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	Reason for change:
	Clarifications are needed for the Rel-15 V2X SL PDCP transmissions and reception procedure. 
Regarding the SL PDCP transmission, it is not clear which procedures apply when SL PDCP duplication is activated and when it is not, e.g. it is not clear whether the when the requirements for maintaining Next_PDCP_TX_SN and TX_HFN are not applicable. Additionally, it is stated the SL PDCP duplication is activated when the PPPR is no lower than the PPPR threshold configured in RRC, rather than no higher.
Clarifications are also needed to the t-reordering timer and reordering window handling.

Other editorial corrections are also needed

	
	

	Summary of change:
	Regarding the SL PDCP transmission, it is clarified what rules shall be applicable when SL packet duplication is enabled and when it is not. Terminology is aligned with Uu packet duplication.
The t-reordering timer and reordering window handling is clarified. 

Impact analysis

Impacted functionality:

PDCP SL Data Transmission/Reception Procedures.
Inter-operability: 

If the network is implemented according to this CR while the UE is not, there is no       inter-operability issue.

If the UE is implemented according to this CR while the network is not, there is no inter-operability issue. 

If one UE is implemented according to the CR and the other UE is not, there is no inter-operability issue.


	
	

	Consequences if not approved:
	PDPC procedures to handle SL duplicate transmission/reception are not clear and may lead to missbehaviours.
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Beginning of changes

5.1.3
SL Data Transmission Procedures

For Sidelink transmission, the UE shall follow the procedures in subclause 5.1.1 with following modifications:

-
the requirements for maintaining Next_PDCP_TX_SN and TX_HFN are not applicable, except for the SLRBs associated to packets which have PPPR value no higher than the configured PPPR threshold threshSL-Reliability when Sidelink PDCP duplication is configured [3];

-
determine a PDCP SN ensuring that a PDCP SN value is not reused with the same key;

-
perform ciphering (if configured) as specified in subclause 5.6.1 and 5.6.2;

-
perform the header compression (if configured) if SDU Type is set to 000, i.e. IP SDUs.

When Sidelink PDCP duplication transmission is configured, and for the SLRBs associated to packets which have PPPR value  lower than the configured PPPR threshold threshSL-Reliability [3], the UE shall activate duplication and follow the procedures in subclause 5.1.1 with following modifications:

-
the requirements for maintaining Next_PDCP_TX_SN and TX_HFN are applicable;

-
the PDCP entity duplicates the PDCP PDUs, and submits the PDCP PDUs to both associated RLC entities.

Next change
5.6.1
SL Ciphering and Deciphering for one-to-many communication
For SLRB used for one-to-many communication, the ciphering function includes both ciphering and deciphering and is performed in PDCP as defined in [13]. The data unit that is ciphered is the data part of the PDCP PDU (see subclause 6.3.3). The ciphering function as specified in [6] is applied with KEY (PEK), COUNT (derived from PTK Identity and PDCP SN as specified in [13]), BEARER and DIRECTION (set to 0) as input. The ciphering function is configured by ProSe Function.

If ciphering is configured, the ciphering algorithm and related parameters including PGK, PGK Identity, and Group Member Identity are configured to the UE by ProSe Key Management Function. The UE shall set PTK Identity based on PGK, PGK Identity, and PDCP SN as specified in [13]. The UE shall derive PTK from PGK using PTK Identity and Group Member Identity, and derive PEK from PTK using the ciphering algorithm. The PGK Index, PTK Identity, and PDCP SN are included in the PDCP PDU header.

If ciphering is not configured, PGK Index and PTK Identity shall be set to "0" in the PDCP PDU header.

If ciphering is not configured, and sidelink duplication transmission is not activated for the SLRB, PDCP SN shall be set to "0" in the PDCP PDU header.

Next change
5.6.2
SL Ciphering and Deciphering for one-to-one communication

For SLRB used for one-to-one communication, the ciphering function includes both ciphering and deciphering and is performed in PDCP of SLRB that needs ciphering and deciphering as defined in [13]. The data unit that is ciphered is the data part of the PDCP PDU (see subclause 6.3.3). The ciphering function as specified in [6] is applied with KEY (PEK), COUNT (derived from KD-sess Identity and PDCP SN as specified in [13]), BEARER and DIRECTION (which value shall be set is specified in [13]) as input.
For the SLRB that needs ciphering and deciphering, the UE shall derive the KEY (PEK) based on KD-sess and the algorithms determined by the initiating UE and the receiving UE as specified in [13]. The KD-sess Identity and PDCP SN are included in the PDCP PDU header.
For the SLRB that does not need ciphering and deciphering, the UE shall set KD-sess Identity to "0" in the PDCP PDU header.


Next change
7.2
Timers

The transmitting side of each PDCP entity for DRBs shall maintain the following timers:

a) discardTimer
The duration of the timer is configured by upper layers [3]. In the transmitter, a new timer is started upon reception of an SDU from upper layer.
The receiving side of each PDCP entity shall maintain the following timers only when the reordering function is used:
b) t-Reordering
The duration of the timer is configured by upper layers [3] except for the case of Sidelink reception when the reordering function is used. For Sidelink reception when the reordering function is used, the t-Reordering timer is determined by the UE implementation. This timer is used to detect loss of PDCP PDUs as specified in the subclause 5.1.2.1.4. If t-Reordering is running, t-Reordering shall not be started additionally, i.e. only one t-Reordering per PDCP entity is running at a given time.

The receiving side of each PDCP entity associated with LWA bearers shall maintain the following timers:
c) t-StatusReportType1
The duration of the timer is configured by upper layers (statusPDU-Periodicity-Type1 [3]). This timer is used to trigger status report transmission for LWA as specified in the subclause 5.10.

d) t-StatusReportType2
The duration of the timer is configured by upper layers (statusPDU-Periodicity-Type2 and statusPDU-Periodicity-Offset [3]). If statusPDU-Periodicity-Offset is configured and it is the first run of the timer after (re)configuration, the duration of the timer is the sum of statusPDU-Periodicity-Type2 and statusPDU-Periodicity-Offset [3], otherwise the duration of the timer is statusPDU-Periodicity-Type2. When configured, this timer is used to trigger status report transmission for LWA as specified in the subclause 5.10.
Next change
7.3
Constants

a) Reordering_Window

Indicates the size of the reordering window. The size equals to 16 when a 5 bit SN length is used, 64 when a 7 bit SN length is used, 2048 when a 12 bit SN length is used, 16384 when a 15 bit SN length is used, 32768 when a 16 bit SN length is used, or 131072 when 18 bit SN length is used, i.e. half of the PDCP SN space, for radio bearers that are mapped on RLC AM, for LWA bearers and for SLRBs when the reordering function is used.

b) Maximum_PDCP_SN is:

-
262143 if the PDCP entity is configured for the use of 18 bits SNs
-
65535 if the PDCP entity is configured for the use of 16 bits SNs

-
32767 if the PDCP entity is configured for the use of 15 bits SNs

-
4095 if the PDCP entity is configured for the use of 12 bit SNs

-
127 if the PDCP entity is configured for the use of 7 bit SNs

-
31 if the PDCP entity is configured for the use of 5 bit SNs

End of changes
