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< Unchanged parts are omitted >
5.1.1.1
UE behaviour

< Unchanged parts are omitted >
-
For serving cell 
[image: image1.wmf]c

 and a non-BL/CE UE, the UE attempts to decode a PDCCH/EPDCCH of DCI format 0/0A/0B/4/4A/4B with the UE's C-RNTI or DCI format 0 for SPS C-RNTI or DCI format 0 for UL-SPS-V-RNTI and a PDCCH of DCI format 3/3A with this UE's TPC-PUSCH-RNTI in every subframe except when in DRX or where serving cell 
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 is deactivated. 
< Unchanged parts are omitted >
8.0
UE procedure for transmitting the physical uplink shared channel
< Unchanged parts are omitted >
If a UE is configured by higher layers to decode PDCCHs with the CRC scrambled by the SPS C-RNTI or UL-SPS-V-RNTI, the UE shall decode the PDCCH according to the combination defined in Table 8-5 and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these PDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding PDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. 

If a UE is configured by higher layers to decode EPDCCHs with the CRC scrambled by the SPS C-RNTI or UL-SPS-V-RNTI, the UE shall decode the EPDCCH according to the combination defined in Table 8-5A and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these EPDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding EPDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI or UL-SPS-V-RNTI. 
If a UE is configured by higher layers to decode MPDCCHs with the CRC scrambled by the SPS C-RNTI, the UE shall decode the MPDCCH according to the combination defined in Table 8-5B and transmit the corresponding PUSCH if a transport block corresponding to the HARQ process of the PUSCH transmission is generated as described in [8]. 
The scrambling initialization of this PUSCH corresponding to these MPDCCHs and PUSCH retransmission for the same transport block is by SPS C-RNTI. The scrambling initialization of initial transmission of this PUSCH without a corresponding MPDCCH and the PUSCH retransmission for the same transport block is by SPS C-RNTI.
Table 8-5: PDCCH and PUSCH configured by SPS C-RNTI or UL-SPS-V-RNTI
	Transmission
 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH
 corresponding to PDCCH

	Mode 1
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	Mode 2
	DCI format 0
	Common and

UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)


Table 8-5A: EPDCCH and PUSCH configured by SPS C-RNTI or UL-SPS-V-RNTI
	Transmission
 mode
	DCI format
	Search Space
	Transmission scheme of PUSCH 
corresponding to PDCCH

	Mode 1
	DCI format 0
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)

	Mode 2
	DCI format 0
	UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)


Table 8-5B: MPDCCH and PUSCH configured by SPS C-RNTI

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

	Mode 1
	DCI format 6-0A
	Type0-common (only for 6-0A) and UE specific by C-RNTI
	Single-antenna port, port 10 (see Subclause 8.0.1)


< Unchanged parts are omitted >
9.1
UE procedure for determining physical downlink control channel assignment

9.1.1
PDCCH assignment procedure

The control region of each serving cell consists of a set of CCEs, numbered from 0 to [image: image3.wmf]1
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. 
The UE shall monitor a set of PDCCH candidates on one or more activated serving cells as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the PDCCHs in the set according to all the monitored DCI formats. 

A BL/CE UE is not required to monitor PDCCH.

A UE is not required to monitor PDCCH in an MBSFN subframe with zero-size non-MBSFN region.
The set of PDCCH candidates to monitor are defined in terms of search spaces, where a search space [image: image6.wmf])
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 is defined by a set of PDCCH candidates. For each serving cell on which PDCCH is monitored, the CCEs corresponding to PDCCH candidate m of the search space [image: image8.wmf])
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 is the carrier indicator field value and 
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 is the reference number of PDCCH candidates for a carrier indicator field value “x”, else if the monitoring UE is not configured with carrier indicator field then [image: image19.wmf]m
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 is the number of PDCCH candidates to monitor in the given search space for the scheduled serving cell. If a carrier indicator field value “x” corresponds to a LAA SCell and the monitoring UE is configured with uplink transmission on the LAA SCell, 
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 over all configured DCI formats for the LAA SCell. Otherwise, 
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If a UE is configured with higher layer parameter cif-InSchedulingCell-r13, the carrier indicator field value corresponds to cif-InSchedulingCell-r13, otherwise, the carrier indicator field value is the same as ServCellIndex given in [11].

If a UE is configured with a LAA SCell for UL transmissions, and if the UE is configured with higher layer parameter cif-InSchedulingCell-r14 for the LAA SCell, the carrier indicator field value in PDCCH scheduling PUSCH corresponds to cif-InSchedulingCell-r14, otherwise, the carrier indicator field value is the same as ServCellIndex given in [11].
The UE shall monitor one common search space in every non-DRX subframe at each of the aggregation levels 4 and 8 on the primary cell. 
A UE shall monitor common search space on a cell to decode the PDCCHs necessary to receive MBMS on that cell when configured by higher layers.
If a UE is not configured for EPDCCH monitoring, and if the UE is not configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on each activated serving cell in every non-DRX subframe.  

If a UE is not configured for EPDCCH monitoring, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on one or more activated serving cells as configured by higher layer signalling in every non-DRX subframe. 

If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is not configured with a carrier indicator field, then the UE shall monitor one PDCCH UE-specific search space at each of the aggregation levels 1, 2, 4, 8 on that serving cell in all non-DRX subframes where EPDCCH is not monitored on that serving cell. 

If a UE is configured for EPDCCH monitoring on a serving cell, and if that serving cell is activated, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more PDCCH UE-specific search spaces at each of the aggregation levels 1, 2, 4, 8 on that serving cell as configured by higher layer signalling in all non-DRX subframes where EPDCCH is not monitored on that serving cell.

The common and PDCCH UE-specific search spaces on the primary cell may overlap.

A UE configured with the carrier indicator field associated with monitoring PDCCH on serving cell c shall monitor PDCCH configured with carrier indicator field and with CRC scrambled by C-RNTI in the PDCCH UE specific search space of serving cell c.

A UE configured with the carrier indicator field associated with monitoring PDCCH on the primary cell shall monitor PDCCH configured with carrier indicator field and with CRC scrambled by SPS C-RNTI or UL-SPS-V-RNTI in the PDCCH UE specific search space of the primary cell.

The UE shall monitor the common search space for PDCCH without carrier indicator field.

For the serving cell on which PDCCH is monitored, if the UE is not configured with a carrier indicator field, it shall monitor the PDCCH UE specific search space for PDCCH without carrier indicator field, if the UE is configured with a carrier indicator field it shall monitor the PDCCH UE specific search space for PDCCH with carrier indicator field. 

If the UE is not configured with a LAA Scell, the UE is not expected to monitor the PDCCH of a secondary cell if it is configured to monitor PDCCH with carrier indicator field corresponding to that secondary cell in another serving cell. 
If the UE is configured with a LAA Scell, the UE is not expected to monitor the PDCCH UE specific space of the LAA SCell if it is configured to monitor PDCCH with carrier indicator field corresponding to that LAA Scell in another serving cell, 
-
where the UE is not expected to be configured to monitor PDCCH with carrier indicator field in an LAA Scell;
-
where the UE is not expected to be scheduled with PDSCH starting in the second slot in a subframe in an LAA Scell if the UE is configured to monitor PDCCH with carrier indicator field corresponding to that LAA Scell in another serving cell.

For the serving cell on which PDCCH is monitored, the UE shall monitor PDCCH candidates at least for the same serving cell. 

A UE configured to monitor PDCCH candidates with CRC scrambled by C-RNTI, SPS C-RNTI or UL-SPS-V-RNTI with a common payload size and with the same first CCE index [image: image27.wmf]CCE
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 (as described in Subclause 10.1) but with different sets of DCI information fields as defined in [4] in the

-
common search space 

-
PDCCH UE specific search space 

on the primary cell shall assume that for the PDCCH candidates with CRC scrambled by C-RNTI, SPS C-RNTI or UL-SPS-V-RNTI,

if the UE is configured with the carrier indicator field associated with monitoring the PDCCH on the primary cell, only the PDCCH in the common search space is transmitted by the primary cell;

otherwise, only the PDCCH in the UE specific search space is transmitted by the primary cell.

< Unchanged parts are omitted >
9.1.4
EPDCCH assignment procedure

< Unchanged parts are omitted >
If the UE is not configured with a carrier indicator field, then the UE shall monitor one EPDCCH UE-specific search space at each of the aggregation levels given by Tables 9.1.4-1a to 9.1.4-5b on each activated serving cell for which it is configured to monitor EPDCCH.  

If a UE is configured for EPDCCH monitoring, and if the UE is configured with a carrier indicator field, then the UE shall monitor one or more EPDCCH UE-specific search spaces at each of the aggregation levels given by Tables 9.1.4-1a to 9.1.4-5b on one or more activated serving cells as configured by higher layer signalling. 

A UE configured with the carrier indicator field associated with monitoring EPDCCH on serving cell c shall monitor EPDCCH configured with carrier indicator field and with CRC scrambled by C-RNTI in the EPDCCH UE specific search space of serving cell c.

A UE configured with the carrier indicator field associated with monitoring EPDCCH on the primary cell shall monitor EPDCCH configured with carrier indicator field and with CRC scrambled by SPS C-RNTI or UL-SPS-V-RNTI in the EPDCCH UE specific search space of the primary cell.

A UE is not expected to be configured to monitor EPDCCH with carrier indicator field in an LAA Scell
A UE is not expected to be scheduled with PDSCH starting in the second slot in a subframe in an LAA Scell if the UE is configured to monitor EPDCCH with carrier indicator field corresponding to that LAA Scell in another serving cell
For the serving cell on which EPDCCH is monitored, if the UE is not configured with a carrier indicator field, it shall monitor the EPDCCH UE specific search space for EPDCCH without carrier indicator field, if the UE is configured with a carrier indicator field it shall monitor the EPDCCH UE specific search space for EPDCCH with carrier indicator field.

A UE is not expected to monitor the EPDCCH of a secondary cell if it is configured to monitor EPDCCH with carrier indicator field corresponding to that secondary cell in another serving cell.  For the serving cell on which EPDCCH is monitored, the UE shall monitor EPDCCH candidates at least for the same serving cell. 

A UE configured to monitor EPDCCH candidates in a given serving cell with a given DCI format size with CIF, and CRC scrambled by C- RNTI, where the EPDCCH candidates may have one or more possible values of CIF for the given DCI format size, shall assume that an EPDCCH candidate with the given DCI format size may be transmitted in the given serving cell in any EPDCCH UE specific search space corresponding to any of the possible values of CIF for the given DCI format size.
For the serving cell on which EPDCCH is monitored, a UE is not required to monitor the EPDCCH in a subframe which is configured by higher layers to be part of a positioning reference signal occasion if the positioning reference signal occasion is only configured within MBSFN subframes and the cyclic prefix length used in subframe #0 is normal cyclic prefix.
A UE may assume the same [image: image28.wmf]init
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 value (described in Subclause 6.10.3A.1 of [3]) is used for antenna ports 107,108 while monitoring an EPDCCH candidate associated with either antenna port 107 or antenna port 108. 
A UE may assume the same [image: image29.wmf]init
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 value (described in Subclause 6.10.3A.1 of [3]) is used for antenna ports 109,110 while monitoring an EPDCCH candidate associated with either antenna port 109 or antenna port 110.

< Unchanged parts are omitted >
9.2
PDCCH/EPDCCH/MPDCCH validation for semi-persistent scheduling

A UE shall validate a Semi-Persistent Scheduling assignment PDCCH only if all the following conditions are met: 

-
the CRC parity bits obtained for the PDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI or  UL-SPS-V-RNTI
-
the new data indicator field is set to '0'. In case of DCI formats 2, 2A, 2B, 2C and 2D, the new data indicator field refers to the one for the enabled transport block. 

A UE shall validate a Semi-Persistent Scheduling assignment EPDCCH only if all the following conditions are met: 

-
the CRC parity bits obtained for the EPDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI or  UL-SPS-V-RNTI
-
the new data indicator field is set to '0'. In case of DCI formats 2, 2A, 2B, 2C and 2D, the new data indicator field refers to the one for the enabled transport block.
A UE shall validate a Semi-Persistent Scheduling assignment MPDCCH only if all the following conditions are met: 

-
the CRC parity bits obtained for the MPDCCH payload are scrambled with the Semi-Persistent Scheduling C-RNTI
-
the new data indicator field is set to '0'.
Validation is achieved if all the fields for the respective used DCI format are set according to Table 9.2-1 or Table 9.2-1A, 9.2-1B, 9.2-1C.
If validation is achieved, the UE shall consider the received DCI information accordingly as a valid semi-persistent activation or release. If the valid DCI format 0 is scrambled with UL-SPS-V-RNTI, the UE shall consider the received DCI information as a valid semi-persistent activation or release only for the SPS configuration indicated by the UL SPS configuration index field.
If validation is not achieved, the received DCI format shall be considered by the UE as having been received with a non-matching CRC.
< Unchanged parts are omitted >
14.2
Physical Sidelink Control Channel related procedures

For sidelink transmission mode 1, if a UE is configured by higher layers to receive DCI format 5 with the CRC scrambled by the SL-RNTI, the UE shall decode the PDCCH/EPDCCH according to the combination defined in Table 14.2-1. 

Table 14.2-1: PDCCH/EPDCCH configured by SL-RNTI
	DCI format
	Search Space

	DCI format 5
	For PDCCH: Common and UE specific by C-RNTI

For EPDCCH: UE specific by C-RNTI


For sidelink transmission mode 3, if a UE is configured by higher layers to receive DCI format 5A with the CRC scrambled by the SL-V-RNTI or SL-SPS-V-RNTI, the UE shall decode the PDCCH/EPDCCH according to the combination defined in Table 14.2-2. A UE is not expected to receive DCI format 5A with size larger than DCI format 0 in the same search space that DCI format 0 is defined on.
Table 14.2-2: PDCCH/EPDCCH configured by SL-V-RNTI or SL-SPS-V-RNTI
	DCI format
	Search Space

	DCI format 5A
	For PDCCH: Common and UE specific by C-RNTI

For EPDCCH: UE specific by C-RNTI


The carrier indicator field value in DCI format 5A corresponds to v2x-InterFreqList-r14.
14.2.1
UE procedure for transmitting the PSCCH

< Unchanged parts are omitted >
For sidelink transmission mode 3,

-
The UE shall determine the subframes and resource blocks for transmitting SCI format 1 as follows:
-
SCI format 1 is transmitted in two physical resource blocks per slot in each subframe where the corresponding PSSCH is transmitted.
-
If the UE receives in subframe n DCI format 5A with the CRC scrambled by the SL-V-RNTI, one transmission of PSCCH is in the PSCCH resource 
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 (described in Subclause 14.2.4) in subframe 
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 is the value indicated by "Lowest index of the sub-channel allocated to the initial transmission" associated with the configured sidelink grant (described in [8]) and 
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 is the smallest integer which is larger than or equal to 4+m and fulfils the condition that subframe 
[image: image34.wmf]init

k

n

+

is included in 
[image: image35.wmf](

)

,...

,

,

2

1

0

SL

SL

SL

t

t

t

 which is determined by Subclause 14.1.5. The value m is indicated by ‘Subframe offset’ 
field in the corresponding DCI format 5A if this field is present and m=0 otherwise.
-
If “Time gap between initial transmission and retransmission" in the configured sidelink grant (described in [8]) is not equal to zero, another transmission of PSCCH is in the PSCCH resource 
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 is the value indicated by "Time gap between initial transmission and retransmission" field in the configured sidelink grant. 
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 determined by the procedure in Subclause 14.1.1.4C with the RIV set to the value indicated by "Frequency resource location of the initial transmission and retransmission" field in the configured sidelink grant.
-
If the UE receives in subframe n DCI format 5A with the CRC scrambled by the SL-SPS-V-RNTI, the UE shall consider the received DCI information as a valid sidelink semi-persistent activation or release only for the SPS configuration indicated by the SL SPS configuration index field. If the received DCI activates an SL SPS configuration, one transmission of PSCCH is in the PSCCH resource 
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 (described in Subclause 14.2.4) in subframe 
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 is the value indicated by "Lowest index of the sub-channel allocated to the initial transmission" associated with the configured sidelink grant (described in [8]) and 
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 is the smallest integer which is larger than or equal to 4+m and fulfils the condition that subframe 
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 which is determined by Subclause 14.1.5. The value m is indicated by ‘Subframe offset’ field in the corresponding DCI format 5A if this field is present and m=0 otherwise.

-
If “Time gap between initial transmission and retransmission" in the configured sidelink grant (described in [8]) is not equal to zero, another transmission of PSCCH is in the PSCCH resource 
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 is the value indicated by "Time gap between initial transmission and retransmission" field in the configured sidelink grant. 
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 determined by the procedure in Subclause 14.1.1.4C with the RIV set to the value indicated by "Frequency resource location of the initial transmission and retransmission" field in the configured sidelink grant.
< Unchanged parts are omitted >
�Temporary field name. Needs to be aligned with new 212 CR.
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