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1.
Introduction
In the last meeting, it was agreed as follows on packet duplication 
	1
Sidelink packet duplication in LTE is anchored at PDCP.

2
As for the Uu packet duplication, duplicated sidelink PDCP PDUs are submitted to two different RLC entities and associated to two different logical channels.

3
As for the 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.

4
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. (FFS (pre)configuration or hard-coded or up to the UE implementation. Option should be worked for both mode3 and mode4.)


In addition, response LS [1] from SA2 says as below.

	SA2 discussed the issue and reached the following conclusion:

-      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 layer for transmission over PC5.The absence of the PPPR means no reliability mechanism is required;

-      The mapping of application layer V2X message reliability to PPPR is configured on the UE, similar to PPPP.

In addition, SA2 would like to seek RAN2’s feedback on the following issues to complete the overall 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, it is addressed on detailed issues regarding packet duplication from transmitter UE point of view.
2.
Discussion 
2.1 PPPR
One of the questions from SA2 is on PPPR value range. From our view, the PPPR would only be used for activation/deactivation of packet duplication by the network or the UE. It does not seem necessary to have sophisticated control as in PPPP.
Proposal 1 PPPR value range is high, medium and low.
Another question from SA2 is on whether reliability is applicable to all V2X messages or for specific messages, e.g. only specific applications requiring specific reliability. If PPPR is applicable to all V2X messages, it is necessary to introduce impacts (e.g. indicating PPPR for each V2X message to lower layer) to the already developed V2X applications even though the reliability mechanism is not necessary. In this sense, we prefer to have PPPR only for the V2X applications which requires reliability mechanism. For the other applications which does not require reliability mechanism, as described in LS, AS layer could interpret that the absence of the PPPR means no reliability mechanism is required.
Proposal 2 PPPR is applicable to specific messages. It is possible that PPPR can be absent for specific V2X messages.
Proposal 3 The absence of the PPPR means no reliability mechanism is required.
2.2 Mode 3

	1. 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.


Basically, we think the network should be able to control when the packet duplication is activated and which reliability level the UE is allowed to perform packet duplication considering network situation (e.g. congestion). 
Proposal 4 The network configures PPPR threshold information above which the UE is allowed to perform duplication.

Under the current specification, when the UE is interested in V2X sidelink communication, the UE transmits the interested frequencies and associated destination identities. In order to perform packet duplication, the UE should indicate two different frequencies and the same destination identity for each frequency. However, the network could not differentiate two different cases.

· The same destination identity is used for two different services on two different frequencies.

· The same destination identity is used for packet duplication on two different frequencies. 
Depending on the network scheduling policy, the network might deprioritize the transmission of duplicated packets. For this, the network is required to know in which frequency the packet duplication is desired. In order to indicate the intention of the packet duplication, we propose for mode 3 as well as mode 4
Proposal 5 The UE transmits frequency information required for duplication and indication of duplication is required for the frequency required for duplication in SidelinkUEInformation message for mode 3 and mode 4.
If Proposal 4 is agreed, 
Proposal 6 The UE transmits frequency information required for duplication when PPPR threshold is satisfied by the generated packet.
For mode 3, the UE would send the BSR for the duplicated packets in a way that BSR includes destination index associated with the frequency for original packets and destination index associated with the frequency required for duplication and buffer status corresponding to each frequency. Based on this BSR, the network would know the amount of data to be transmitted in each frequency. 
Proposal 7 There is no change to the BSR procedure and BSR format.
2.3 Mode 4
For RRC_CONNECTED UE using mode 4, the similar procedure as introduced in P4 – P7 could be used. Then, the network could configure the pool configuration for the frequency used for packet duplication as well. 
On top of the above procedure, one aspect to be considered, we think, is to control the number of duplicated packets. The following table shows the relative priority between duplicated packets and non-duplicated packets according to the PPPP from our view.
	
	Non-duplicated PDU with lower PPPP value
	Non-duplicated PDU with higher PPPP value 

	Duplicated PDU with lower PPPP value
	Non-duplicated PDU with lower PPPP value has higher priority for transmission. 
	Not clear

	Duplicated PDU with higher PPPP value
	Non-duplicated PDU with lower PPPP value has higher priority for transmission.
	Non-duplicated PDU with higher PPPP value has higher priority for transmission.


We think based on the above table, in most cases, non-duplicated PDU should have higher priority for transmission. However, duplicated packets are generated without any control, the transmission which is intended to be transmitted in single carrier could be dropped. This is undesirable situation. In this sense, the number of duplicated packets should be controlled. Currently, the number of packets which can be transmitted within a certain time period by one UE is controlled by cr-limit. Similarly, the duplicated packets also should be controlled based on CBR. 
In addition, packet requiring higher reliability should have more chances to be transmitted than packet requiring relatively lower reliability in order to satisfy the requirement of the reliability.
The difference between the existing cr-limit and new limit is that while cr-limit is applied in physical layer, the new limit is applied PDCP layer. Based on the new additional limit which is associated with CBR and PPPR of the PDCP SDU, PDCP entity determines whether to duplicate PDCP SDU in a certain carrier. If the number of duplicated packets of a certain PPPR in one carrier is less than the limit, PDCP entity determines to duplicate the PDCP SDU in the carrier. Otherwise, the PDCP entity does not duplicate the PDCP SDU in the carrier.
Proposal 8 For mode 4, the number of duplicated packets to be transmitted within a certain time period is controlled in accordance with CBR and PPPR of PDCP SDU in PDCP entity.
From our understanding, PPPR is only used for activation/deactivation of packet duplication. If the packet duplication is activated, the UE could select the Tx carriers with the existing procedure considering PPPP and CBR. We does not see a necessity of additionally considering PPPR as Tx carrier selection procedure.
Proposal 9 PPPR does not have impact on Tx carrier selection procedure.
3.
Conclusion
In this contribution, the issues regarding packet duplication are addressed. As a conclusion, we propose
Proposal 1 PPPR value range is high, medium and low.
Proposal 2 PPPR is applicable to specific messages. It is possible that PPPR can be absent for specific V2X messages.

Proposal 3 The absence of the PPPR means no reliability mechanism is required.
Proposal 4 The network configures PPPR threshold information above which the UE is allowed to perform duplication.

Proposal 5 The UE transmits frequency information required for duplication and indication of duplication is required for the frequency required for duplication in SidelinkUEInformation message for mode 3 and mode 4.
Proposal 6 The UE transmits frequency information required for duplication when PPPR threshold is satisfied by the generated packet.
Proposal 7 There is no change to the BSR procedure and BSR format.

Proposal 8 For mode 4, the number of duplicated packets to be transmitted within a certain time period is controlled in accordance with CBR and PPPR of PDCP SDU in PDCP entity.
Proposal 9 PPPR does not have impact on Tx carrier selection procedure.
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