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6.3
Sidelink model

6.3.1
Sidelink Broadcast Channel

The physical-layer model for Sidelink Broadcast Channel transmission is characterized by a fixed pre-defined transport format. The TTI (repetition rate) of the SL-BCH not corresponding to V2X sidelink communication is 40ms whereas the TTI (repetition rate) of the SL-BCH corresponding to V2X sidelink communication is 160 ms, if a UE is configured to transmit on SL-BCH. The SL-BCH physical-layer model is described based on the corresponding SL-BCH physical-layer-processing chain, see Figure 6.3.1-1.

-
Higher-layer data passed to/from the physical layer

-
A single (fixed-size) transport block per TTI.

-
CRC and transport-block-error indication
-
Transport-block-error indication delivered to higher layers.

-
FEC and rate matching
-
Channel coding rate is implicitly given by the combination of transport block size, modulation scheme and resource assignment;

-
No SL-BCH Hybrid ARQ, i.e. no higher-layer control of redundancy version.

-
Data modulation

-
Fixed modulation scheme (QPSK), i.e. no higher-layer control.

-
Mapping to physical resource

-
Fixed pre-determined transport format i.e. no higher-layer control.

-
RRC controlled semi-static resource assignment.

-
Multi-antenna processing

-
Single antenna port is used.

-
Support for Hybrid-ARQ-related signalling

-
No Hybrid ARQ.
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Figure 6.3.1-1: Physical-layer model for SL-BCH transmission
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8.2
Downlink

The tables describe the possible combinations of physical channels that can be received in parallel in the downlink in the same subframe by one UE. In one subframe, the UE shall be able to receive all TBs according to the indication on PDCCH. Tables 8.2-1, 8.2-1a, 8.2-2 and 8.2-2a are applicable to LTE; Tables 8.2-1b and 8.2-2b are applicable to NB-IoT.

Table 8.2-1: Downlink "Reception Types" except for NB-IoT UEs, BL UEs and UEs in enhanced coverage
	"Reception Type"
	Physical Channel(s)
	Monitored
RNTI
	Associated
Transport Channel

	A
	PBCH
	N/A
	BCH

	B
	PDCCH+PDSCH
	SI-RNTI
	DL-SCH

	C
	PDCCH+PDSCH
	P-RNTI
	PCH

	D
	PDCCH+PDSCH
	RA-RNTI (Note 3)
	DL-SCH

	
	
	Temporary C-RNTI (Note 3) (Note 4)
	DL-SCH

	
	(PDCCH/EPDCCH) +PDSCH
	C-RNTI and Semi-Persistent Scheduling C-RNTI
	DL-SCH 

	D1
	(PDCCH/EPDCCH) +PDSCH

(Note 9)
	C-RNTI
	DL-SCH 

	D2
	PDCCH+PDSCH
	SC-RNTI
	DL-SCH

	
	
	G-RNTI
	DL-SCH

	E
	PDCCH/EPDCCH
(Note 1)
	C-RNTI
	N/A

	F
	PDCCH
	Temporary C-RNTI (Note 5)
	UL-SCH

	
	PDCCH/EPDCCH
	C-RNTI and Semi-Persistent Scheduling C-RNTI
	UL-SCH

	F1
	PDCCH/EPDCCH

(Note 9)
	C-RNTI
	UL-SCH

	G
	PDCCH
	TPC-PUCCH-RNTI
	N/A

	H
	PDCCH
	TPC-PUSCH-RNTI
	N/A

	I
	PDCCH/EPDCCH
	Semi-Persistent Scheduling C-RNTI (Note 6)
	N/A

	J
	PDCCH/EPDCCH
	Semi-Persistent Scheduling C-RNTI (Note 7)
	N/A

	K
	PDCCH
	M-RNTI (Note 8)
	N/A

	K1
	PDCCH
	SC-N-RNTI
	N/A

	L
	PMCH
	N/A (Note 8)
	MCH

	M
	PDCCH
	eIMTA-RNTI
	N/A

	N
	PDCCH/EPDCCH
	SL-RNTI
	N/A

	N1
	PDCCH/EPDCCH
	SL-V-RNTI
	N/A

	O
	PDCCH
	CC-RNTI
	N/A

	Note 1:
PDCCH or EPDCCH is used to convey PDCCH order for Random Access.

Note 2:
Void.

Note 3:
RA-RNTI and Temporary C-RNTI are mutually exclusive and only applicable during Random Access procedure.

Note 4:
Temporary C-RNTI is only applicable when no valid C-RNTI is available.
Note 5:
Temporary C-RNTI is only applicable during contention-based Random Access procedure.

Note 6:
Semi-Persistent Scheduling C-RNTI is used for DL Semi-Persistent Scheduling release.

Note 7:
Semi-Persistent Scheduling C-RNTI is used for UL Semi-Persistent Scheduling release.

Note 8:
In MBSFN subframes only
Note 9:
DL-SCH reception corresponding to D1, and UL-SCH transmission corresponding to F1, are only applicable to SCells.


	NEXT CHANGE


8.3
Sidelink
The table 8.3-1 describes the possible combinations of physical channels that can be sent in parallel from UE perspective in the sidelink within the same subframe. Table 8.3-2 describes the possible combinations of physical channels that can be received in parallel from UE perspective in the sidelink within the same subframe.
Table 8.3-1: Sidelink transmission
	
	Physical Channel Combination
	Transport Channel Combination
	Mandatory dependent on UE radio access capabilities
	Comment

	1
	PSDCH
	SL-DCH
	Mandatory for UE supporting sidelink discovery
	The UE supporting sidelink discovery transmits sidelink discovery messages on the camped cell (idle) or PCell (connected).

	2
	PSBCH
	SL-BCH
	Mandatory for UE supporting sidelink communication or V2X sidelink communication
	The UE supporting sidelink communication or V2X sidelink communication transmits MasterInformationBlock-SL messages in PSBCH on one preconfigured frequency.

	3
	PSSCH
	SL-SCH
	Mandatory for UE supporting sidelink communication or V2X sidelink communication
	The UE supporting sidelink communication or V2X sidelink communication transmits sidelink data in PSSCH on one preconfigured frequency.

	4
	PSCCH
	N/A
	Mandatory for UE supporting sidelink communication or V2X sidelink communication
	The UE supporting sidelink communication or V2X sidelink communication transmits sidelink control information in PSCCH on one preconfigured frequency.

	NOTE:
Depending on the UE capability, the UE may be able to perform simultaneous Uplink and Sidelink transmissions. If the UE is unable to perform simultaneous Uplink and Sidelink transmissions, transmissions are prioritized according to [12].
NOTE:
Depending on the UE capability, the UE may be able to perform simultaneous sidelink communication transmissions (PSBCH or PSSCH or PSCCH) and sidelink discovery transmission (PSDCH). If the UE is unable to perform simultaneous transmission of sidelink communication and discovery, transmissions are prioritized according to [12].


Table 8.3-2: Sidelink reception
	
	Physical Channel Combination
	Transport Channel Combination
	Mandatory dependent on UE radio access capabilities
	Comment

	1
	PSDCH
	SL-DCH
	Mandatory for UE supporting sidelink discovery
	

	2
	PSBCH
	SL-BCH
	Mandatory for UE supporting sidelink communication or V2X sidelink communication
	

	3
	PSSCH
	SL-SCH
	Mandatory for UE supporting sidelink communication or V2X sidelink communication
	

	4
	PSCCH
	N/A
	Mandatory for UE supporting sidelink communication or V2X sidelink communication
	

	NOTE:
For sidelink communication, the UE shall be able to perform simultaneous Downlink and sidelink communication reception. For sidelink discovery, depending on the UE capability, the UE may be able to perform simultaneous Downlink and sidelink discovery receptions. If the UE is unable to perform simultaneous Downlink and sidelink discovery receptions, receptions are prioritized according to [12]. For V2X sidelink communication, the UE shall be able to perform simultaneous Downlink and V2X sidelink communication reception.
 NOTE:
If the configured resources for reception of sidelink communication and sidelink discovery are overlapped, receptions are prioritized according to [12].
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9
Measurements provided by the physical layer

9.1
Void

9.2
UE Measurements

The detailed UE measurements definition is provided in [11]:

UE measurement: Reference signal received power (RSRP): Reference signal received power (RSRP) is determined for a considered cell as the linear average over the power contributions (in [W]) of the resource elements that carry cell-specific reference signals within the considered measurement frequency bandwidth. For RSRP determination the cell-specific reference signals R0 and if available R1 according to [8] can be used.

If receiver diversity is in use by the UE, the reported value shall be in accordance with [11].

UE measurement: Sidelink Discovery Reference Signal Received Power (SD-RSRP): Sidelink Discovery Reference Signal Received Power (SD-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry demodulation reference signals associated with PSDCH for which CRC has been validated.

If receiver diversity is in use by the UE, the reported value shall be in accordance with [11].
UE measurement: Sidelink Reference Signal Received Power (S-RSRP): Sidelink Reference Signal Received Power (S-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry demodulation reference signals associated with PSBCH, within the central 6 PRBs of the applicable subframes.

If receiver diversity is in use by the UE, the reported value shall be in accordance with [11]. 
UE measurement: PSSCH Reference Signal Received Power (PSSCH-RSRP): PSSCH Reference Signal Received Power (PSSCH-RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry demodulation reference signals associated with PSSCH, within the PRBs indicated by the associated PSCCH.

If receiver diversity is in use by the UE, the reported value shall be in accordance with [11].
UE measurement: Sidelink Received Signal Strength Indicator (S-RSSI): Sidelink Received Signal Strength Indicator (S-RSSI) is defined as the linear average of the total received power (in [W]) per SC-FDMA symbol observed by the UE only in the configured sub-channel in SC-FDMA symbols 1, 2, …, 6 of the first slot and SC-FDMA symbols 0, 1,…, 5 of the second slot of a subframe.
If receiver diversity is in use by the UE, the reported value shall be in accordance with [11].
UE measurement: Reference Signal Received Quality (RSRQ): Reference Signal Received Quality (RSRQ) is defined as the ratio N×RSRP / (E-UTRA carrier RSSI), where N is the number of RB’s of the E-UTRA carrier RSSI measurement bandwidth. The measurements in the numerator and denominator shall be made over the same set of resource blocks.

E-UTRA Carrier Received Signal Strength Indicator (RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 0, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.

If receiver diversity is in use by the UE, the reported value shall be in accordance with [11].
UE measurement: Received Signal Strength Indicator (RSSI): Received Signal Strength Indicator (RSSI) is defined as the linear average of the total received power (in [W]) observed only in the configured OFDM symbol and in the measurement bandwidth over N number of resource blocks, by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc.
If receiver diversity is in use by the UE, the reported value shall be in accordance with [11].

UE measurement: Reference signal-signal to noise and interference ratio (RS-SINR), is defined as the linear average over the power contribution (in [W]) of the resource elements carrying cell-specific reference signals divided by the linear average of the noise and interference power contribution (in [W]) over the resource elements carrying cell-specific reference signals within the same frequency bandwidth. 

For RS-SINR determination, the cell-specific reference signals R0 according TS 36.211 [15] shall be used. 

If receiver diversity is in use by the UE, the reported value shall be in accordance with [11].

UE measurement: MBSFN Reference signal received power (MBSFN RSRP): MBSFN Reference signal received power (MBSFN RSRP) is defined as the linear average over the power contributions (in [W]) of the resource elements that carry MBSFN reference signals within the considered measurement frequency bandwidth. 

If receiver diversity is in use by the UE, the reported value shall be in accordance with [11].
UE measurement: MBSFN Reference Signal Received Quality (RSRQ): MBSFN Reference Signal Received Quality (RSRQ) is defined as the ratio N× MBSFN RSRP/(MBSFN carrier RSSI), where N is the number of RBs of the MBSFN carrier RSSI measurement bandwidth, and where MBSFN Carrier Received Signal Strength Indicator (MBSFN carrier RSSI), comprises the linear average of the total received power (in [W]) observed only in OFDM symbols containing reference symbols for antenna port 4, in the measurement bandwidth, over N number of resource blocks by the UE from all sources, including co-channel serving and non-serving cells, adjacent channel interference, thermal noise etc. 
The measurements in the numerator and denominator shall be made over the same set of resource blocks.

If receiver diversity is in use by the UE, the reported value shall be in accordance with [11].
UE measurement: Multicast channel block error rate (MCH BLER): Multicast channel block error rate (MCH BLER) is defined as the ratio between the number of received MCH transport blocks resulting in a CRC error and the total number of received MCH transport blocks of an MCH. The MCH BLER estimation shall only consider MCH transport blocks using the same MCS.
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