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1 Introduction
This document is a summary of the email discussion [106#83] [NR/V2X] PDCP.
· [106#83][NR/V2X] PDCP (vivo) 

PDCP PDU format, how to initialize PDCP parameters, any functional difference compared to NR Uu, etc. (vivo)

Intended outcome: Report to next meeting

Deadline:  Thursday 2019-08-08
This email discussion takes into account of the PDCP specifications for both NR Uu and LTE V2X/D2D Sidelink, and aims to identify candidate solutions for the following PDCP protocol aspects for NR V2X Sidelink. 
· PDCP entity establishment/release
· PDCP functions
· PDCP parameters
· PDCP PDU formats
· PDCP state variable initialization

2 Discussion
PDCP entity establishment/release 
In NR Uu, the PDCP entity establishment and release are specified as follows [1]. That is, the PDCP entity establishment and release are requested by upper layers (i.e., controlled via RRC signaling).
********************************From TS 38.323***********************************************
5.1
PDCP entity handling
5.1.1
PDCP entity establishment
When upper layers request a PDCP entity establishment for a radio bearer, the UE shall:

-
establish a PDCP entity for the radio bearer;
-
set the state variables of the PDCP entity to initial values;
-
follow the procedures in subclause 5.2.
5.1.3
PDCP entity release

When upper layers request a PDCP entity release for a radio bearer, the UE shall:

-
discard all stored PDCP SDUs and PDCP PDUs in the transmitting PDCP entity;

-
for UM DRBs and AM DRBs, deliver the PDCP SDUs stored in the receiving PDCP entity to upper layers in ascending order of associated COUNT values after performing header decompression, if not decompressed before;

-
release the PDCP entity for the radio bearer.

********************************From TS 38.323***********************************************
However, the PDCP entity handling in LTE V2X Sidelink is inherited from LTE D2D and not specified as the Uu case. Corresponding agreements on the PDCP entity establishment and release are shown as below [2][3].
	Agreements in RAN2#86:
· Tx PDCP/RLC establishment: Leave it up to UE implementation.
· Rx PDCP/RLC establishment: Reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity.
· Rx PDCP/RLC release: Leave it up to UE implementation.
Agreements in RAN2#88:

· Leave the Tx PDCP/RLC entity release to UE implementation.


When it comes to NR V2X Sidelink, there are Sidelink unicast, groupcast and broadcast communications. For Sidelink groupcast and broadcast, the transmitting and receiving PDCP entity establishment and release handling defined for LTE V2X Sidelink are probably reused. While for Sideink unicast, since there is PC5 RRC connection maintained over NR Sidelink, the transmitting and receiving PDCP entity establishment and release may follow similar handling as NR Uu. Companies are invited to share their opinions on how to establish and release the transmitting and receiving PDCP entity for NR V2X Sidelink unicast, groupcast and broadcast respectively.
Question 1-1: For NR Sidelink unicast, which option is preferred to establish and release the transmitting PDCP entity?
a) Both establishment and release are requested by upper layers (i.e., follow NR Uu as baseline)
b) Both establishment and release are up to UE implementation (i.e., follow LTE V2X Sidelink as baseline)
c) Others, please specify
	Company
	Option(s)
	Comments

	Intel
	a)
	With support of PC5-RRC signalling in unicast, establishment and release can be requested by upper layer (i.e. RRC). It is to be noted that it will not exactly follow NR Uu or LTE V2X sidelink as there needs to be handling for when the Source ID changes and TBD whether a re-establishment will be triggered by upper layer.  

	OPPO
	a)
	The establishment is triggered by V2X layer, and following the setting from NW-/pre-configuration. 

The release is triggered by V2X layer as well (can be further triggered by the PC5-S layer signalling from counterpart UE).

	CATT
	a) for RRC_CONNECTED UE；
b) for RRC_IDLE/INNACTIVE/OOC UE
	Transmitting PDCP entity establishment:
· For RRC_CONNECTED UE, the SLRB configuration is configured by network by RRC signalling, once UE receives the SLRB configuration in RRC layer, the RRC layer will trigger the PDCP entity establishment;
· For RRC_IDLE/INNACTIVE/OOC UE, the SLRB configuration is SIB-configured or pre-configured. When QoS flows arrives at UE, when to establish the PDCP entity based on the SIB-configured or preconfigured SLRB configuration depends on UE implementation.
Transmitting PDCP entity release:
· For RRC_CONNECTED UE, the transmitting PDCP entity release should be triggered by RRC, such as the SLRB is released, or UE RRC states changes. The detailed RRC triggers should be further discussed；
· For RRC_IDLE/INNACTIVE/OOC UE, similar as the PDCP entity establishment, the PDCP entity release can also be left to UE implementation.

	Ericsson
	a)
	However, note that in our understanding the procedure for SL will not be the same as Uu. In Uu everything is controlled by the NW, in SL establish and release of the transmitting PDCP is determined by the Tx UE while info exchange with Rx UE is needed to build the Tx context.

	Spreadtrum
	a)
	The transmitting PDCP entity shall be established upon indication from RRC. 

The transmitting PDCP entity shall be released upon indication from RRC or PC5-S.

	SHARP 
	a)
	

	Apple
	a)
	To our understanding, the upper layer here should be V2X layer, for both SL DRB and SL SRB.

	Samsung
	a)
	

	Huawei
	a)
	In our thinking, we shall follow NR Uu as baseline, whereas establishment and release are requested by RRC layer.

	vivo
	a)
	For NR SL unicast, PC5-RRC procedure is supported. Hence TX PDCP establishment/release can be triggered by PC5-RRC layer.

	LG
	a)
	PC5-RRC (RRC layer) may trigger the establish and release the transmitting PDCP entity. 

	ZTE
	a)
	When the SLRB is established, both peer UEs could establish PDCP entity. Similarly, when the PC5 RRC connection between peer UEs is released, the corresponding transmitting PDCP entity should also be released.

	Nokia
	a)
	RAN2 has agreed to support AS layer configuration using PC5-RRC for unicast. So the establishment and release of transmitting PDCP entity for unicast can be requested by PC5-RRC during AS layer configuration procedure between Tx UE and Rx UE.

	Qualcomm
	a)
	PC5-RRC layer triggers the establishment and release of PDCP entity

	MediaTek
	a)
	A unified solution as NR Uu is preferred.

	ITL
	a)
	


Summary of Q1-1:
16 companies provide the input to this question.
15 companies prefer to establish and release the transmitting PDCP entity by upper layers request (i.e., follow NR Uu as baseline) for NR Sidelink unicast. Majority companies think that PDCP establishment/release can be triggered by PC5-RRC layer because RAN2 has agreed to support AS layer configuration using PC5-RRC for unicast. However some companies consider that upper layer should be V2X layer or PC5-S layer. 1 company considers that establishment and release of the transmitting PDCP entity depend on the RRC connection status.
Therefore

Proposal 1: For NR Sidelink unicast, the establishment and release of transmitting PDCP entity can be requested by upper layer, i.e. PC5-RRC layer.
Question 1-2: For NR Sidelink unicast, which option is preferred to establish and release the receiving PDCP entity?
a) Both establishment and release are requested by upper layers (i.e., follow NR Uu as baseline)
b) Establishment upon reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity and release up to UE implementation (i.e., follow LTE V2X Sidelink as baseline)
c) Others, please specify
	Company
	Option(s)
	Comments

	Intel
	a) 
	Same comment as above.


	OPPO
	a)
	The establishment is triggered by PC5-RRC signalling from counterpart UE.

The release is triggered by V2X layer (can be further triggered by the PC5-S layer signalling from counterpart UE)。

	CATT
	a)
	For unicast, the receiving PDCP entity should be established or release based on request from RRC layer and the detailed triggering condition in RRC should be further clarified since it will impact the RRC spec.

	Ericsson
	a)
	Same comment as in Q1-1.

	Spreadtrum
	a)
	Same comment as above.

	SHARP
	a)
	

	Apple
	a)
	Agree with OPPO.

	Samsung
	a)
	

	Huawei
	a)
	In RAN2#105 meeting the following agreements were achieved:

5: For NR SL unicast, some SLRB configurations need to be informed by the one UE to the peer UE in SL, including at least SN length, RLC mode (related to also Q9) and PC5 QoS profile associated with each SLRB. Other SLRB related parameters are not excluded.

Since the Tx UE will informs the Rx UE the SLRB configuration via PC5-RRC, therefore, the establishment and release should be requested by RRC layer.

	vivo
	a)
	Similar with Q1-1, for NR SL unicast, PC5-RRC procedure is supported. Hence RX PDCP establishment/release can be triggered by PC5-RRC layer.

	LG
	a)
	PC5-RRC (RRC layer) may trigger the establish and release the transmitting PDCP entity.

	ZTE
	a)
	Similar as the transmitting PDCP entity, when peer UEs set up PC5 RRC connection, each of them will set up corresponding SLRB for unicast transmission, at the same time, the receiving PDCP entity should also be established.

	Nokia
	a)
	RAN2 has agreed to support AS layer configuration using PC5-RRC for unicast. So the establishment and release of receiving PDCP entity for unicast can be requested by PC5-RRC during AS layer configuration procedure between Tx UE and Rx UE.

	Qualcomm
	a
	

	MediaTek
	a)
	

	ITL
	a)
	Agree with OPPO. For unicast, the receiving PDCP entity is established via PC5-RRC message and is released by upper layer request.


Summary of Q1-2:
16 companies provide the input to this question. 
All companies think that the establishment and release of receiving PDCP entity for NR Sidelink unicast can be requested by upper layers. However some companies consider that upper layer should be V2X layer or PC5-S layer
Therefore
Proposal 2: For NR Sidelink unicast, the establishment and release of receiving PDCP entity can be requested by upper layers, i.e., PC5-RRC layer.
Question 1-3: For NR Sidelink groupcast, which option is preferred to establish and release the transmitting PDCP entity?
a) Both establishment and release are requested by upper layers (i.e., follow NR Uu as baseline)

b) Both establishment and release are up to UE implementation (i.e., follow LTE V2X Sidelink as baseline)

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)
	It will be of less complexity to leave it to UE implementation. 

	OPPO
	a) (at least for RRC_CONNECTED UE)
	The establishment is triggered by V2X layer, and following the setting from NW-/pre-configuration.

The release is triggered by V2X layer as well.

	CATT
	a) for RRC_CONNECTED UE；
b) for RRC_IDLE/INNACTIVE/OOC UE
	Same as Question 1-1

	Ericsson
	a)
	The establishment and release should be triggered based on the NR pre-configuration from upper layer.

	Spreadtrum
	b)
	Follow LTE V2X and D2D rules.

	SHARP
	a)
	

	Apple
	a)
	We think the handling of PDCP at Tx side could be unified for SL unicast, groupcast and broadcast. 

	Samsung
	b)
	Since SL groupcast is a special case of SL broadcast and there is no PC5-RRC for SL groupcast it is unclear what is upper layer means. So we prefer to follow LTE-V2X. 

	Huawei
	a)
	Same as Q1-1

	vivo
	a)
	For SL groupcast /broadcast TX UE, according to agreement “For SL groupcast and/or broadcast, the NW-configured/preconfigured SLRBs include the SLRB parameters that are only related to TX.”, it will store the configured or pre-configured parameters in PC5-RRC layer. Hence TX PDCP establishment/release triggered by PC5-RRC layer is preferred.

	LG
	a)
	Whether Uu is baseline or not is FFS.

	ZTE
	a)
	When UE is willing to transmit NR V2X groupcast service, it needs to have corresponding SLRB configuration from NW/pre-configuration.

	Nokia
	b)
	It is preferable to not support PC5-RRC for groupcast in rel’16 to ensure the completeness of the WI on time. In this case, L2 protocol entity configuration approach adopted in LTE SL should be used as the baseline.

	Qualcomm
	b
	Agree with Intel and Nokia

	MediaTek
	a)
	

	ITL
	a)
	Agree with Apple.


Summary of Q1-3:
16 companies provide the input to this question. 
10 companies prefer to establish and release the transmitting PDCP entity by upper layers request for NR Sidelink groupcast. The main reason is that PC5-RRC layer is supported for groupcast.
5 companies agree that the establishment and release are up to UE implementation. The main reason is that PC5-RRC layer is not supported for groupcast. 1 Company considers that establishment and release of the transmitting PDCP entity depend on the RRC connection status.

Therefore,
Proposal 3: For NR Sidelink groupcast, the establishment and release of transmitting PDCP entity can be requested by upper layer, i.e. PC5-RRC layer, if PC5-RRC is supported for groupcast. 
Question 1-4: For NR Sidelink groupcast, which option is preferred to establish and release the receiving PDCP entity?
a) Both establishment and release are requested by upper layers (i.e., follow NR Uu as baseline)

b) Establishment upon reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity and release up to UE implementation (i.e., follow LTE V2X Sidelink as baseline)

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)
	

	OPPO
	b)
	

	CATT
	b)
	

	Ericsson
	b)
	

	Spreadtrum
	b)
	

	SHARP 
	b)
	

	Apple
	b)
	

	Samsung
	b)
	

	Huawei
	c)
	For groupcast and broadcast, we prefer to leave it to UE implementation. 

Though in LTE SL, we have such agreement on Rx PDCP establishment: Reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity. However, this agreement is only captured in stage 2 specification and the formulation is “A receiving RLC UM entity used for sidelink communication does not need to be configured prior to reception of the first RLC UMD PDU”. For NR SL groupcast/broadcast, we think the same description can be used, i.e. leave it to UE implementation.

	vivo
	b)
	Reuse LTE mechanisms as baseline.

	LG
	a)
	Whether Uu is baseline or not is FFS.

	ZTE
	b)
	

	Nokia
	b)
	Same as Q1-3

	Qualcomm
	b
	

	MediaTek
	b)
	

	ITL
	b)
	


Summary of Q1-4:
16 companies provide the input to this question. 
15 companies agree that the establishment and release of the receiving PDCP entity for NR Sidelink groupcast is up to UE implementation.
1 company think whether Uu is baseline or not is FFS.
Therefore,
Proposal 4: For NR Sidelink groupcast, the establishment of the receiving PDCP entity for NR Sidelink groupcast upon reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity and release up to UE implementation (i.e., follow LTE V2X Sidelink as baseline).
Question 1-5: For NR Sidelink broadcast, which option is preferred to establish and release the transmitting PDCP entity?
a) Both establishment and release are requested by upper layers (i.e., follow NR Uu as baseline)

b) Both establishment and release are up to UE implementation (i.e., follow LTE V2X Sidelink as baseline)

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel 
	b)
	

	OPPO
	a) (at least for RRC_CONNECTED UE)
	The establishment is triggered by V2X layer, and following the setting from NW-/pre-configuration.

The release is triggered by V2X layer as well.

	CATT
	a) for RRC_CONNECTED UE；
b) for RRC_IDLE/INNACTIVE/OOC UE
	Same as Question 1-1

	Ericsson
	a)
	The establishment and release should be triggered based on the NR pre-configuration from upper layer.

	Spreadtrum
	b)
	

	SHARP 
	a)
	

	Apple
	a)
	Again, our understanding is the handling of PDCP at Tx UE should be unified for unicast, broadcast and groupcast.

	Samsung
	b)
	There is no PC5-RRC for SL broadcast it is unclear what is upper layer means. So we prefer to follow LTE-V2X.

	Huawei
	a)
	Same as Q1-1

	vivo
	a)
	See comment as in Q1-3.

	LG
	b)
	

	ZTE
	b)
	

	Nokia
	b)
	As there is no PC5-RRC for broadcast, L2 protocol entity configuration as in LTE SL should be used as the baseline.

	Qualcomm
	b
	

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q1-5:
16 companies provide the input to this question. 
8 companies prefer to establish and release the transmitting PDCP entity by upper layers request, i.e., by pre-configuration from upper layer. 
7 company think that the establishment and release are up to UE implementation (i.e., follow LTE V2X Sidelink as baseline) for NR Sidelink broadcast. Since there is no PC5-RRC for broadcast.

1 company considers that establishment and release of the transmitting PDCP entity depend on the RRC connection status.

Therefore,
Proposal 5: Online discussion is needed for request options about the establishment and release of transmitting PDCP entity for SL broadcast. 
Question 1-6: For NR Sidelink broadcast, which option is preferred to establish and release the receiving PDCP entity?
a) Both establishment and release are requested by upper layers (i.e., follow NR Uu as baseline)

b) Establishment upon reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity  and release up to UE implementation (i.e., follow LTE V2X Sidelink as baseline)

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)
	

	OPPO
	b)
	

	CATT
	b)
	

	Ericsson 
	b)
	

	Spreatrum
	b)
	

	SHARP 
	b)
	

	Apple
	b)
	

	Samsung
	b)
	

	Huawei
	c)
	Same as Q1-4, we prefer to leave it to UE implementation.

	vivo
	b)
	Reuse LTE mechanisms as baseline.

	LG
	b)
	

	ZTE
	b)
	

	Nokia
	b)
	Same as Q1-5

	Qualcomm
	b
	

	MediaTek
	b)
	

	ITL
	b)
	


Summary of Q1-6:
16 companies provide the input to this question. 
15 companies agree that the establishment of the receiving PDCP entity for NR Sidelink broadcast upon reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity and release up to UE implementation (i.e., follow LTE V2X Sidelink as baseline). 

1 company think that the establishment and release are up to UE implementation (i.e., follow LTE V2X Sidelink as baseline) for NR Sidelink groupcast. 
Therefore,
Proposal 6: For NR Sidelink broadcast, the establishment and release of the receiving PDCP entity is up to UE implementation.
Any other issues related with PDCP entity handling, except PDCP establishment and release, worth discussing? 

Question X: Please describe, if any

	Company
	Option(s)
	Comments

	
	
	

	
	
	


PDCP functions
In NR Uu, the following functions are specified in the PDCP layer [1]:
********************************From TS 38.323***********************************************

4.4
Functions

The PDCP layer supports the following functions:

· transfer of data (user plane or control plane);

· maintenance of PDCP SNs;

· header compression and decompression using the ROHC protocol;

· ciphering and deciphering;

· integrity protection and integrity verification;

· timer based SDU discard;

· for split bearers, routing;

· duplication;

· reordering and in-order delivery;

· out-of-order delivery;

· duplicate discarding.

********************************From TS 38.323***********************************************
Generally, the PDCP function targeting some Uu specific feature (e.g., for split bearers, routing) is not applicable to to NR V2X Sidelink. Moreover, according to RAN2#106 meeting agreements as below [4], PDCP duplication is not supported in NR V2X Release 16. Thus, duplication and duplicate discarding functions are not needed.
	Agreements on single carrier operation: 

1:   Multiple carriers configuration is not supported in Rel-16 to RAN2 understanding on WID.

2:   Carrier reselection and PDCP duplication are not supported in Rel-16.


In the email discussion we will focus on discussing the necessity of the remaining PDCP functions, including:
· transfer of data (user plane or control plane);

· maintenance of PDCP SNs;

· header compression and decompression using the ROHC protocol;

· ciphering and deciphering;

· integrity protection and integrity verification;

· timer based SDU discard;

· reordering and in-order delivery;

· out-of-order delivery.

For transfer of data (user plane or control plane), it is an essential function to be supported without any doubt. Contribution [5] proposed to use TS 38.323 section 5.2.1 (i.e. NR Uu transmit operation) and section 5.2.2 (i.e. NR Uu receive operation) as the baseline for NR Sidelink PDCP operation. In such way, we can benefit from the PDCP procedure defined for NR Uu as much as possible. However, the specific operations for Sidelink may need to be considered before making any decision to reuse Uu mechanism. For example, according to PDCP specification [6], in LTE V2X Sidelink Release 14 while without ciphering/deciphering configuration maintaining PDCP SN and HFN are not required, and for the transmit/receive operation, the PDCP SN is always set to "0" in the PDCP PDU header. Later in V2X Sidelink Release 15, the requirements for maintaining PDCP SN and HFN become applicable for packet duplication function. Furthermore, to guarantee the in-order delivery when the transmitting UE switches between duplication and non-duplication state, RAN2 has agreed to align the SN association of duplication and non-duplication packet, i.e., continuous SN association is used as follows [7].  
	Agreements in RAN2#103bis:

· For Q1, Go towards option-3 (Align the SN association of duplication and non-duplication packet, i.e., continuous SN association is used during switching between duplication/non-duplication mode, for the traffic of R15 TX profile. But keep the legacy way for the traffic of R14 TX profile.) 


Moreover, the issue of packet discarding for PDCP PDU with SN=0 when the transmitting UE switches from duplication to non-duplication state also has been addressed. The agreement is that SN=0 is not used and the initial PDCP SN is set from "1" in the PDCP PDU header, corresponding CR as shown in [8]. As above, it may not be crystal clear whether NR Uu PDCP operation should be modified to support PDCP data transfer over NR Sidelink. 
For maintenance of PDCP SNs, as mentioned above, in LTE V2X the requirements for maintaining PDCP SN and HFN are not applicable unless for Release 15 TX traffic profile. However, given that PDCP SN is also the basis for other functions, e.g. security operations, reordering, contribution [9][10] proposed that PDCP entity for Sidelink always maintains SN and HFN to achieve an unified solution. Companies are invited to share their opinions on whether to support maintenance of PDCP SNs for NR Sidelink unicast, groupcast and broadcast.
Question 2: For NR Sidelink unicast, groupcast and broadcast, do companies prefer to support maintenance of PDCP SNs?
a) YES for all cast types
b) NO for all cast types
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	Whether duplication is supported or not, we think that in order to support reordering, the maintenance of PDCP SN is necessary. Also, for support of discarding function when SN is already assigned, there needs to mechanism to close the SN gap etc. Furthermore, if duplication needs to be supported in future releases and we don’t want to be in same situation as LTE release 14/15 scenario, it is better to support maintenance of PDCP SN.

	OPPO
	a)
	In NR, it is the PDCP SN (instead of RLC SN) that is used to ensure in-order delivery, so reordering at PDCP is mandatory.

Furthermore, for broadcast and group-cast, considering that in LTE, the fixing SN to 0 leads to some side-effect when PDCP duplication was introduced in R15, so it is preferred to allow SN maintenance from the very beginning of NR-V2X.

	CATT
	a)
	For further extension, e.g., PDCP duplication in further release.

	Ericsson
	a)
	Maintenance of PDCP SNs is needed at least for unicast and groupcast where HARQ feedback is applicable. When establishing secured link for SL unicast, PDCP SN could be needed for ciphering purpose. Besides, it would be beneficial to have it also for broadcast for forward compatibility (i.e. to support packet duplication in the future releases). Therefore, in this case having a unified solution for unicast/groupcast/broadcast would bring benefits.

	Spreadtrum
	a)
	We prefer a unified and forward compatible solution.

	SHARP
	a)
	Agree with CATT

	Apple
	a)
	Since PDCP needs to support re-ordering in NR, we think SN is necessary. This is also to keep forward compatible when PDCP duplication is introduced in the future.

	Samsung
	a)
	In LTE, out-of-order delivery does not happen. This is why reordering function with SN maintenance is needed. In NR, we cannot assume the same scenario at this moment. Also Uu SN maintenance is quite stable so no additional work is expected for SL. Furthermore, unified solution could be beneficial for future usages (e.g. PDCP duplication in multiple carriers).

	Huawei
	a)
	Considering the support of HARQ and RLC AM, we think in-order delivery should be supported. To achieve this, it is necessary to support maintenance of PDCP SNs.

Also, it is beneficial for future proof.

	vivo
	a)
	Agree with above comments.

It is preferred that PDCP SN is always maintained to achieve an unified solution and avoid these issues raised in LTE V2X due to not maintaining from the first release.

	LG
	a)
	

	ZTE
	a)
	In LTE V2X, in order to support packet duplication, PDCP SN is introduced to ensure in-order delivery. Although in Rel-16 NR V2X, PDCP duplication is so far not supported, the RLC  reordering function is now absent. Therefore, in order to ensure in-order delivery, PDCP re-ordering is necessary. Therefore, the PDCP SN is nevertheless necessary to be maintained.

	Nokia
	a)
	In order to future-proof the solution, it might be better to support PDCP SN for all cast types. Or at least support it for unicast e.g. for reordering when RLC AM mode is supported.

	Qualcomm
	a
	

	MediaTek
	a)
	

	ITL
	a)
	PDCP SN is needed to support reordering.


Summary of Q2:
16 companies provide the input to this question. 
16 companies agree that the SN of PDCP shall be maintained for all cast types.  

Therefore,
Proposal 7: The SN of PDCP shall be maintained for all cast types.

For header compression and decompression using the ROHC protocol, according to PDCP specification for LTE Sidelink [1], the header compression and depression can be configured for IP SDUs.  
********************************From TS 36.323***********************************************

5.1.3
SL Data Transmission Procedures
-
perform the header compression (if configured) if SDU Type is set to 000, i.e. IP SDUs.
5.1.4
SL Data Reception Procedures
-
perform the header decompression (if configured) if SDU Type is set to 000, i.e. IP SDUs.

********************************From TS 36.323***********************************************
In NR V2X, the IP based V2X messages are still supported as below [11].
********************************From TS 23.287***********************************************

5.2
V2X communication

5.2.1
V2X communication over PC5 reference point

5.2.1.1
General
-
V2X messages are exchanged between UEs over PC5 user plane.

-
Both IP based and non-IP based V2X messages are supported over PC5 reference point.

-
For IP based V2X messages, only Ipv6 is used. Ipv4 is not supported.
********************************From TS 23.287***********************************************
Therefore, it can be anticipated that header compression and decompression using the ROHC protocol is still be applicable to NR Sidelink. Companies are invited to share their opinions on whether to support header compression and decompression using the ROHC protocol for NR V2X Sidelink unicast, groupcast and broadcast.

Question 3: For NR Sidelink unicast, groupcast and broadcast, do companies prefer to support header compression and decompression using the ROHC protocol?
a) YES for all cast types
b) NO for all cast types
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	As it was already supported for LTE sidelink, we think that ROHC should be supported for NR sidelink as well. 

	OPPO
	a)
	

	CATT
	a)
	

	Ericsson
	a)
	This feature is needed for IP-based traffic.

	Spreadtrum
	a)
	

	SHARP 
	a)
	

	Apple
	a)
	

	Samsung
	a)
	

	Huawei 
	a)
	It’s beneficial to support ROHC for all cast types.

	vivo
	a)
	Since NR also supports IP based V2X messages, it is natural that ROHC is supported.

	LG
	a)
	

	ZTE
	a)
	

	Nokia
	a)
	It seems straightforward to support HC for NR V2X SL all the cast types since it was supported in LTE SL for V2X.

	Qualcomm
	a
	

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q3:
16 companies provide the input to this question. 
16 companies agree that the header compression and decompression shall be supported for all cast types.  

Therefore,
Proposal 8: The header compression and decompression shall be supported for all cast types.

For ciphering and deciphering, according to PDCP specification for LTE Sidelink [6], the ciphering and deciphering can be configured both for SLRBs used for one-to-many communication and one-to-one communication.  

********************************From TS 36.323***********************************************

5.1.3
SL Data Transmission Procedures
-
perform ciphering (if configured) as specified in subclause 5.6.1 and 5.6.2;
5.1.4
SL Data Reception Procedures
-
perform the deciphering (if configured) as specified in subclause 5.6.1 and 5.6.2.

********************************From TS 36.323***********************************************
Therefore, it can also be anticipated that ciphering and deciphering is still be applicable to NR Sidelink. Companies are invited to share their opinions on whether to support ciphering and deciphering for NR V2X Sidelink unicast, groupcast and broadcast.

Question 4: For NR Sidelink unicast, groupcast and broadcast, do companies prefer to support ciphering and deciphering for data?
a) YES for all cast types (same as LTE Sidelink)
b) NO for all cast types
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	Assuming the question is for data for all cast types, ciphering and deciphering needs to be supported for the data part of the PDCP PDU. We may need to wait for SA3 progress on the key and ciphering function details. It is also TBD which entity configures the ciphering algorithm and related parameters at the UEs.

	OPPO
	Wait for SA3 reply
	The latest reply from SA3 has not touched upon the ciphering part, so it is still FFS.

	CATT
	Wait for SA3 reply
	

	Ericsson
	c)
	We agree that is better to wait SA3 progresses. 

	Spreadtrum
	a)
	Security protection should be supported for all types of data. However, weather the security is guaranteed by 3GPP or application layer needs further study.

	SHARP 
	Waif for SA3 reply
	

	Apple
	Wait for SA3 progress
	

	Samsung
	c)
	RAN2 should wait for SA3 recommendation on ciphering/deciphering in NR V2X since NR V2X security algorithm may use those specified by non-3GPP as LTE V2X.

	Huawei
	c) 
	Pending on SA3, we need waiting for SA3 progress.

	vivo
	a)
	We think LTE can be inherited as baseline. And if a) is the majority company views on ciphering requirements, we can inform SA3 about RAN2 preference and ask for more functional details instead of waiting their progress.

	LG
	a)
	Depends on SA3

	ZTE
	c)
	In the latest SA3 reply LS, they requested RAN2 to provide more details on the necessity for having AS layer security functions. Therefore, after RAN2 providing more details, we can wait for SA3 further response.

	Nokia
	a)
	Same as Q3

	Qualcomm
	a
	

	MediaTek
	a), but
	Agree with Intel.

	ITL
	c)
	Agree with OPPO.


Summary of Q4:
16 companies provide the input to this question. 
7 companies agree that ciphering and deciphering for data shall be supported because LTE has supported. 
9 companies agree that we should wait for SA3 progress for the support of ciphering and deciphering for data. 

Therefore,
Proposal 9: Wait for SA3 progress for the support of ciphering and deciphering for data.
For integrity protection and integrity verification, in LTE Sidelink only one-to-one communication requires this function while one-to-many communication does not. It can be illustrated in the following figures, where the MAC filed for integrity protection is always absent for one-to-many communication while optionally present for one-to-one communication [12].
********************************From TS 33.303***********************************************

6.2
Security for One-to-many ProSe direct communication
6.2.3.6.2
Key derivation data in PDCP header

In terms of signalling between the UEs to transfer the relevant security information, e.g. to indicate the correct PTK to use to calculate PEK, the  header of the PDCP packet for user plane data shall contain the 5 least significant bits of the PGK Identity, PTK Identity and Counter. This is illustrated in figure 6.2.3.6.2-1.
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Figure 6.2.3.6.2-1: Security aspects of the PDCP packet for user plane data

6.5
Security for One-to-one ProSe Direct communication
6.5.6.4
Security contents in the PCDP header
The 16-bit KD-sess ID and 16-bit Counter parameters are carried in the PDCP header, along with any MAC that is needed for integrity protection. This is illustrated in the Figure 6.5.6.4-1.
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Figure 6.5.6.4-1: Security contexts of the PDCP header for one-to-one communications
********************************From TS 33.303***********************************************
Based on above observations, different security requirements has been designed in the SA3 specification for LTE Sidelink one-to-one and one-to-many communications. Similarly, the integrity protection function may only be required for NR Sidelink unicast while not for NR Sidelink groupcast and broadcast. Companies are invited to share their opinions on whether to support integrity protection and integrity verification for NR Sidelink unicast, groupcast and broadcast same as LTE Sidelink, respectively.
Question 5-1: For NR Sidelink unicast, do companies prefer to support integrity protection and integrity verification?

a) YES (same as LTE Sidelink)
b) NO 
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	SA3 also confirmed that it should be supported for unicast communication of V2X PC5-S messages (as per their response LS S3-192421). 

	OPPO
	a) for PC5-S signalling, yet need to wait for SA3 reply for the others
	While SA3 confirm the need of IP for PC5-S, it is up to SA3 to decide on the need of IP for PC5-RRC and UP data of unicast case. 
RAN2 can wait for the LS reply to decide on it.

	CATT
	a)
	Same as OPPO

	Ericsson
	a)
	

	Spreadtrum
	a)
	For PC5-S signalling at least. 

	SHARP 
	a)
	

	Apple
	a)
	

	Samsung
	c)
	RAN2 should wait for SA3 recommendation on integrity functions for NR V2X since NR V2X security algorithm may use those specified by non-3GPP as LTE V2X.

	Huawei
	a) with comments
	Yes for PC5-S signalling. Others are FFS.

	vivo
	a)
	According to SA3 answer from LS S3-192421, the highlighted part shows that the need of integrity protection for AS layer messages requires RAN2 input.
SA3 answer: SA3 considers that at least integrity protection is required for PC5-S messages during V2X unicast communication establishment. More information on AS layer messages is required from RAN2. For information, SA2 is advised to refer clause 5.1 and 5.2 of TR 33.836 for the related key issues. At this stage of work, SA3 expects a potential need for an update to the security establishment procedure between V2X UEs during link establishment. There may be a need for an update to the link identifier update procedure for privacy protection.
Basically, we think AS layer messages (e.g., PC5-RRC messages for Sidelink UE capability negotiation and radio bearer configuration) needs integrity protection as Uu. Therefore, it is suggested to reply to SA3 about RAN2 details and preference on the integrity protection requirements on AS layer messages.

	LG
	a)
	Depends on SA3

	ZTE
	a)
	

	Nokia
	a)
	It’s should be straightforward to support for unicast as in LTE SL.

	Qualcomm
	a
	

	MediaTek
	a)
	Agree with Intel.

	ITL
	a)
	


Summary of Q5-1:
16 companies provide the input to this question. 
16 companies agree that the integrity protection and integrity verification is supported for SL unicast.
Therefore,
Proposal 10: For SL unicast, the integrity protection and integrity verification is supported. Send an Ls to inform SA3 about RAN2 agreement.
Question 5-2: For NR Sidelink groupcast, do companies prefer to support integrity protection and integrity verification?
a) YES

b) NO (same as LTE Sidelink)
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	As per requirement [R.5.1-006] from 22.186, integrity protection and verification need to be supported. The actual methodology of how to distribute the PIK and how to share the integrity protection function/algorithm/key activation can wait for SA3 progress. 

	OPPO
	Wait for SA3 reply
	Similar to the reply as for Q5-1.

According to the reply from SA3, it depends on the need of 3GPP layer signalling.

	CATT
	Wait for SA3 reply
	

	Ericsson
	b)
	

	Spreadtrum
	c)
	Depends on whether PC5-S or PC5-RRC are needed for groupcast and whether PC5-RRC requires integrity protection.

	Apple
	Wait for SA3 progress
	

	Samsung
	b) with comment
	Since SL groupcast is a special case of SL broadcast we prefer to reuse LTE-V2X i.e., using upper layer security mechanisms from outside 3GPP. But we are fine to wait for SA3 recommendation.

	Huawei
	c)
	Wait for SA3 progress.

	vivo
	c
	According to SA3 answer from LS S3-192421, the highlighted part shows that the need of integrity protection depends on whether there is any signalling for groupcast in 3GPP layers.
SA3 answer: Security protection of group communication in 3GPP layers will be considered if there is any signalling for groupcast in 3GPP layers. 
The 3GPP layer signaling here may refer to be PC5-S messages and/or PC5-RRC messages. However, since whether there is PC5-RRC messages for groupcast case is still an FFS issue, it is preferred that we resolve the FFS issue first.

	LG
	a)
	Depends on SA3

	ZTE
	a)
	Agree with Intel, RAN2 can wait SA3 for more detailed inputs.

	Nokia
	c)
	it’s better to consult SA3 for this

	Qualcomm
	Wait for SA3
	

	MediaTek
	a)
	Agree with Intel.

	ITL
	c)
	Wait for SA3 progress.


Summary of Q5-2:
16 companies provide the input to this question. 
4 companies agree that the integrity protection and integrity verification is supported for SL groupcast but we should wait the SA3 for the details.

10 companies agree that we should wait the SA3 for the support of the integrity protection and integrity verification is supported for SL groupcast.

1 company think that it depends on whether PC5-S/PC5-RRC is supported. 1 company think that we should consult with SA3.
Therefore,
Proposal 11: Online discussion is needed whether we should wait for SA3 progress or consult with SA3 about the support of the integrity protection and integrity verification for SL groupcast.

Question 5-3: For NR Sidelink broadcast, do companies prefer to support integrity protection and integrity verification?
a) YES

b) NO (same as LTE Sidelink)
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)
	There is no SA1 requirement to support the same for broadcast.

	OPPO
	b)
	

	CATT
	b)
	

	Ericsson
	b)
	

	Spreadtrum
	b)
	

	SHARP 
	b)
	

	Apple
	b)
	

	Samsung
	b) 
	We prefer to reuse LTE-V2X i.e., using upper layer security mechanisms from outside 3GPP.

	Huawei
	b)
	

	vivo
	b)
	

	LG
	b)
	Depends on SA3

	ZTE
	b)
	

	Nokia
	c)
	same as Q5-2

	Qualcomm
	b
	

	MediaTek
	b)
	

	ITL
	b)
	


Summary of Q5-3:
16 companies provide the input to this question. 
15 companies agree that the integrity protection and integrity verification is not supported for SL groupcast. 1 company think that we should consult with SA3.
Therefore,
Proposal 12: For SL broadcast, the integrity protection and integrity verification is not supported. Send an Ls to inform SA3 about RAN2 agreement.
For timer based SDU discard, it has been agreed to be supported in the study phase as follows [13].
	Agreements on PDCP in RAN2#104:

12:  Sidelink packet duplication is supported in NR PDCP for NR sidelink broadcast, groupcast. FFS on unicast.

13:  Timer based SDU/PDU discard function is supported in NR PDCP for NR sidelink broadcast, groupcast and unicast.


Companies are invited to confirm whether we should stick to SI conclusion on the support of timer based SDU discard for NR V2X Sidelink unicast, groupcast and broadcast.
Question 6: For NR Sidelink unicast, groupcast and broadcast, do companies support timer based SDU discard for NR V2X Sidelink unicast, groupcast and broadcast as agreed in SI phase?
a) YES for all cast types
b) NO for all cast types
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	We think that the SI conclusion can still be applicable. 

	OPPO
	a)
	

	CATT
	a)
	

	Ericsson
	a)
	

	Spreadtrum
	a)
	

	SHARP 
	a)
	

	Apple
	a)
	

	Samsung
	a)
	

	Huawei
	a)
	Follow the SI agreement.

	vivo
	a)
	

	LG
	a)
	

	ZTE
	a)
	

	Nokia
	a)
	It is needed at least for SL with PQI having explicit delay budget regardless cast type.

	Qualcomm
	a
	

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q6:
All companies agree that the timer based SDU discard is supported for all cast types.
Therefore,
Proposal 13: The timer based SDU discard is supported for all cast types.
For reordering and in-order delivery, because LTE V2X Release 14 out of order issue may occur in the receiving UE side, the RLC UM reordering was introduced to guarantee the in-order delivery according to agreements made as below [14]. 
	Agreements in RAN2#99:
=>
Introduce sidelink RLC UM reordering for V2X sidelink communications. CRs are provided in [2][3].
=>
As in legacy Uu, a UM window size = 16 is used for a 5-bit RLC SN field length.

=>
The value of t-Reordering is set by the UE implementation.


Given that the RLC reordering function has been removed from NR Uu, if the same principle i.e. no RLC reordering function is applied to NR Sidelink, the PDCP reordering and in-order delivery may still be required, at least, for Sidelink RLC UM. Besides, RLC AM is a newly introduced for NR Sidelink unicast, under which RLC mode the PDCP reordering and in-order delivery may also be needed since out of order issue may also occur. Companies are invited to share their opinions on whether to support PDCP reordering and in-order delivery for NR V2X Sidelink unicast, groupcast and broadcast.
Question 7: For NR Sidelink unicast, groupcast and broadcast, do companies prefer to support PDCP reordering and in-order delivery?
a) YES for all cast types
b) NO for all cast types
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	We think that supporting PDCP reordering and in-order delivery is necessary, especially for reliability. 

	OPPO
	a)
	

	CATT
	a)
	

	Ericsson
	a)
	The function is needed at least for unicast and groupcast where HARQ feedback or RLC AM (i.e., only for unicast) is applicable. Would be beneficial to have it also for broadcast for forward compatibility (i.e. to support packet duplication in the future release).

	Spreadtrum
	a)
	

	SHARP 
	a)
	

	Apple
	a)
	

	Samsung
	a)
	

	Huawei
	a)
	Because of the support of HARQ and RLC AM, the reordering and in-order delivery should be supported at lease for unicast and groupcast. In addition, for future proof, we need this function for duplication operation.

	vivo
	a)
	

	LG
	a)
	

	ZTE
	a)
	

	Nokia
	a)
	The PDCP reordering and in-order delivery should be supported, if PDCP duplication will be used for all cast types in future releases.

	Qualcomm
	a)
	

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q7:
All companies agree that the PDCP reordering and in-order delivery is supported for all cast types.
Therefore,
Proposal 14: The PDCP reordering and in-order delivery is supported for all cast types.
For out-of-order delivery, in NR Uu it is supported due to some applications with critical latency requirements. NR V2X application with critical latency requirements is also expected. Therefore, the out-of-order delivery function may still be beneficial to meet the stringent latency requirements. Companies are invited to share their opinions on whether to support PDCP out-of-order delivery for NR V2X Sidelink unicast, groupcast and broadcast.
Question 8: For NR Sidelink unicast, groupcast and broadcast, do companies prefer to support PDCP out-of-order delivery?
a) YES for all cast types
b) NO for all cast types
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	YES for unicast; TBD for groupcast/broadcast
	As per the motivation already outlined above, it would be beneficial to support out-of-order delivery for all cast types. As we suggested in the SLRB email discussion, t-reordering timer can be adjusted to support out-of-order delivery. 
However, unless multiple configurations (and thereby different t-reordering timer values) for different services can be supported for broadcast/groupcast, it may not be possible to support out-of-order delivery for broadcast/groupcast cases. 

 

	OPPO
	At least NO for group-cast and broadcast
	To support out-of-order delivery, TX-UE has to know RX-UE capability (assuming out-of-order delivery is optional capability as defined for Uu), and RX-UE has to know which SLRB needs to be configured as out-of-order delivery. Without PC5-RRC connection, it is unclear how to enable the above procedures.

	CATT
	Depends on whether out of order delivery is an optional or mandatory capability for NR V2X UE
	If it is optional, groupcast/broadcast can not support it;
If it is mandatory, all cast type can support it.

	Ericsson
	a)
	We think that this feature is beneficial for low latency application. On top of this, if a UE supports out-of-order delivery, then is clear that this is valid for all the cast types.

	Spreadtrum
	a)
	It is beneficial for delay sensitive service. 

	SHARP 
	At least for unicast
	

	Apple
	c)
	Out-of-order delivery is an optional UE capability in Uu interface. We agree with OPPO’s comments that for groupcast and broadcast, how to sync the configuration would become a problem.

	Samsung
	b)
	Out-of-order delivery mode is beneficial when the V2X application itself has reordering function or order of the packet arrival is not important. It is not clear if there is such a V2X application. In our understanding, no requirement on out-of-order delivery mode is seen.

	Huawei
	a)
	Similar to Uu, we think the requirement does exist in sidelink.

	vivo
	a)
	Generally, we think out-of-order delivery is a RX only feature, thus it can be enabled by RX UE itself e.g., based on the QoS requirement, UE capability etc.

	LG
	a)
	

	ZTE
	a), Yes at least for unicast
	In order to ensure some low latency service in unicast, out-of -order delivery is needed. However, we agree with OPPO that if out-of-order delivery is an optional capability, then both Tx and Rx UEs need to exchange their capability information, otherwise it cannot be supported.

	Nokia
	a)
	it seems straightforward to support this based on the configuration from upper layer or pre-configuration.

	Qualcomm
	FFS for groupcast and broadcast
	Agree with CATT and OPPO

	MediaTek
	a)
	

	ITL
	c)
	Agree with OPPO and CATT.


Summary of Q8:
16 companies provide the input to this question. 
7 companies agree that PDCP out-of-order delivery is supported for all cast types. 5 companies agree that PDCP out-of-order delivery is supported for unicast at least. 4 companies think that to support out-of-order delivery, TX-UE has to know RX-UE capability. 1 company think that PDCP out-of-order delivery is not needed for all cast types
Therefore,
Proposal 15: PDCP out-of-order delivery is supported for SL unicast types. FFS for groupcast and broadcast.
Any other issues related with PDCP function worth discussing?
Question X: Please describe, if any
	Company
	Option(s)
	Comments

	
	
	

	
	
	


PDCP parameters
In LTE V2X, the parameters for PDCP configuration includes discardTimer, pdcp-SN-Size, maxCID, profiles and t-Reordering, specified as in the below Table [15].
********************************From TS 36.331***********************************************

9.1.1.6
STCH configuration
Parameters
	Name
	Value
	Semantics description
	Ver

	PDCP configuration
	
	
	

	discardTimer
	Undefined
	Up to UE implementation
	

	pdcp-SN-Size
	16
	
	

	maxCID
	15
	
	

	profiles
	
	
	

	t-Reordering (PDCP)
	Undefined
	Only used for V2X sidelink communication.
Selected by the receiving UE, up to UE implementation
	V1520


********************************From TS 36.331***********************************************
Given that PDCP parameters are part of the SLRB configuration, whether and how these PDCP parameters are defined depend on the outcome of the other email discussion [106#81][NR/V2X] SLRB (ZTE). To avoid duplication discussion and save online time, in this email discussion we focus on resolving the candidate value(s) for each PDCP parameter under the premise of different SLRB configuration options. The possible options for SLRB configuration are listed as below:
· NW-configured

· Pre-configured

· Fixed in the Spec (i.e. default configuration)

· Up to UE implementation 

In current ASN.1 [15], the IEs used for the 1st option (i.e. NW-configured) and the 2nd option (i.e. Pre-configured) are separately defined as SL-V2X-ConfigCommon and SL-V2X-Preconfiguration. It means that the Sidelink related parameters configured by the 1st and 2nd option may be defined by the same or different value range from signalling flexibility perspective. While for the 4th option (i.e., up to UE implementation), undefined value is used. Therefore, the following questions on the candidate value(s) for each PDCP parameter can focus on the first three options.
discardTimer: The discardTimer is maintained in the Tx PDCP entity. The values for discardTimer specified in NR Uu are shown as below [16]. 
discardTimer            ENUMERATED {ms10, ms20, ms30, ms40, ms50, ms60, ms75, ms100, ms150, ms200,

                                            ms250, ms300, ms500, ms750, ms1500, infinity}       OPTIONAL, -- Cond Setup

Furthermore, according to SA2 TS 23.287 [11], the standardized PQI to PC5 QoS mapping is defined in the following Table. From the Table, we can see that currently the typical values defined for Packet Delay Budget are 3ms, 10ms, 20ms, 25ms, 50ms, 100ms and 500ms. It is also noticeable that the Table will be extended/updated to support service requirements for other identified V2X services based on NOTE1. The appropriate value set for discard timer may take into account the Packet Delay Budget of corresponding V2X services. Companies are invited to share their opinions on the candidate value(s) for discardTimer under the premise of using NW configuration, Pre-configuration and Default configuration option, respectively.
********************************From TS 23.287***********************************************

5.4.4
Standardized PQI to QoS characteristics mapping
The one-to-one mapping of standardized PQI values to PC5 QoS characteristics is specified in table 5.4.4-1.
Table 5.4.4-1: Standardized PQI to QoS characteristics mapping

	PQI

Value
	Resource Type
	Default Priority Level
	Packet Delay Budget
	Packet Error

Rate 
	Default Maximum Data Burst Volume
	Default

Averaging Window
	Example Services

	1

	
GBR
	3
	20 ms


	10-4
	N/A
	2000 ms
	Platooning between UEs – Higher degree of automation; 

Platooning between UE and RSU – Higher degree of automation

	2

	(NOTE 1)
	4
	50 ms
	10-2
	N/A
	2000 ms
	Sensor sharing – higher degree of automation 

	3
	
	3
	100 ms
	10-4
	N/A
	2000 ms
	Information sharing for automated driving – between UEs or UE and RSU - higher degree of automation

	55
	Non-GBR
	3
	10 ms 
	10-4
	N/A
	N/A
	Cooperative lane change – higher degree of automation

	56
	
	6
	20 ms
	10-1
	N/A
	N/A
	Platooning informative exchange – low degree of automation;

Platooning – information sharing with RSU 

	57
	
	5
	25 ms 
	10-1
	N/A
	N/A
	Cooperative lane change – lower degree of automation 

	58
	
	4
	100 ms
	10-2
	N/A
	N/A
	Sensor information sharing – lower degree of automation

	59
	
	6
	500 ms
	10-1
	N/A
	N/A
	Platooning – reporting to an RSU

	82
	Delay Critical GBR
	3 
	10 ms

	10-4
	2000 bytes
	2000 ms
	Cooperative collision avoidance;

Sensor sharing – Higher degree of automation;

Video sharing – higher degree of automation

	83
	(NOTE 1)
	2
	3 ms
	10-5
	2000 byte
	2000 ms
	Emergency trajectory alignment;

Sensor sharing – Higher degree of automation

	NOTE 1:
GBR and Delay Critical GBR PQIs can only be used for unicast PC5 communications. 

Editor's Note: It is FFS if GBR and Delay Critical GBR can also be used for broadcast and groupcast. 


NOTE 1:
For Standardized PQI to QoS characteristics mapping, the table will be extended/updated to support service requirements for other identified V2X services.

NOTE 2:
The PQIs may be used for other services than V2X. 

NOTE 3:
A PQI may be used together with an application indicated priority, which overrides the Default Priority Level of the PQI.

********************************From TS 23.287***********************************************
Question 9-1: If NW configuration option is used for discardTimer, which candidate value(s) is preferred to be specified over NR Sidelink?
a) 10ms, 20ms, 30ms, …, 1500ms, infinity (i.e. Full set of values as specified in NR Uu)
b) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a) and b)
	We don’t have strong preference, but if a couple of lower values (less than 10ms) in addition to those in a) can be introduced for NR V2X, it seems beneficial to support tighter latencies e.g. 3ms, 5ms.

	OPPO
	a) and 3ms, 25ms which is missing in the existing table
	By checking the PQI definition, all the latency requirement can be handled expect 3ms and 25ms, so they should be added. 

	CATT
	a) and b)
	3ms and 25ms can be added based on Uu values.

	Ericsson
	a) with comments
	At least the Packet Delay Budget values defined in the standardized PQI should be included in the candidate value(s) of discardTimer for SL.

	Spreadtrum
	a) and b)
	Lower discardTimer candidate values are required for low latency V2X service.

	SHARP
	a)
	Other values could be introduced if necessary.

	Apple
	a) and b)
	Agree with OPPO.

	Samsung
	a)
	

	Huawei
	a) and b)
	All the possible values of PDB should be supported.

	vivo
	a) and b)
	3ms and 25ms on top of Uu values.

	LG
	a)
	3ms and 25ms can be added.

	ZTE
	a) and b)
	On top of  Uu values, 3ms and 25ms should be added.

	Nokia
	b)
	AS 5QI and PQI may have different QoS parameters and value ranges, it’s better to define the parameter value based on PQI instead of reusing NR Uu parameter.

	Qualcomm
	
	While the table shows PQI values, the question is asking about whether to reuse NR Uu vales, so we are not sure how to reply. In general, the parameter shall be based on PQI settings.

	MediaTek
	a) and b)
	Reuse values in NR Uu and add lower values should be added.

	ITL 
	a) and b)
	Agree with OPPO. 3ms and 25ms can be added.


Summary of Q9-1:
16 companies provide the input to this question. 
11 companies agree that On top of Uu values, 3ms and 25ms should be added. 4 companies think that at least Uu value should be supported. 1 company think that at least the Packet Delay Budget values defined in the standardized PQI should be included.

Therefore, 
Proposal 16: On top of Uu values, 3ms and 25ms should be added for discard timer in case of NW configuration.
Question 9-2: If Pre-configuration option is used for discardTimer, which candidate value(s) is preferred to be specified over NR Sidelink?
a) 10ms, 20ms, 30ms, …, 1500ms, infinity (i.e. Full set of values as specified in NR Uu)
b) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a) and b)
	Same comment as above

	OPPO
	a) and 3ms, 25ms which is missing in the existing table
	By checking the PQI definition, all the latency requirement can be handled expect 3ms and 25ms, so they should be added. 

	CATT
	a) and b)
	Same as Question 9-1

	Ericsson
	a) with comments
	Same as Q 9-1

	Spreadtrum
	a) and b)
	Same as above comment.

	SHARP
	a)
	Other values could be introduced if necessary.

	Apple
	a) and b)
	Same as above comment.

	Samsung
	a)
	

	Huawei
	a) and b)
	Same as Q9-1

	vivo
	a) and b)
	

	LG
	a) and b)
	Same as Q 9-1

	ZTE
	a) and b)
	Same as Q9-1

	Nokia
	b)
	same as Q9-1

	Qualcomm
	
	Same as Q9-1

	MediaTek
	a) and b)
	Same comment as Question 9-1.

	ITL
	a) and b)
	


Summary of Q9-2:
All companies think that the discardtimer values of Pre-configuration option shall be same with NW configuration. 
Therefore, 
Proposal 17: On top of Uu values, 3ms and 25ms should be added for discard timer in case of Pre-configuration.
Question 9-3: If Default configuration option is used for discardTimer, which candidate value(s) is prefer to be specified over NR Sidelink?
a) 500ms (i.e. the maximum Packet Delay Budget in above PQI to QoS mapping Table )
b) Others, please specify

c) As in LTE, Undefined
and up to UE implementation

	Company
	Option(s)
	Comments

	Intel
	b) [100ms]
	Given that most PDB values are below 100ms, and if there will be only one default configuration, that would potentially be used for broadcast/groupcast, maximum value may not be meet the PDB of most services; so unless multiple configurations for different services can be supported, a more reasonable “average” value should be considered.  In general, however, if a single SLRB configuration is what is allowed, it might be best to leave this timer to UE implementation.

	OPPO
	c)
	We see no need to fix it to a single value, but can just up to UE implementation as in LTE.

	CATT
	c)
	

	Ericsson
	b)
	We have no strong view on this. However, we think it would be better to disable the discarding in case of default configuration i.e., discartTimer should be set to “infinity”.

	Spreadtrum
	c)
	Not appropriate to have fixed value for all service. 

	SHARP
	c)
	It could be UE implementation.

	Apple
	c)
	

	Samsung
	c)
	

	Huawei
	c)
	UE is able to know the PQI, therefore, it seems feasible to leave it to UE self.

	vivo
	c)
	Generally, the discardTimer should be set according to QoS requirement (i.e., Packet Delay Budget), it is reasonable that the exact value can be left to TX UE implementation based on different QoS requirements.  

	LG
	
	Wait until end of this year. Alternatively if there is no configuration, the value could be set by UE implementation as in LTE.

	ZTE
	c)
	

	Nokia
	c)
	

	Qualcomm
	c
	Left to UE implementation

	MediaTek
	c)
	

	ITL
	c)
	


Summary of Q9-3:
16 companies provide the input to this question. 
14 companies think that the Default discardtimer values shall be up to the UE implantation. Only two companies have different opinion. 

Therefore, 
Proposal 18: The Default discardtimer values shall be up to the UE implantation.

pdcp-SN-Size: The pdcp-SN-Size is maintained in both the Tx and Rx PDCP entity and the SN Size should be aligned. The values for pdcp-SN-Size specified in NR Uu are 12bits and 18bits, shown as below [16]. 
   pdcp-SN-SizeUL          ENUMERATED {len12bits, len18bits}                               OPTIONAL, -- Cond Setup2

        pdcp-SN-SizeDL          ENUMERATED {len12bits, len18bits}                               OPTIONAL, -- Cond Setup2

On the other hand, the pdcp-SN-Size defined for LTE Sidelink is different (i.e., 16bits) from Uu according to below agreement [17].
	Agreement in RAN2#87bis:
3.
The Pdcp-SN-Size shall be fixed to 16 bits in the specification.


Both values specified in NR Uu and LTE Sidelink may need to be considered for NR Sidelink. Thus, companies are invited to share their opinions on the candidate value(s) for pdcp-SN-Size under the premise of using NW configuration, Pre-configuration and Default configuration option, respectively.
Question 10-1: If NW configuration option is used for pdcp-SN-Size, which candidate value(s) is preferred to be specified over NR Sidelink?
a) 12bits 

b) 16bits

c) 18bits 
d) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	c)
	For unicast, as we commented in the SLRB email discussion, it can be shared between TX and RX UE and can be configurable.
For groupcast and broadcast, it should be fixed in specification as it relates to both TX and RX UEs. We don’t have strong preference on the value, but we can support NR Uu value of 18bits.

	OPPO
	Wait for SA3 reply
	In LTE, 16bits is decided since SA3 decided to use SN as 16-bit COUNTER, i.e., the input of the ProSe security algorithm. Therefore, we prefer to follow the decision from SA3 for NR-V2X as well.

	CATT
	Wait for SA3 reply
	Depends on whether SN will be used as an input of security, if it is, we should wait for SA3 input.

	Ericsson
	a) and c)
	For unicast, would be good to have this value configurable as it can be shared between TX UE and RX UT.

For groupcast and broadcast, this value should be fixed to 12bits as is the only supported value for SRB in NR Uu.

	Spreadtrum
	a) and c)
	Same as Uu link.

	Apple
	Wait for SA3 progress
	

	Samsung
	a), c)
	Same as Uu.

	Huawei
	a), c)
	Considering the different QoS requirement, we think it is beneficial to support 12 and 18 same as Uu at least for unicast.

For broadcast and groupcast, it seems not feasible to support configuration. Then c) is preferred.

	vivo
	a), c)
	We can send RAN2 preference to SA3 for double checking.

	LG
	
	Single size is preferred for R-16

	ZTE 
	Wait for SA3 progress
	We agree that for unicast,  the PDCP SN length can be configurable after negotiation between Tx and Rx UEs. For broadcast and groupcast, we can wait for SA3 on whether the SN should be an input for security algorithm.

	Nokia
	d)
	Wait for SA3

	Qualcomm
	b, c
	12-bit SN size is insufficient to support high data rate case. FFS whether 16-bit or 18-bit to be used.

	MediaTek
	a), c)
	Same as NR Uu.

	ITL
	Waif for SA3 progress
	


Summary of Q10-1:
15 companies provide the input to this question. 
8 companies prefer 18 bits, 6 companies prefer 12 bits. 1 company prefer 16 bits. 5 companies prefer wait for SA3 progress. 

Therefore 
Proposal 19: For NW configuration case, RAN2 sends pdcp-SN-Size values preference, i.e., 18 bits and 12 bits for PDCP SN size to SA3 for double checking.
Question 10-2: If Pre-configuration option is used for pdcp-SN-Size, which candidate value(s) is preferred to be specified over NR Sidelink?
a) 12bits
b) 16bits

c) 18bits
d) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	c)
	Same as above.

	OPPO
	Wait for SA3 reply
	In LTE, 16bits is decided since SA3 decided to use SN as 16-bit COUNTER, i.e., the input of the ProSe security algorithm. Therefore, we prefer to follow the decision from SA3 for NR-V2X as well.

	CATT
	Wait for SA3 reply
	Same as Question 10-1.

	Ericsson
	a) and c)
	For unicast, would be good to have this value configurable as it can be shared between TX UE and RX UT.

For groupcast and broadcast, this value should be fixed to 12bits as is the only supported value for SRB in NR Uu.

	Spreadtrum
	a) and c)
	Same as Uu link.

	Apple
	Wait for SA3 progress
	

	Samsung
	c)
	One of Uu SN sizes between 12 bits and 18 bits is preferred.

	Huawei
	a), c)
	Same as Q10-1.

	vivo
	a), c)
	We can send RAN2 preference to SA3 for double checking.

	LG
	
	Single size is preferred for R-16

	ZTE
	Wait for SA3 reply
	Same as Q10-1.

	Nokia
	d)
	Same as Q10-1

	Qualcomm
	b, c
	Same as Q10-1

	MediaTek
	a), c)
	Same as NR Uu.

	ITL
	Wait for SA3 progress
	


Summary of Q10-2:
All companies have the same views with question 10-1. 
Therefore 
Proposal 20: For pre-configuration case. RAN2 sends pdcp-SN-Size values preference, i.e., 18 bits and 12 bits for PDCP SN size to SA3 for double checking.
Question 10-3: If Default configuration option is used for pdcp-SN-Size, which candidate value(s) is prefer to be specified over NR Sidelink?
a) 12bits
b) 16bits
c) 18bits

d) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	c)
	We don’t have strong preference on the value, but it can be same as NR Uu value of 18bits.

	OPPO
	Wait for SA3 reply
	In LTE, 16bits is decided since SA3 decided to use SN as 16-bit COUNTER, i.e., the input of the ProSe security algorithm. Therefore, we prefer to follow the decision from SA3 for NR-V2X as well.

	CATT
	Wait for SA3 reply
	Same as Question 10-1.

	Ericsson
	a)
	In NR Uu, only 12bits can be used for SRBs. If SL SRB will use default setting, at least in the beginning, so 12 bits should be used as default.

	Spreadtrum
	c)
	

	Apple
	Wait for SA3 progress
	

	Samsung
	c)
	One of Uu SN sizes between 12 bits and 18 bits is preferred.

	Huawei
	c)
	See comments on Q10-1.

	vivo
	c)
	We can send RAN2 preference to SA3 for double checking.

	LG
	
	Single size is preferred for R-16

	ZTE
	Wait for SA3 reply
	Same as Q10-1

	Nokia
	d)
	Same as Q10-1

	Qualcomm
	b,c
	Same as Q10-1

	MediaTek
	c)
	

	ITL
	Wait for SA3 progress
	


Summary of Q10-3:
15 companies provide the input to this question. 
7 companies prefer 18 bits. 1 company prefer 12 bits, 1 company prefer 16bits, and 6 companies prefer waiting for SA3 progress. 

Therefore

Proposal 21: For default case, RAN2 sends pdcp-SN-Size values preference, i.e., 18 bits for PDCP SN size to SA3 for double checking.
maxCID: maxCID is part of the RHOC configuration. One CID value shall always be reserved for uncompressed flows. And the maxCID should be aligned between the Tx and Rx PDCP entity if RHOC is configured. The values for maxCID specified in NR Uu are shown as below [13]. Companies are invited to share their opinions on the candidate value(s) for maxCID under the premise of using NW configuration, Pre-configuration and Default configuration option, respectively.
maxCID                  INTEGER (1..16383)                                   DEFAULT 15,

Question 11-1: If NW configuration option is used for maxCID, which candidate value(s) is preferred to be specified over NR Sidelink?
a) INTEGER (1..16383) (i.e. Full set of values as specified in NR Uu)

b) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	We don’t have strong preference on the actual set of values. If ROHC is agreed to be supported, then maxCID is to be configured and we could get SA3 input if necessary, however, using the same value as that in NR Uu/LTE seems sufficient. 

	OPPO
	a)
	

	CATT
	a)
	

	Ericsson
	a)
	

	Spreadtrum
	a)
	

	Apple
	a)
	

	Samsung
	a)
	

	Huawei
	a)
	No strong opinion, but we are ok to reuse the Uu value.

	vivo
	a)
	

	LG
	a)
	

	ZTE
	a)
	

	Nokia
	a) With comments
	It might be beneficisla to wait for SA3s decision

	Qualcomm
	a
	

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q11-1:
All companies prefer INTEGER (1..16383) (i.e. Full set of values as specified in NR Uu) for maxCID for network configuration case.
Therefore

Proposal 22:  INTEGER (1..16383) (i.e. Full set of values as specified in NR Uu) is supported for maxCID for network configuration case.
Question 11-2: If Pre-configuration option is used for maxCID, which candidate value(s) is preferred to be specified over NR Sidelink?
a) INTEGER (1..16383) (i.e. Full set of values as specified in NR Uu)

b) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	Same as above

	OPPO
	a)
	

	CATT
	a)
	

	Ericsson
	a)
	

	Spreadtrum
	a)
	

	Apple
	a)
	

	Samsung
	a)
	

	Huawei
	a)
	

	vivo
	a)
	

	LG
	a)
	

	ZTE
	a)
	

	Nokia
	a) With comments
	Same as Q11-1

	Qualcomm
	a
	

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q11-2:
All companies have the same views with question 11-1. 
Therefore 
Proposal 23:  INTEGER (1..16383) (i.e. Full set of values as specified in NR Uu) is supported for maxCID for pre-configuration case.
Question 11-3: If Default configuration option is used for maxCID, which candidate value(s) is prefer to be specified over NR Sidelink?
a) 15 (i.e. Default value as specified in NR Uu) 
b) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	No strong preference.

	OPPO
	a)
	

	CATT
	a)
	

	Ericsson
	a)
	

	Spreadtrum
	a)
	

	Apple
	a)
	

	Samsung
	a)
	

	Huawei
	a)
	

	vivo
	a)
	

	LG
	a)
	

	ZTE
	a)
	

	Nokia
	a) With comments
	Same as Q11-1

	Qualcomm
	a
	

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q11-3:
All companies prefer 15 for maxCID. 

Therefore 
Proposal 24:  15 is used for default maxCID.
profiles: Similar to maxCID, profiles (i.e. supported header compression protocols) are also part of the RHOC configuration. And the profiles used in the Tx and Rx PDCP entity should be aligned if RHOC is configured. The profiles in NR PDCP are shown in the below Table [1]. 
********************************From TS 38.323***********************************************

5.7
Header compression and decompression

5.7.1
Supported header compression protocols and profiles
Table 5.7.1-1: Supported header compression protocols and profiles
	Profile Identifier
	Usage
	Reference

	0x0000
	No compression
	RFC 5795

	0x0001
	RTP/UDP/IP
	RFC 3095, RFC 4815

	0x0002
	UDP/IP
	RFC 3095, RFC 4815

	0x0003
	ESP/IP
	RFC 3095, RFC 4815

	0x0004
	IP
	RFC 3843, RFC 4815

	0x0006
	TCP/IP
	RFC 6846

	0x0101
	RTP/UDP/IP
	RFC 5225

	0x0102
	UDP/IP
	RFC 5225

	0x0103
	ESP/IP
	RFC 5225

	0x0104
	IP
	RFC 5225


********************************From TS 38.323***********************************************
Moreover, the profile identifier is configured over the air except 0x0000 (highlighted yellow above) which means no compression. The RRC signalling is shown as below [16]. 
profiles                SEQUENCE {

                    profile0x0001           BOOLEAN,

                    profile0x0002           BOOLEAN,

                    profile0x0003           BOOLEAN,

                    profile0x0004           BOOLEAN,

                    profile0x0006           BOOLEAN,

                    profile0x0101           BOOLEAN,

                    profile0x0102           BOOLEAN,

                    profile0x0103           BOOLEAN,

                    profile0x0104           BOOLEAN
                },

Companies are invited to share their opinions on the candidate value(s) for profiles under the premise of using NW configuration, Pre-configuration and Default configuration option, respectively.
Question 12-1: If NW configuration option is used for profiles, which candidate value(s) is preferred to be specified over NR Sidelink?
a) profile0x0001, profile0x0002, etc. (i.e. Full set of values as specified in NR Uu)

b) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)
(profile0x0001                               profile0x0002                               profile0x0004                               profile0x0006                               profile0x0101                               profile0x0102                                                   profile0x0104           )
	Since IP is to be supported, it is necessary to support almost all the profiles. However, TS23.287 only suggests UDP and TCP for transport protocol support over IP. It is not clear whether ESP/IP would be needed for V2X. 

	OPPO
	a)
	A full set configuration is more future proof.

	CATT
	a)
	

	Ericsson
	a)
	No need to have different candidate profiles values between Uu and SL.

	Spreadtrum
	a)
	

	Apple
	a)
	

	Samsung
	a)
	

	Huawei
	a)
	For future proof, we think support of all the values is better.

	vivo
	a)
	

	LG
	a)
	

	ZTE
	a)
	

	Nokia
	a) With comments
	Same as Q11-1

	Qualcomm
	a)
	

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q12-1:
15 companies provide the input to this question. 
14 companies prefer option a and 1 company prefer option b. 

Therefore, 
Proposal 25: Profile0x0001, profile0x0002, etc. (i.e. Full set of values as specified in NR Uu) is used for NR Sidelink in case of the network configuration. 
Question 12-2: If Pre-configuration option is used for profiles, which candidate value(s) is preferred to be specified over NR Sidelink?
a) profile0x0001, profile0x0002, etc. (i.e. Full set of values as specified in NR Uu)
b) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)
	Same as above

	OPPO
	a)
	Same as abve

	CATT
	a)
	

	Ericsson
	a)
	Same as above

	Spreadtrum
	a)
	

	Apple
	a)
	

	Samsung
	a)
	

	Huawei
	a)
	

	vivo
	a)
	

	LG
	
	“a)” could be a baseline. Further checking is needed. 

	ZTE
	a)
	

	Nokia
	a) With comments
	Same as Q11-1

	Qualcomm
	a
	

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q12-2:
15 companies provide the input to this question. 
14 companies prefer option a and 1 company prefer option b. 

Therefore, 
Proposal 26: Profile0x0001, profile0x0002, etc. (i.e. Full set of values as specified in NR Uu) is used for NR Sidelink in case of the pre-configuration. 

Question 12-3: If Default configuration option is used for profiles, which candidate value(s) is prefer to be specified over NR Sidelink?
a) 0x0000 (i.e. No compression)
b) 0x0001 (i.e. First entry of profiles filed in NR Uu)
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)
	

	OPPO
	No need for a fixed default profile configuration
	There is no need to fix to a specific profile, since the profile ID is included in the header of ROHC, and thus RX UE can know the profile being used by the TX UE.

	CATT
	No need for a fixed default profile configuration
	Agree with OPPO.

	Ericsson
	c)
	At least header compression for IP protocol should be supported by default (i.e. profile0x0004 or profile0x0104) for IP based traffic.

	Spreadtrum
	c)
	No need to fix the profile.

	Apple
	c)
	Agree with OPPO.

	Samsung
	c)
	Agree with OPPO

	Huawei
	c)
	Not needed. As OPPO commented, the profile will be exchanged, it seems not necessary to introduce such a default configuration.

	vivo
	c
	Agree with OPPO.

	LG
	
	“a)” could be a baseline. Further checking is needed. 

	ZTE
	c)
	No need for a fixed default profile configuration, agree with OPPO.

	Nokia
	c)
	Same as Q11-1

	Qualcomm
	No need for a fixed default profile configuration
	

	MediaTek
	c)
	Agree with OPPO.

	ITL
	c)
	Agree with OPPO.


Summary of Q12-3:
All companies agree that fixed value is not needed for default case because the profile ID is included in the header of ROHC, and thus RX UE can know the profile being used by the TX UE.
Therefore, 
Proposal 27: No fixed profile ID is needed for NR Sidelink default configuration. 

t-Reordering: The t-Reordering is maintained in the Rx PDCP entity. The values for t-Reordering timer specified in NR Uu are shown as below [13]. Companies are invited to share their opinions on the candidate value(s) for t-Reordering under the premise of using NW configuration, Pre-configuration and Default configuration option, respectively.

t-Reordering                ENUMERATED {

                                    ms0, ms1, ms2, ms4, ms5, ms8, ms10, ms15, ms20, ms30, ms40,

                                    ms50, ms60, ms80, ms100, ms120, ms140, ms160, ms180, ms200, ms220,

                                    ms240, ms260, ms280, ms300, ms500, ms750, ms1000, ms1250,

                                    ms1500, ms1750, ms2000, ms2250, ms2500, ms2750,

                                    ms3000, spare28, spare27, spare26, spare25, spare24,

                                    spare23, spare22, spare21, spare20,

                                    spare19, spare18, spare17, spare16, spare15, spare14,

                                    spare13, spare12, spare11, spare10, spare09,

                                    spare08, spare07, spare06, spare05, spare04, spare03,

                                    spare02, spare01 }                                          OPTIONAL, -- Need S

Question 13-1: If NW configuration option is used for t-Reordering, which candidate value(s) is preferred to be specified over NR Sidelink?
a) 0ms, 1ms, 2ms, …, 2750ms, 3000ms (i.e. Full set of values as specified in NR Uu)

b) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	The granularity seems sufficient and there are enough lower values to cater to the required delay budget for the foreseen V2X applications.

	OPPO
	a)
	

	CATT
	a)
	

	Ericsson
	a)
	

	Spreadtrum
	a)
	

	Apple
	a)
	

	Samsung
	a)
	

	Huawei
	a)
	

	vivo
	a)
	

	LG
	a)
	

	ZTE
	a)
	

	Nokia
	a)
	no strong reason of differentiating them with NR uu

	Qualcomm
	a
	

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q13-1:
All companies agree that 0ms, 1ms, 2ms, …, 2750ms, 3000ms (i.e. Full set of values as specified in NR Uu) is used for t-Reordering in the network configuration case. 
Therefore, 
Proposal 28: 0ms, 1ms, 2ms, …, 2750ms, 3000ms (i.e. Full set of values as specified in NR Uu) is used for t-Reordering in the network configuration case. 

Question 13-2: If Pre-configuration option is used for t-Reordering, which candidate value(s) is preferred to be specified over NR Sidelink?
a) 0ms, 1ms, 2ms, …, 2750ms, 3000ms (i.e. Full set of values as specified in NR Uu)

b) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	Same as above

	OPPO
	a)
	

	CATT
	a)
	

	Ericsson
	a)
	

	Spreadtrum
	a)
	

	Apple
	a)
	

	Samsung
	a)
	

	Huawei
	a)
	

	vivo
	a)
	

	LG
	a)
	

	ZTE
	a)
	

	Nokia
	a)
	same as Q13-1

	Qualcomm
	a
	

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q13-2:
All companies agree that 0ms, 1ms, 2ms, …, 2750ms, 3000ms (i.e. Full set of values as specified in NR Uu) is used for t-Reordering in the pre-configuration case. 
Therefore, 
Proposal 29: 0ms, 1ms, 2ms, …, 2750ms, 3000ms (i.e. Full set of values as specified in NR Uu) is used for t-Reordering in the pre-configuration case.
Question 13-3: If Default configuration option is used for t-Reordering, which candidate value(s) is prefer to be specified over NR Sidelink?
a) 0ms (i.e., No re-ordering)
b) Others, please specify

c) As in LTE, Undefined
and up to UE implementation

	Company
	Option(s)
	Comments

	Intel
	b)
	We don’t have strong preference, but it might be necessary to allow sufficient timer for reordering e.g. 5ms. to support tighter latencies and reliability requirements for V2X.In general, however, if a single SLRB configuration is what is allowed, it might be best to leave this timer to UE implementation.

	OPPO
	c)
	We see no need to fix it to a single value.

	CATT
	c)
	

	Ericsson
	c)
	t-Reordering is a RX only parameter and the default value could be up to UE implementation.

	Spreadtrum
	c)
	

	Apple
	c)
	

	Samsung
	b)
	Since we cannot assume in-sequence arrival at the receiver, it would be needed to specify t-reordering with a certain value.

	Huawei
	c) 
	

	vivo
	c)
	We share above comments that UE implementation is better than introducing default value for t-Reordering.

	LG
	c)
	Alternatively the value can be set by UE implementation as in LTE.

	ZTE
	c)
	

	Nokia
	c)
	

	Qualcomm
	c
	

	MediaTek
	c)
	

	ITL
	c)
	


Summary of Q13-3:
Majority companies prefer leaving t-Reordering value up to the UE implementation for default configuration. 
Therefore, 
Proposal 30: T-Reordering value is up to the UE implementation for default configuration.
Any other issues related with PDCP parameters configuration worth discussing? 
Question X: Please describe, if any
	Company
	Option(s)
	Comments

	
	
	

	
	
	


PDCP PDU formats
Two kinds of PDCP PDU format have been defined for LTE Sidelink SLRBs, which are used for one-to-many communication and one-to-one communication, correspondingly shown in the following Figures [1].
********************************From TS 36.323***********************************************

6.2.10
User plane PDCP Data PDU for SLRB

Figure 6.2.10.1 shows the format of the PDCP Data PDU for SLRB used for one-to-many communication where a 16 bit SN length is used.
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Figure 6.2.10.1: PDCP Data PDU format for SLRB used for one-to-many communication
Figure 6.2.10.2 shows the format of the PDCP Data PDU for SLRB used for one-to-one communication where a 16 bit SN length is used. MAC-I field is used only for the SLRB that needs integrity protection.
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Figure 6.2.10.2: PDCP Data PDU format for SLRB used for one-to-one communication
********************************From TS 36.323***********************************************

Given that the detailed PDCP PDU format design is more suitable for Stage 3 discussion and decision, this email discussion mainly tries to collect company views on whether to refer the PDCP header fields for LTE Sidelink to NR Sidelink and makes conclusions accordingly. 
From the above Figures, all of PDCP header fields for LTE Sidelink can be divided into 4 categories:

1) SDU Type

2) PDCP SN
3) Ciphering related fields, i.e. PTK Index, PTK Identity for one-to-many communication and KD-sess ID for one-to-one communication 

4) Integrity protection related fields, i.e. MAC-I

In the email discussion, the questions are focused on confirming the need of above PDCP header fields in NR Sidelink PDCP PDU format design.
SDU Type: The SDU Type field is used to differentiate between IP, ARP and PC5 Signalling Protocol and Non-IP. PDCP entity may handle the SDU differently per SDU Type, e.g. header compression is applicable to IP SDU but not ARP SDU and Non-IP SDU. Companies are invited to share their opinions on the need of SDU Type field in the PDCP header for NR Sidelink.
Question 14-1: For NR Sidelink, do companies agree on the need of SDU Type field in the PDCP PDU format?
a) YES
b) NO

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	Based on TS23.287, we know that at least IP type and unstructured type V2X messages are to be supported, hence SDU type field similar to LTE Sidelink needs to be considered for NR Sidelink. 

	OPPO
	a)
	

	CATT
	a)
	

	Ericsson
	a)
	

	Spreadtrum
	a)
	

	SHARP 
	a)
	

	Apple
	a)
	

	Samsung
	a)
	

	Huawei
	b)
	In LTE sidelink, the Rx UE needs to distinguish the IP, ARP and PC5-S. If it is IP, then the packet should be delivered to IP layer. If it is PC5-S signalling, it should be delivered to V2X layer. If it is ARP, then AS will handle it.

But in NR V2X, 

· The ARP is not supported. 

· For PC5-S signalling, we think it is feasible to apply dedicated SLRB/LCID. From the perspective of Rx UE, it is able to know it is PC5-S signalling by identifying the SLRB. 

· For IP and non-IP, it is not sure whether there is any difference from the perspective of upper layer. In our understanding, it should be the same. In addition, the data flow is tagged with PFI for NR SL, theoretically speaking, Rx UE can identify the property of data flow via PFI.

Therefore, there is no need introduce SDU Type field in the PDCP PDU format.

	vivo
	a)
	

	LG
	
	Further discussion is needed. 

	ZTE
	a)
	

	Nokia
	a)
	

	Qualcomm
	a
	Yes, it is still needed at least for broadcast and groupcast case

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q14-1:
16 companies provide the input to this question. 
15 companies prefer having SDU Type field in the PDCP PDU format. 1 company think SDU Type field is not needed in the PDCP PDU format. 
Therefore, 
Proposal 31: SDU Type field in the PDCP PDU format is needed. 
If the answer to Question 14-1 is YES, then:

Question 14-2: Which of the following value(s) specified in LTE Sidelink can be applicable to NR Sidelink?
a) IP

b) ARP 

c) PC5 Signalling Protocol 

d) Non-IP

e) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a),c),d)
	From TS23.287, we know that IP and non-IP are to be supported in addition to potentially, the PC5 signalling protocol which is TBD.As per TS 23.303, ARP is not used for unicast communication and it is not clear whether it will be used for groupcast/broadcast in NR Sidelink. We could check with SA2 about ARP support in NR Sidelink.

	OPPO
	a),b),d)
	For c), if the SLRB/LCH used to carry the PC5-S is separated from the others used for user plane data, there seems no need to have a code-point for PC5-S in SDU-type field. So it depends on how RAN2 concludes on the way to carry PC5-S signalling.

	CATT
	a),  c), d)
	Agree with Intel

	Ericsson
	a), b), c), d)
	

	Spreadtrum
	a), d)
	At least differentiation of IP and non-IP data should be supported. 

	SHARP 
	a), d) 
	

	Apple
	a) d)
	At least a) and d).

For c) PC5 signaling, we should first decide whether to carry it in a dedicated logical channel. If yes, there is no need to differentiate it in PDCP header.

	Samsung
	a), c), d)
	

	Huawei
	e)
	Nothing is needed. See comments on Q14-1.

	vivo
	a), b), c), d)
	Regarding OPPO’s comments, it is observed that in LTE Sidelink, the SLRB/LCH used to carry the PC5-S is already separated from the others used for user plane data, i.e., LCID 28~30 for PC5-S and LCID 1~10 for user plane data according to TS 33.303 (highlighted as below).

The bearer with LCID = 28 shall be used to carry signalling messages that are not protected.
The bearer with LCID = 29 shall be used for Direct Security Mode Command and Direct Security Mode Complete.

The bearer with LCID = 30 shall be used for other signalling messages that are confidentiality and integrity protected.

The bearer with LCID = 1 to 10 may be used for user plane traffic with confidentiality protection.

So we don’t think it is related to how RAN2 concludes on the way to carry PC5-S signalling. The code-point for PC5-S in SDU-type field is necessary due to different security requirements.

	LG
	
	Further discussion is needed. 

	ZTE
	a) d)
	

	Nokia
	a),b),d)
	for c), it depends on whether PC5 SP is via PC5 SRB or not. If it is transmitted over SL SRB, it may be identified via different LCID instead of SDU type field.

	Qualcomm
	a,b,d
	

	MediaTek
	a), b), d)
	For c), agree with OPPO.

	ITL
	a), d)
	


Summary of Q14-2:
14 companies agree that IP and non-IP types are needed. For rest type field can further discuss. 
Therefore, 
Proposal 32: IP and non-IP types field are needed. FFS for ARP and PC5 Signalling Protocol.
PDCP SN: The PDCP SN field is related to many PDCP functions, e.g., maintenance of PDCP SNs, re-ordering and in-order delivery, etc. Thus, the need of PDCP SN filed in the PDCP header is foreseen for NR Sidelink. Companies are invited to share their opinions on the need of SDU Type field in the PDCP header for NR Sidelink.

Question 15: For NR Sidelink, do companies agree on the need of PDCP SN field in the PDCP PDU format?
a) YES

b) NO

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	

	OPPO
	a)
	

	CATT
	a)
	

	Ericsson
	a)
	

	Spreadtrum
	a)
	

	SHARP 
	a)
	

	Apple
	a)
	

	Samsung
	a)
	

	Huawei
	a)
	

	vivo
	a)
	

	LG
	a)
	

	ZTE
	a)
	

	Nokia
	a)
	it depends on discussion result of Q2. If PDCP SN is agreed to be needed, then PDCP SN should be included in the PDCP DPU header.

	Qualcomm
	a
	

	MediaTek
	a)
	

	ITL
	a)
	


Summary of Q15:
All companies think that PDCP SN field is needed. 
Therefore,

Proposal 33: PDCP SN field is needed.
If the answer to Question 15 is YES, then the value specified for PDCP SN field can be resolved by Question 10 series for pdcp-SN-Size. Therefore, question on the value(s) of PDCP SN field can be skipped.

Ciphering related fields: The Ciphering related fields include PGK Index (5 bits), PTK Identity (16 bits) for one-to-many communication and KD-sess ID (16 bits) for one-to-one communication as specified in TS 33.303 [12]. It is noted that different ciphering requirements are used for one-to-many communication and one-to-one communication. Similarly, the ciphering related fields for NR Sidelink unicast may also be different from NR Sidelink groupcast and broadcast. Companies are invited to share their opinions on the need of corresponding ciphering related fields in the PDCP header for NR Sidelink unicast, groupcast and broadcast, respectively.

Question 16-1: For NR Sidelink unicast, do companies agree on the need of ciphering related fields in the PDCP PDU format?
a) YES

b) NO

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	We agree that some fields are needed in the PDCP PDU format, but we think that we should wait until SA3 conclusions to finalize on the actual fields/parameters. 

	OPPO
	Wait for SA3 reply
	The latest SA3 reply is for integrity protection of unicast PC5-S signalling, so the ciphering part is still FFS.

	CATT
	Wait for SA3 reply
	

	Ericsson
	c)
	Even if we are in favour of it, we think is better to wait for SA3 input first.

	Spreadtrum
	c)
	Wait for SA3.

	SHARP 
	Wait for SA3 reply
	

	Apple
	Wait for SA3 progress
	

	Samsung
	c)
	RAN2 should wait for SA3 recommendation on ciphering/deciphering in NR V2X since NR V2X security algorithm may use those specified by non-3GPP as LTE V2X.

	Huawei
	c)
	Wait for SA3 progress.

	vivo
	a)
	The need of ciphering related fields can be confirmed based on discussion in Question 4. However, further details can be based on SA3 discussion and conclusions.

	LG
	a)
	Depends on SA3 decision.

	ZTE
	c)
	Wait for SA3 reply

	Nokia
	a) with comments
	Wait for SA3; It seems to be needed if ciphering is agreed to be supported.

	Qualcomm
	Wait for SA3
	

	MediaTek
	Wait for SA3 reply
	

	ITL
	c)
	Wait for SA3. 


If the answer to Question 16-1 is YES, then please continue to Question 16-2. Otherwise, go to Question 16-3:

Question 16-2: Which of the following field(s) specified in LTE Sidelink can be applicable to NR Sidelink unicast?
a) KD-sess ID
b) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	
	Same as above, we need to wait for SA3 to conclude on the unicast security support for NR V2X Sidelink before deciding on this. 

	OPPO
	Wait for SA3 reply
	

	CATT
	Wait for SA3 reply
	

	Ericsson
	b)
	Same as above

	SHARP 
	Wait for SA3 reply
	

	Apple
	Wait for SA3 progress
	

	Samsung
	b)
	Same as Q16-1

	Huawei
	b)
	Wait for SA3 progress.

	vivo
	b)
	Details can be based on SA3 discussion and conclusions.

	LG
	
	Depends on SA3 decision.

	ZTE
	b)
	Wait for SA3 reply

	Nokia
	b)
	Same as 16-1

	Qualcomm
	Wait for SA3
	

	MediaTek
	b)
	Wait for SA3 progress.

	ITL
	Wait for SA3
	


Question 16-3: For NR Sidelink groupcast, do companies agree on the need of ciphering related fields in the PDCP PDU format?
a) YES

b) NO

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel 
	a)
	We agree that ciphering should be supported in NR sidelink groupcast as it was already supported in LTE sidelink; however, the security protection details of groupcast communication is still not finalized w.r.t SA3. So, we can wait to decide the actual fields until there is progress there. 

	OPPO
	Wait for SA3 reply
	According to latest SA3 reply, it depends on the need of 3GPP layer signalling, so it is still FFS.

	CATT
	Wait for SA3 reply
	

	Ericsson
	b)
	

	Spreadtrum
	c)
	Depends on SA3.

	SHARP 
	Wait for SA3 reply
	

	Apple
	Wait for SA3 progress
	

	Samsung
	b)
	Since SL groupcast is a special case of SL broadcast, so we prefer to reuse LTE-V2X but we are fine to wait for SA3 recommendation. 

	Huawei
	c)
	Wait for SA3 progress.

	vivo
	a)
	We share the same view as Intel.

	LG
	a)
	Depends on SA3 decision.

	ZTE
	c)
	Wait for SA3 reply

	Nokia
	c)
	Same as 16-1

	Qualcomm
	Wait for SA3
	

	MediaTek
	c)
	Wait for SA3 progress.

	ITL
	Wait for SA3
	


If the answer to Question 16-3 is YES, then please continue to Question 16-4. Otherwise, go to Question 16-5:
Question 16-4: Which of the following field(s) specified in LTE Sidelink can be applicable to NR Sidelink groupcast?
a) PGK Index
b) PTK Identity

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel 
	
	Same as comment to 16-2

	OPPO
	Wait for SA3 reply
	

	CATT
	Wait for SA3 reply
	

	SHARP 
	Wait for SA3 reply
	

	Apple
	Wait for SA3 progress
	

	Huawei
	c)
	Wait for SA3 progress.

	vivo
	c)
	Details can be based on SA3 discussion and conclusions.

	LG
	
	Depends on SA3 decision.

	ZTE
	c)
	Wait for SA3 reply

	Nokia
	c)
	Same as 16-1

	Qualcomm
	Wait for SA3
	

	MediaTek
	c)
	Wait for SA3 progress

	ITL
	Wait for SA3
	


Question 16-5: For NR Sidelink broadcast, do companies agree on the need of ciphering related fields in the PDCP PDU format?
a) YES

b) NO

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)
	

	OPPO
	b)
	

	CATT
	b)
	

	Ericsson
	b)
	

	Spreadtrum
	b)
	

	SHARP 
	b)
	

	Apple
	b)
	

	Samsung
	b)
	

	Huawei
	b)
	

	vivo
	a)
	According to LTE SA3 specification TS 33.303 as below, ciphering for one-to-many communication is supported.

6.2
Security for One-to-many ProSe direct communication

6.2.2
Security requirements

For the protection of the data transmission between the UEs, the following requirements apply
[some text omitted]

-
Confidentiality of one-to-many communications should be supported. Its use would be a configuration option related to network operations and should hence be under control of the network operator.

[some text omitted]

Based on above observation, it is suggest that this function can be inherited from LTE.

	LG
	
	Depends on SA3 decision.

	ZTE
	b)
	

	Nokia
	c)
	Same as 16-1

	Qualcomm
	b
	

	MediaTek
	b)
	

	ITL
	b)
	


If the answer to Question 16-5 is YES, then please continue to Question 16-6. Otherwise, this is the end of Question 16 series.

Question 16-6: Which of the following field(s) specified in LTE Sidelink can be applicable to NR Sidelink broadcast?
a) PGK Index
b) PTK Identity

c) Others, please specify

	Company
	Option(s)
	Comments

	vivo
	c)
	Details can be based on SA3 discussion and conclusions.

	LG
	
	Depends on SA3 decision.


Summary of Q16-1 ~ 16-5:
16 companies provide the input to this question. 
Majority companies think that the Ciphering related fields for SL unicast and groupcast depend on SA3 decision. Ciphering related fields for SL broadcast are not needed. 
Therefore,

Proposal 34: Ciphering related fields for SL broadcast are not needed. Wait for SA3 progress about the SL unicast and groupcast.
Integrity protection related fields: MAC-I (Message Authentication Code for Integrity) is the integrity protection related field for one-to-one communication. On the other hand, for one-to-many communication the integrity protection requirements are not applicable. Details can be found in TS 33.303 [12]. Similarly, the integrity protection related field may only be applicable to NR Sidelink unicast but not NR Sidelink groupcast and broadcast. Companies are invited to share their opinions on the need of integrity protection related fields in the PDCP header for NR Sidelink unicast, groupcast and broadcast, respectively.

Question 17-1: For NR Sidelink unicast, do companies agree on the need of integrity protection related fields in the PDCP PDU format?
a) YES

b) NO

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	

	OPPO
	a) for PC5-S, and wait for SA3 reply for the others
	According to the latest SA3 reply, it is about PC5-S signalling of unicast case, while no conclusion on the others, i.e., still FFS.

	CATT
	a)
	

	Ericsson
	a)
	

	Spreadtrum
	a)
	At least for PC5-S.

	SHARP 
	a)
	

	Apple
	Wait for SA3 progress
	Should better wait longer for a complete design from SA3.

	Samsung
	c)
	RAN2 should wait for SA3 recommendation on integrity protection in NR V2X since NR V2X security algorithm may use those specified by non-3GPP as LTE V2X.

	Huawei 
	a) with comments
	At lease for PC5-S. Others FFS.

	vivo
	a)
	

	LG
	a)
	Depends on SA3 decision.

	ZTE
	a)
	

	Qualcomm
	Wait for SA3
	

	MediaTek
	a) for PC5-S
	

	ITL
	Wait for SA3
	


If the answer to Question 17-1 is YES, then please continue to Question 17-2. Otherwise, go to Question 17-3:

Question 17-2: Which of the following field(s) specified in LTE Sidelink can be applicable to NR Sidelink unicast?
a) MAC-I
b) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a) with comment
	Wait for SA3 progress.

	OPPO
	a) for PC5-S, and wait for SA3 reply for the others
	As reply in Q17-1.

	CATT
	Wait for SA3 reply
	

	Ericsson
	a)
	MAC-I could in general be used for integrity protection for both Uu and SL. However, we may need to wait for SA3.

	Spreadtrum
	a)
	

	Apple
	Wait for SA3 progress
	Should better wait longer for a complete design from SA3.

	Huawei
	a)
	Needs SA3 confirmation.

	vivo
	a)
	Details can be based on SA3 discussion and conclusions.

	LG
	a)
	Depends on SA3 decision.

	ZTE
	Wait for SA3 reply
	

	Qualcomm
	Wait for SA3
	

	MediaTek
	a)
	

	ITL
	Wait for SA3
	


Question 17-3: For NR Sidelink groupcast, do companies agree on the need of integrity protection related fields in the PDCP PDU format?
a) YES

b) NO

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	As per our response to question 5-2, it is a requirement to be supported. 

	OPPO
	Wait for SA3 reply
	According to the latest SA3 reply, it depends on the need of 3GPP layer signalling.

	CATT
	Wait for SA3 reply
	

	Ericsson
	b)
	

	Spreadtrum
	c)
	See comments to question 5-2 and wait for SA3.

	Apple
	Wait for SA3 progress
	Should better wait longer for a complete design from SA3.

	Samsung
	b)
	Since SL groupcast is a special case of SL broadcast, so we prefer to reuse LTE-V2X but we are fine to wait for SA3 recommendation.

	Huawei
	c)
	Wait for SA3 progress.

	vivo
	c)
	Wait for SA3 progress.

	LG
	
	Depends on SA3 decision.

	ZTE
	c)
	Wait for SA3 reply

	Qualcomm
	Wait for SA3
	

	MediaTek
	c)
	Wait for SA3 progress.

	ITL
	Wait for SA3
	


If the answer to Question 17-3 is YES, then please continue to Question 17-4. Otherwise, go to Question 17-5:
Question 17-4: Which of the following field(s) specified in LTE Sidelink can be applicable to NR Sidelink groupcast?
a) MAC-I
b) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a) with comment
	Wait for SA3 progress.

	OPPO
	Wait for SA3 reply
	

	CATT
	Wait for SA3 reply
	

	Apple
	Wait for SA3 progress
	Should better wait longer for a complete design from SA3.

	Huawei
	b)
	Wait for SA3 progress.

	vivo
	b)
	Wait for SA3 progress.

	LG
	
	Depends on SA3 decision.

	ZTE
	b)
	Wait for SA3 reply

	Qualcomm
	Wait for SA3
	

	MediaTek
	b)
	Wait for SA3 progress.

	ITL
	Wait for SA3
	


Question 17-5: For NR Sidelink broadcast, do companies agree on the need of integrity protection related fields in the PDCP PDU format?
a) YES

b) NO

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)
	

	OPPO
	b)
	

	CATT
	b)
	

	Ericsson
	b)
	

	Spreadtrum
	b)
	

	SHARP 
	b)
	

	Apple
	b)
	

	Samsung
	b)
	

	Huawei
	b)
	

	vivo
	b)
	

	LG
	b)
	

	ZTE
	b)
	

	Qualcomm
	Wait for SA3
	

	MediaTek
	b)
	

	ITL
	b)
	


If the answer to Question 17-5 is YES, then please continue to Question 17-6. Otherwise, this is the end of Question 18 series.
Question 17-6: Which of the following field(s) specified in LTE Sidelink can be applicable to NR Sidelink broadcast?
a) MAC-I
b) Others, please specify

	Company
	Option(s)
	Comments

	
	
	


Summary of Q17-1 ~ 17-5:
15 companies provide the input to this question. 
Majority companies think that the Integrity Protection related fields for SL unicast is needed and Integrity Protection related fields for groupcast depend on SA3 decision. The Integrity Protection related fields for SL broadcast are not needed. 
Therefore,

Proposal 35: The Integrity Protection related fields for SL broadcast are not needed. The Integrity Protection related fields for SL unicast are needed. Wait for SA3 progress about the SL groupcast.
Any other issues related to PDCP PDU formats worth discussing?
Question X: Please describe, if any
	Company
	Option(s)
	Comments

	OPPO
	1) The design of PDCP control PDU

2) The D/C field of PDCP Data PDU
	For 1), it is not needed in LTE V2X since it is limited to broadcast and RLC UM, but now is needed and can probably reuse Uu design.

For 2), it is not needed in LTE V2X since there is no control PDU and thus no need to differentiate, but now if control PDU is introduced, it is needed.


Summary of Q X:
Proposal 36: FFS about the design of PDCP control PDU and necessity of the D/C field of PDCP Data PDU.
PDCP state variable initialization
· PDCP state variable in the transmitting PDCP entity

In NR Uu, the PDCP state variable maintained in the transmitting PDCP entity is TX_NEXT and the initial value of TX_NEXT is set to 0, which is specified as below [1].
********************************From TS 38.323***********************************************

7.1
State variables
The transmitting PDCP entity shall maintain the following state variables:
a)
TX_NEXT
This state variable indicates the COUNT value of the next PDCP SDU to be transmitted. The initial value is 0.

********************************From TS 38.323***********************************************

On the other hand, in LTE V2X Sidelink, the PDCP state variable maintained in the transmitting PDCP entity are Next_PDCP_TX_SN and TX_HFN. The initial value of TX_HFN is set to 0, while the initial value of Next_PDCP_TX_SN is set to 1 for the traffic of Release 15 TX profile and 0 for the Release 14 TX profile, highlighted yellow as follows [6]. The reason behind different initialization of Next_PDCP_TX_SN is that LTE V2X Sidelink adopted a unified solution for packet duplication and non-duplication cases in Release 15 as we illustrated above. 
********************************From TS 36.323***********************************************

7.1
State variables
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. For the PDCP entity mapped with SLRB of which the indicated SL-V2X-TxProfile is rel15 (see TS 36.331 [3]), the UE shall set Next_PDCP_TX_SN to 1 at establishment of the PDCP entity.
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.
********************************From TS 36.323***********************************************

Given that the COUNT value is composed of a HFN and the PDCP SN, then the initial value for the COUNT value (which equals to TX_NEXT) is 1 for LTE V2X Sidelink Release 15 and 0 for Release 14. Based on above observations, the initial value of PDCP variables in NR V2X Sidelink will be different depending on which PDCP behavior is followed, i.e., defined for NR Uu or LTE V2X Sidelink. It is also pointed out in [5] that for NR Sidelink unicast, because the connection has to be maintained during the whole session, so that the initialization of PDCP variable can be similar to UL/DL case. While the initialization of PDCP variable for NR Sidelink groupcast and broadcast may be more like the LTE V2X case. Assume that the naming of PDCP state variable is the same as NR Uu, companies are invited to share their opinions on how to initialize PDCP state variable in the transmitting PDCP entity for NR Sidelink unicast, groupcast and broadcast, respectively.
Question 18-1: For NR Sidelink unicast, which of the following options is preferred to initialize PDCP state variable in the transmitting PDCP entity?
a) Set TX_NEXT to 0
b) Set TX_NEXT to 1
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	it is reasonable to consider NR Uu UL/DL as baseline in this case. 

	OPPO
	a)
	The difference of Rel-14 and Rel-15 LTE V2X is due to the SN is fixed to be 0 in Rel-14 and thus has to be differentiated in Rel-15 by using a non-zero value. 

In NR-V2X, if we start from the first release to align with NR Uu behaviour, there would be no such issue. It is generally applicable to all cast types.

	CATT
	a)
	Agree with OPPO.

	Ericsson
	a)
	Agree with OPPO

	Spreadtrum
	a)
	If PDCP SN maintenance is supported in NR V2X, the PDCP SN can start from value zero.

	SHARP 
	a)
	

	Apple
	a)
	Agree with OPPO.

	Samsung
	a)
	Since NR PDCP and LTE PDCP for V2X can be different from each other, initial variables do not need to be the same. For instance, PDCP version change with variable synchronization seems not necessary. Even in EN-DC Uu, PDCP version change is allowed with release and addition. The connection could be maintained without lossless version change.

	Huawei
	a)
	Agree with OPPO.

	vivo
	a)
	In unicast case, the connection is maintained during the whole session, so that the initialization of PDCP variable can be similar to Uu case.

	LG
	a)
	

	ZTE
	a)
	Agree with OPPO

	Nokia
	a)
	agree to follow UL/DL case as PDCP entity for SL unicast is configured via PC5-RRC signaling procedure similar as Uu UL/DL.

	Qualcomm
	a
	Agree with OPPO. This is different from LTE-V2X broadcast case

	MediaTek
	a)
	Agree with OPPO

	ITL
	a)
	


Question 18-2: For NR Sidelink groupcast, which of the following options is preferred to initialize PDCP state variable in the transmitting PDCP entity?
a) Set TX_NEXT to 0 

b) Set TX_NEXT to 1

c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)
	it is reasonable to consider LTE V2X sidelink as baseline in this case.

	OPPO
	a)
	The difference of Rel-14 and Rel-15 LTE V2X is due to the SN is fixed to be 0 in Rel-14 and thus has to be differentiated in Rel-15 by using a non-zero value. 

In NR-V2X, if we start from the first release to align with NR Uu behaviour, there would be no such issue. It is generally applicable to all cast types.

	CATT
	a)
	Same as Q18-1.

	Ericsson
	a)
	Agree with OPPO

	Spreadtrum
	a)
	Same as comments in 18-1.

	SHARP 
	a)
	

	Apple
	a)
	Agree with OPPO.

	Samsung
	a)
	Unified solution is preferred. 

	Huawei
	a)
	Agree with OPPO

	vivo
	a)
	Potential issue raised in LTE V2X can be avoided if we decide PDCP SN maintainace from the very beginning. Also an unified solution for all cast types is preferred.

	LG
	a)
	

	ZTE
	a)
	

	Qualcomm
	a
	

	MediaTek
	a)
	Agree with OPPO

	ITL
	a)
	


Question 18-3: For NR Sidelink broadcast, which of the following options is preferred to initialize PDCP state variable in the transmitting PDCP entity?
a) Set TX_NEXT to 0
b) Set TX_NEXT to 1
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)
	Same as above.

	OPPO
	a)
	The difference of Rel-14 and Rel-15 LTE V2X is due to the SN is fixed to be 0 in Rel-14 and thus has to be differentiated in Rel-15 by using a non-zero value. 

In NR-V2X, if we start from the first release to align with NR Uu behaviour, there would be no such issue. It is generally applicable to all cast types.

	CATT
	a)
	Same as Q18-1.

	Ericsson
	a)
	Agree with OPPO

	Spreadtrum
	a)
	Same as comments in 18-1.

	SHARP 
	a)
	

	Apple
	a)
	Agree with OPPO.

	Samsung
	a)
	Unified solution is preferred. 

	Huawei
	a)
	Agree with OPPO

	vivo
	a)
	See comments in Question 18-2.

	LG
	a)
	

	ZTE
	a)
	

	Qualcomm
	a
	

	MediaTek
	a)
	Agree with OPPO


	ITL
	a)
	


Summary of Q18-1 ~ 18-3:
16 companies provide the input to this question. 
Majority companies think the initialized PDCP state variable, i.e., TX_NEXT, in the transmitting PDCP entity sets to 0 for all cast type. 
Therefore,

Proposal 37: The initialized PDCP state variable, i.e., TX_NEXT, in the transmitting PDCP entity is set to 0 for all cast type.

· PDCP state variable in the receiving PDCP entity

In NR Uu, the PDCP state variables that need initialization in the receiving PDCP entity are RX_NEXT and RX_DELIV. The initial value of RX_NEXT and RX_DELIV are both set to 0.

********************************From TS 38.323***********************************************

7.1
State variables
The receiving PDCP entity shall maintain the following state variables:
a) RX_NEXT
This state variable indicates the COUNT value of the next PDCP SDU expected to be received. The initial value is 0.

b) RX_DELIV
This state variable indicates the COUNT value of the first PDCP SDU not delivered to the upper layers, but still waited for. The initial value is 0.
********************************From TS 38.323***********************************************

According to definition of RX_NEXT, RX_NEXT is the COUNT value of the next PDCP SDU expected to be received. RX_NEXT is equal to the composition of RX_HFN and Next_PDCP_RX_SN in LTE V2X Sidelink (described as below). However, the PDCP state variables initialization in LTE V2X Sidelink are different from the Uu case because some UE can receive data from the middle of the broadcast data stream (i.e. middle of SN space). The situation can occur at least for the NR Sidelink broadcast case. As a result, the Next_PDCP_RX_SN is initialized based on (x +1), where x is the SN of the first received PDCP Data PDU with SN not set to "0". Similarly, Last_Submitted_PDCP_RX_SN in LTE V2X Sidelink can be referred to RX_DELIV in NR.The initial value of Last_Submitted_PDCP_RX_SN shall be set to Maximum_PDCP_SN. Furthermore in LTE Rel-15 V2X, 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", which means that in some cases the corresponding HFN part of Last_Submitted_PDCP_RX_SN may be assumed to -1. In our understanding, COUNT value must be equal or larger than 0. Hence we can regard initial values in LTE R15 V2X as the starting point of discussion. More details are FFS.
********************************From TS 36.323***********************************************

7.1
State variables
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 (see 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
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 (see 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".
********************************From TS 36.323***********************************************

As the case for the PDCP state variable in the transmitting PDCP entity, the outcome of the initial value will also be different depending on following PDCP behavior defined for NR Uu or PDCP behavior defined for NR V2X Sidelink. Assume the naming of PDCP state variable is the same as NR Uu, companies are invited to share their opinions on how to initialize PDCP state variable in the receiving PDCP entity for NR Sidelink unicast, groupcast and broadcast, respectively.

Question 19-1: For NR Sidelink unicast, which of the following options is preferred to initialize PDCP state variable in the receiving PDCP entity?
a) Set RX_NEXT to 0 and RX_DELIV to 0
b) Regarding initial values in LTE R15 V2X as the starting point of discussion (e.g. SN part of RX_NEXT is deduced from (x+1) and SN part of RX_DELIV is deduced from (x – 0.5* Window_Size), while x is the SN of the first received PDCP Data PDU)
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	a)
	it is reasonable to consider NR Uu UL/DL as baseline in this case.

	OPPO
	a)
	For unicast, the data transmission is to be started after link establishment procedure, and thus Tx/Rx is aligned in terms of the time point when the data delivery is started/ended, so there is no such Rx window ambiguity issue.

	CATT
	a)
	For unicast, we prefer to follow NR Uu principle.

	Ericsson
	a)
	Agree with Intel.

	Spreadtrum
	a)
	Uu principle as baseline.

	SHARP 
	a)
	

	Apple
	a)
	Agree with OPPO.

	Samsung
	a)
	For unicast, the reception from the middle of the data does not occur.

	Huawei
	a)
	Prefer to reuse the NR Uu mechanism.

	vivo
	a)
	

	LG
	a)
	

	ZTE
	a)
	

	Nokia
	a)
	The Uu approach should be followed for SL unicast as PDCP entity in SL unicast is configured using PC5-RRC signalling in the similar way as UL/DL.

	Qualcomm
	a
	

	MediaTek
	a)
	

	ITL
	a)
	


Question 19-2: For NR Sidelink groupcast, which of the following options is preferred to initialize PDCP state variable in the receiving PDCP entity?
a) Set RX_NEXT to 0 and RX_DELIV to 0

b) Regarding initial values in LTE R15 V2X as the starting point of discussion (e.g. SN part of RX_NEXT is deduced from (x+1) and SN part of RX_DELIV is deduced from (x – 0.5* Window_Size), while x is the SN of the first received PDCP Data PDU)
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)FFS
	it is reasonable to consider LTE V2X sidelink as baseline in this case.

	OPPO
	b)
	We do not see HFN as a concern since if the security algorithm follows the LTE design, it would not be useful at all for SLRB, and thus only the SN part matters, which is enough to judge whether the received packet is in or out of the Rx window.

	CATT
	b)
	For groupcast and broadcast, it’s better to follow LTE V2X sidelink principle.

	Ericsson
	b)
	

	Spreadtrum
	b)
	

	SHARP 
	b)
	

	Apple
	b)
	

	Samsung
	b)
	For groupcast, reception from the middle should be supported.

	Huawei
	b)
	

	vivo
	b)
	

	LG 
	b)
	

	ZTE
	b)
	

	Nokia
	b)
	LTE SL approach should be followed for SL groupcast if PDCP entity configuration for groupcast is similar as in LTE SL (i.e. up to UE implementation).

	Qualcomm
	b
	

	MediaTek
	b)
	

	ITL
	b)
	


Question 19-3: For NR Sidelink broadcast, which of the following options is preferred to initialize PDCP state variable in the receiving PDCP entity?
a) Set RX_NEXT to 0 and RX_DELIV to 0

b) Regarding initial values in LTE R15 V2X as the starting point of discussion (e.g. SN part of RX_NEXT is deduced from (x+1) and SN part of RX_DELIV is deduced from (x – 0.5* Window_Size), while x is the SN of the first received PDCP Data PDU)
c) Others, please specify

	Company
	Option(s)
	Comments

	Intel
	b)
	Same as above.

	OPPO
	b)
	We do not see HFN as a concern since if the security algorithm follows the LTE design, it would not be useful at all for SLRB, and thus only the SN part matters, which is enough to judge whether the received packet is in or out of the Rx window.

	CATT
	b)
	Same as Q19-2.

	Ericsson
	b)
	

	Spreadtrum
	b)
	

	SHARP 
	b)
	

	Apple
	b)
	

	Samsung
	b)
	For broadcast, reception from the middle should be supported, as in LTE.

	Huawei
	b)
	

	vivo
	b)
	

	LG 
	b)
	

	ZTE
	b)
	

	Nokia
	b)
	Same as Q19-2

	Qualcomm
	b
	

	MediaTek
	b)
	

	ITL 
	b)
	


Summary of Q19-1 ~ 19-3:
All companies think the initialize PDCP state variable, i.e., RX_NEXT, in the receiving PDCP entity sets to 0 for unicast however the initialize PDCP state variable set, i.e., RX_NEXT, in the receiving PDCP entity follows the LTE rule for groupcast and broadcast.
Therefore,

Proposal 38: The initialized PDCP state variable, i.e., RX_NEXT, in the receiving PDCP entity is set to 0 for unicast. The initialized PDCP state variable set, i.e., RX_NEXT, in the receiving PDCP entity follows the LTE rule for groupcast and broadcast.

Other issues? 
Please describe, if any
3 Summary and Proposals
This contribution summarizes the email discussion 106#83 and report the following proposals:
Proposal 1: For NR Sidelink unicast, the establishment and release of transmitting PDCP entity can be requested by upper layer, i.e. PC5-RRC layer.
Proposal 2: For NR Sidelink unicast, the establishment and release of receiving PDCP entity can be requested by upper layers, i.e., PC5-RRC layer.

Proposal 3: For NR Sidelink groupcast, the establishment and release of transmitting PDCP entity can be requested by upper layer, i.e. PC5-RRC layer, if PC5-RRC is supported for groupcast. 
Proposal 4: For NR Sidelink groupcast, the establishment of the receiving PDCP entity for NR Sidelink groupcast upon reception of first UMD PDU from a Source Layer 2 ID and Destination Layer 2 ID pair for an LCID, and there is not yet a corresponding receiving RLC entity and release up to UE implementation (i.e., follow LTE V2X Sidelink as baseline).

Proposal 5: Online discussion is needed for request options about the establishment and release of transmitting PDCP entity for SL broadcast. 

Proposal 6: For NR Sidelink broadcast, the establishment and release of the receiving PDCP entity is up to UE implementation.

Proposal 7: The SN of PDCP shall be maintained for all cast types.
Proposal 8: The header compression and decompression shall be supported for all cast types.

Proposal 9: Wait for SA3 progress for the support of ciphering and deciphering for data.

Proposal 10: For SL unicast, the integrity protection and integrity verification is supported. Send an Ls to inform SA3 about RAN2 agreement.
Proposal 11: Online discussion is needed whether we should wait for SA3 progress or consult with SA3 about the support of the integrity protection and integrity verification for SL groupcast.

Proposal 12: For SL broadcast, the integrity protection and integrity verification is not supported. Send an Ls to inform SA3 about RAN2 agreement.
Proposal 13: The timer based SDU discard is supported for all cast types.
Proposal 14: The PDCP reordering and in-order delivery is supported for all cast types.

Proposal 15: PDCP out-of-order delivery is supported for SL unicast types. FFS for groupcast and broadcast.
Proposal 16: On top of Uu values, 3ms and 25ms should be added for discard timer in case of NW configuration.
Proposal 17: On top of Uu values, 3ms and 25ms should be added for discard timer in case of Pre-configuration.

Proposal 18: The Default discardtimer values shall be up to the UE implantation.
Proposal 19:  For NW configuration case, RAN2 sends pdcp-SN-Size values preference, i.e., 18 bits and 12 bits for PDCP SN size to SA3 for double checking. Proposal 20:  For pre-configuration case. RAN2 sends pdcp-SN-Size values preference, i.e., 18 bits and 12 bits for PDCP SN size to SA3 for double checking.
Proposal 21: For default case. RAN2 sends pdcp-SN-Size values preference, i.e., 18 bits for PDCP SN size to SA3 for double checking.

Proposal 22:  INTEGER (1..16383) (i.e. Full set of values as specified in NR Uu) is supported for maxCID for network configuration case.
Proposal 23:  INTEGER (1..16383) (i.e. Full set of values as specified in NR Uu) is supported for maxCID for pre-configuration case.
Proposal 24: 15 is used for default maxCID.
Proposal 25: Profile0x0001, profile0x0002, etc. (i.e. Full set of values as specified in NR Uu) is used for NR Sidelink in case of the network configuration. 

Proposal 26: Profile0x0001, profile0x0002, etc. (i.e. Full set of values as specified in NR Uu) is used for NR Sidelink in case of the pre-configuration. 

Proposal 27: No fixed profile ID is needed for NR Sidelink default configuration.
Proposal 28: 0ms, 1ms, 2ms, …, 2750ms, 3000ms (i.e. Full set of values as specified in NR Uu) is used for t-Reordering in the network configuration case. 

Proposal 29: 0ms, 1ms, 2ms, …, 2750ms, 3000ms (i.e. Full set of values as specified in NR Uu) is used for t-Reordering in the pre-configuration case.
Proposal 30: T-Reordering value is up to the UE implementation for default configuration.

Proposal 31: SDU Type field in the PDCP PDU format is needed.
Proposal 32: IP and non-IP types field are needed. FFS for ARP and PC5 Signalling Protocol.
Proposal 33: PDCP SN field is needed.
Proposal 34: Ciphering related fields for SL broadcast are not needed. Wait for SA3 -progress about the SL unicast and groupcast.
Proposal 35: The Integrity Protection related fields for SL broadcast are not needed. The Integrity Protection related fields for SL unicast are needed. Wait for SA3 progress about the SL groupcast.
Proposal 36: FFS about the design of PDCP control PDU and necessity of the D/C field of PDCP Data PDU.
Proposal 37: The initialized PDCP state variable, i.e., TX_NEXT, in the transmitting PDCP entity is set to 0 for all cast type.

Proposal 38: The initialized PDCP state variable, i.e., RX_NEXT, in the receiving PDCP entity is set to 0 for unicast. The initialized PDCP state variable set, i.e., RX_NEXT, in the receiving PDCP entity follows the LTE rule for groupcast and broadcast.
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