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1   Introduction
During the RAN2#100 meeting, data duplication for PC5 carrier aggregation was discussed and the following agreements were reached [1]:
	As for packet duplication over PC5, it was agreed in RAN2 that:

· Sidelink packet duplication in LTE is anchored at PDCP;
· As Uu packet duplication, duplicated sidelink PDCP PDUs are submitted to two different RLC entities and associated to two different logical channels.

· As Uu packet duplication, sidelink packet duplication on a single carrier is not supported, i.e. the MAC layer cannot multiplex the two logical channels associated to a duplicate packet into the same HARQ entity.
· The LCID(s) that can be used for transmission of one replica of a duplicate packet are reserved, i.e. they cannot be used by non-duplicated packet transmission. RAN2 to discuss whether this LCID(s) for the duplicated packet should be (pre)configured or hard-coded or up to the UE implementation. (Option should be worked for both mode3 and mode4.).
· An LS was sent to SA2 enquiring whether/how the UE can get the required reliability of V2X packet(s) to be transmitted as one factor to be considered for PC5 packet duplication. 
· For mode4 (connected and idle), UE autonomous activation of duplication transmission on multiple carriers is allowed based on (pre)configuration. FFS on UE request to NW for duplication transmission.


As we can see, it is agreed that for mode 4 UE, UE autonomous activation of duplication transmission on multiple carriers is allowed based on (pre)configuration. However, it is FFS whether the UE may request the NW for duplication transmission. In addition, how to activate mode 3 UE’s duplication transmission has not been decided yet. 
On the other hand, an LS is sent from SA2 about the reliability for the eV2X [2]. It is agreed in SA2 that the ProSe Per-Packet Reliability (PPPR) is introduced and the application layer in the UE may provide the PPPR information for each V2X message when passing it to the lower for transmission over PC5. However, SA2 still seek RAN2’s feedback on three issues to complete their design to support the reliability handling.
	· Q1) For Mode 3 operation (i.e. Scheduled resource allocation mode), does the eNB need to be made aware of the PPPR information? If yes, has RAN2 decided on the mechanism to achieve that?

· Q2) For PPPR value range, does RAN2 have any preference, e.g. 8 levels like PPPP, or 3 levels (high, medium, or low)?

· Q3) Does RAN2 expect reliability is applicable to all V2X messages or for specific messages, e.g. only specific applications requiring specific reliability? If RAN2 finds limiting reliability to specificV2X messages beneficial, SA2 will develop solution to address it.


In this contribution, we will discuss the FFS issues in RAN2 for data duplication activation. In addition we will give our options about the three issues raised by SA2 for the reliability handling. 
2   Discussion
Requirement for PPPR

According to the TS 22.186 [3], different levels of reliability requirement are defined for different use cases. For example, the cooperative driving for vehicle platooning use case required to support message reliability of 90% for lowest degree of automation whereas 99.99% for highest level of automation. For the advanced driving, 99.999 % target packet delivery reliability rate is required for emergency trajectory alignment between UEs supporting V2X application. For extended sensors use case, the reliability requirements varies for different scenario and different degree of automation, such as 90%, 95%, 99%, 99.99% and 99.999%. In a sum, the potential reliability requirements for eV2X use cases may be 90%, 95%, 99%, 99.99% and 99.999%. So the 3 levels (high, medium, or low) may be not enough to differentiate these traffic). Based on this observation, it is suggested that SA2 could support 8 levels of PPPR. 
On the other hand, it is not clear to SA2 if reliability is applicable to all V2X messages or for specific messages, e.g. only specific applications requiring specific reliability. We looked through the TS 22.186 and find out several use cases that does not explicitly give reliability requirement. So it may be natural to assume that not all applications requiring specific reliability. 
Observation 1: According to SA2’s progress, the ProSe Per-Packet Reliability (PPPR) is introduced in SA2 and the application layer in the UE may provide the PPPR information for each V2X message when passing it to the lower for transmission over PC5. 
Proposal 1: The reliability requirements for eV2X use cases may be 90%, 99%, 99.99% and 99.999%. So the 3 levels (high, medium, or low) may be not enough to differentiate these traffic). It is suggested that SA2 could support 8 levels of PPPR.
Proposal 2: Not all eV2X use case has explicit reliability requirement. Therefore, it is more reasonable to assume reliability is applicable to specific messages. 
Data duplication activation
As agreed in RAN2#100, UE using mode 4 may autonomously activate the duplicate transmission based on (pre)configuration. For example, the threshold of PPPR introduced by SA2 may be (pre)configured for mode 4 UE to check if the data duplication should be configured by comparing the PPPR value of V2X message. On the other hand, CBR threshold may be configured for UE to check whether the data duplication should be activated. For example, the UE may use the CBR threshold of given carrier to determine if this carrier could support duplicate transmission. As agreed in RAN2#100, sidelink packet duplication on a single carrier is not supported, i.e. the MAC layer cannot multiplex the two logical channels associated to a duplicate packet into the same HARQ entity. In order to activate the data duplication, UE should at least find out two carriers which belong to the candidate carrier list of this V2X message and the measured CBR values of these two carriers are lower than the (pre)configured CBR thresholds. Otherwise, the duplicate transmission should be deactivated. 
Proposal 3: It is suggested that the PPPR threshold as well as CBR threshold are (pre)configured for autonomous data duplication activation/deactivation of mode 4 UE. 
For the mode 4 UE, it is FFS on UE request to network for duplication transmission. One potential scenario for UE request is that the mode 4 UE may detect the mode 4 Tx resource pools configured by eNB could not meet the CBR requirement for duplication transmission. So the UE may request the eNB to change to mode 3 resource pool configuration. However, this assumes that the eNB could support both mode 3 and mode 4 Tx resource pool. In realistic deployment, it may be not always true. For example, the eNB may only support one mode of Tx resource pool configuration. On the other hand, even if the eNB could support both mode 3 and mode 4 resource pools, the eNB could only configure either mode 4 or mode 3 resource pool for all carriers based on the current specification. It means that the eNB has to change the resource pool configuration of all available carriers from mode 3 to mode 4 or vice versa. Upon receiving such a resource pool change, the UE has to measure or sense the newly configured resource pool so as to reselect appropriate carriers for all the ongoing sidelink transmission. Based on these observations, it is suggested not to consider the mode 4 UE request to network for duplication transmission. If the mode 4 resource pool configuration could not satisfy the data duplication activation requirement, the UE may continue deactivate the data duplication. 
Observation 2: The eNB may only support one mode of Tx resource pool configuration. So the request of sidelink transmission resource pool mode change is not always feasible. 
Proposal 4: It is suggested not to consider the mode 4 UE request to network for duplication transmission.
When it comes to UE using mode 3, it is not clear whether the UE should request to the network for duplication transmission. In our opinion, the mode 3 UE has complete knowledge of candidate carrier list of V2X message and QoS characteristic, such as PPPP, PPPR, etc. If the mode 3 UE’s AS layer receives a V2X message with a specific PPPR from upper layer, it may reuse the PPPR threshold configured by the eNB to determine whether the data duplication should be configured for this data packet. If yes and no logical channel for this PPPP/PPPR has been established yet, the UE may establish two new logical channels for data duplication. Along with the establishment of two Tx logical channels, two Tx RLC entity and one Tx PDCP entity are established correspondingly. The mode 3 UE may further reuse the CBR threshold configured by eNB to determine whether the data duplication should be activated. As we know, both mode 3 and mode 4 UE could perform the CBR measurement on both mode 3 and mode 4 resource pools. So the mode 3 UE may measure the mode 3 Tx resource pools of a specific carrier and compare the CBR measurement result with the eNB configured CBR threshold to check if this carrier could be used for data duplication transmission. If at least two carriers which belong to the candidate carrier list of this V2X message and the measured CBR values of these two carriers are lower than the (pre)configured CBR threshold, the data duplication transmission could be activated. As we can see, the UE using mode 3 may also autonomously activate the duplicate transmission based on (pre)configuration, which is aligned with UE using mode 4. In this case, it is not necessary for the eNB to be made aware of the PPPR information. 
On the other hand, suppose UE request the eNB to decide whether the data duplication should be activated or not, it means that the UE should report the PPPR value of V2X message, the candidate carrier list associated with this V2X message, CBR value of mode 3 Tx resource pool and so on to the eNB. As we can see, it introduce a lot of signalling overhead and specification impact and seems no apparent benefit compared to the autonomous activation of data duplication. 
Proposal 5: It is suggested to adopt the autonomous activation of the duplicate transmission based on (pre)configuration for mode 3 UE.  
Proposal 6: If autonomous activation of data duplication for mode 3 UE would be adopted, it would be not necessary to make the eNB be aware of the PPPR information.

3   Conclusion
In this contribution, we discussed the data duplication activation issues and presented our options about the three issues raised by SA2 for the reliability handling. We have the following observations and proposals:
Observation 1: According to SA2’s progress, the ProSe Per-Packet Reliability (PPPR) is introduced in SA2 and the application layer in the UE may provide the PPPR information for each V2X message when passing it to the lower for transmission over PC5. 
Proposal 1: The reliability requirements for eV2X use cases may be 90%, 99%, 99.99% and 99.999%. So the 3 levels (high, medium, or low) may be not enough to differentiate these traffic). It is suggested that SA2 could support 8 levels of PPPR.

Proposal 2: Not all eV2X use case has explicit reliability requirement. Therefore, it is more reasonable to assume reliability is applicable to specific messages. 
Proposal 3: It is suggested that the PPPR threshold as well as CBR threshold are (pre)configured for autonomous data duplication activation/deactivation of mode 4 UE. 

Observation 2: The eNB may only support one mode of Tx resource pool configuration. So the request of sidelink transmission resource pool mode change is not always feasible. 

Proposal 4: It is suggested not to consider the mode 4 UE request to network for duplication transmission.
Proposal 5: It is suggested to adopt the autonomous activation of the duplicate transmission based on (pre)configuration for mode 3 UE.  
Proposal 6: If autonomous activation of data duplication for mode 3 UE would be adopted, it would be not necessary to make the eNB be aware of the PPPR information.
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