

-
PUSCH interleaving is applied according to sections 5.2.2.7 and 5.2.2.8 without any control information in order to apply a time-first rather than frequency-first mapping, where 
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�Editor’s note: V2V will use the sidelink. No new TrCH have been defined.


�Editor’s note: It is expected that format 5 may not be able to be reused, and a 5A is needed with fields TBD.


�Editor’s note: This description appears several times and can be refined later. The configuration by higher layers can include higher layer procedures in 331 and default operation/settings for out-of-coverage.


�Editor’s note: From RAN1#84,


DMRS density for PSBCH is FFS between 2 and 3 symbols per 1 ms.


�Editor’s note: Working assumption is “4V structure” with 2 DMRS per slot.


�Editor’s note: Working assumption is “4V structure” with 2 DMRS per slot.
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