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	Reason for change:
	1. The first arrived packet with SN in the half-SN-space below Last_Submitted_PDCP_RX_SN may be discarded by mistake.
2. The packet with SN=0 may be discarded by mistake.

	
	

	Summary of change:
	1. Initialize the variable of Last_Submitted_PDCP_RX_SN and Next_PDCP_RX_SN based on the first received PDCP SN.
2. To assign SN to duplication and non-duplication packet continuously for R15 traffic, but keep the legacy way for R14 traffic.
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Impacted functionality:
PDCP behavior
	
Inter-operability: 
If the UE is implemented according to this CR but the network is not, there is no inter-operability problem.
If the network is implemented according to this CR but the UE is not, there is no inter-operability problem.
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	[bookmark: OLE_LINK8][bookmark: OLE_LINK9]Start of changes


[bookmark: _Toc518600739][bookmark: _Toc518600740][bookmark: _Toc518600769]5.1.3	SL Data Transmission Procedures
For Sidelink transmission,  of the SLRBs for which the indicated SL-V2X-TxProfile is rel14 (3GPP TS 36.331 [3], 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;
-	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.
[bookmark: OLE_LINK10][bookmark: OLE_LINK11]For Sidelink transmission of the SLRBs for which the indicated SL-V2X-TxProfile is rel15 (3GPP TS 36.331 [3])For sidelink duplication transmission capable UE, when PDCP duplication transmission is configured, for the SLRB with packets which have PPPR no lower than the configured PPPR threshold, the Sidelink transmission of UE shall follow the procedures in subclause 5.1.1 with following modifications compared to above Sidelink transmission procedure:
-	the requirements for maintaining Next_PDCP_TX_SN and TX_HFN are applicable;
-	for the SLRBs associated to packets which have PPPR value no higher than the configured PPPR threshold threshSL-Reliability [3], the 
-	the PDCP entity duplicates the PDCP PDUs, and submitsdelivers the PDCP PDUs to both associated RLC entities for transmission.
	Next change


5.1.4	SL Data Reception Procedures
For Sidelink reception, the UE shall follow the procedures in subclause 5.1.2.1.3 with following modifications, except for sidelink duplication reception capable UE if it receives a PDCP SN which is not “0”:
-	the requirements for maintaining Next_PDCP_RX_SN and RX_HFN are not applicable;
-	perform the deciphering (if configured) as specified in subclause 5.6.1 and 5.6.2;
-	perform the header decompression (if configured) if SDU Type is set to 000, i.e. IP SDUs.
For sidelink duplication reception capable UE, if it detects PDCP duplication reception in duplication logical channel, or if it receives a PDCP SN which is not "0" from the non-duplication logical channel, the Sidelink reception of the UE shall follow the procedures in subclause 5.1.2.1.4.1 with following modifications compared to above Sidelink reception procedure:
-	the requirements for maintaining Next_PDCP_RX_SN and RX_HFN are applicable;
-	perform the re-ordering procedure as specified in subclause 5.1.2.1.4.1.
-	perform the header decompression (if configured) if SDU Type is set to 000, i.e. IP SDUs.
	Next change


[bookmark: _Toc518600760]5.5.2	Configuration of header compression
PDCP entities associated with DRBs can be configured by upper layers [3] to use header compression either bidirectional (if headerCompression is configured) or uplink-only (if uplinkOnlyHeaderCompression is configured). If uplinkOnlyHeaderCompression is configured, the UE shall process the received PDCP Control PDU for interspersed ROHC feedback packet corresponding to the uplink header compression as specified in subclause 5.5.6.2, but shall not perform header decompression for the received PDCP Data PDU. PDCP entities associated with SLRBs can be configured to use header compression for IP SDUs only for the SLRB of which the indicated SL-V2X-TxProfile is rel15 (3GPP TS 36.331 [3]).
	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, for the SLRB of which the indicated SL-V2X-TxProfile is rel14 (3GPP TS 36.331 [3])and sidelink duplication transmission is disabled for the SLRB, PDCP SN shall be set to "0" in the PDCP PDU header.
If ciphering is not configured, for the SLRB of which the indicated SL-V2X-TxProfile is rel15 (3GPP TS 36.331 [3]), PDCP SN shall not be set to "0" in the PDCP PDU header.
	Next changes


[bookmark: _Toc518600836]7.1	State variables
[bookmark: Signet14]This sub clause describes the state variables used in PDCP entities in order to specify the PDCP protocol.
All state variables are non-negative integers.
The transmitting side of each PDCP entity shall maintain the following state variables:
a)	Next_PDCP_TX_SN
The variable Next_PDCP_TX_SN indicates the PDCP SN of the next PDCP SDU for a given PDCP entity. At establishment of the PDCP entity, the UE shall set Next_PDCP_TX_SN to 0.
b)	TX_HFN
The variable TX_HFN indicates the HFN value for the generation of the COUNT value used for PDCP PDUs for a given PDCP entity. At establishment of the PDCP entity, the UE shall set TX_HFN to 0.
The receiving side of each PDCP entity shall maintain the following state variables:
c)	Next_PDCP_RX_SN
The variable Next_PDCP_RX_SN indicates the next expected PDCP SN by the receiver for a given PDCP entity. At establishment of the PDCP entity, the UE shall set Next_PDCP_RX_SN to 0. For the PDCP entity mapped with SLRB of which the indicated SL-V2X-TxProfile is rel15 (3GPP TS 36.331 [3]), the UE shall set Next_PDCP_RX_SN to (x +1) modulo (Maximum_PDCP_SN + 1), where x is the SN of the first received PDCP Data PDU with SN not set to “0”.
d)	RX_HFN
The variable RX_HFN indicates the HFN value for the generation of the COUNT value used for the received PDCP PDUs for a given PDCP entity. At establishment of the PDCP entity, the UE shall set RX_HFN to 0.
e) Last_Submitted_PDCP_RX_SN
[bookmark: OLE_LINK6][bookmark: OLE_LINK7]The variable Last_Submitted_PDCP_RX_SN indicates the SN of the last PDCP SDU delivered to the upper layers. At establishment of the PDCP entity, the UE shall set Last_Submitted_PDCP_RX_SN to Maximum_PDCP_SN. For the PDCP entity mapped with SLRB of which the indicated SL-V2X-TxProfile is rel15 (3GPP TS 36.331 [3]), the UE shall set Last_Submitted_PDCP_RX_SN to (x – 0.5 * Reordering_Window) modulo (Maximum_PDCP_SN + 1), where x is the SN of the first received PDCP Data PDU with SN not set to “0”.
f) Reordering_PDCP_RX_COUNT
This variable is used only when the reordering function is used. This variable holds the value of the COUNT following the COUNT value associated with the PDCP PDU which triggered t-Reordering.
	End of changes



