[bookmark: _GoBack]3GPP TSG-RAN WG2 Meeting 101	R2-1802904
Athens, Greece, 26th February  – 2nd March 2018	

Agenda item:	9.10.2
Source:		Intel Corporation
Title:		Packet duplication aspects for CA based eV2X
Document for:	Discussion and Decision
Introduction  
In RAN2#100, the following agreements were made regarding packet duplication over sidelink for eV2X carrier aggregation to support use case 2 [1]:
Agreements
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.)
5 Will ask SA2 the possibility to derive reliability inforamtion. Will include some background information for packet duplication and the benifits of reliability indication. Includes background information of Rel-14 PPPP.

In this contribution, we further discuss the outstanding aspects and present our views, particularly taking into consideration the SA2 LS [2] which defines a new reliability metric for use with packet duplication for V2X. 
Discussion
In the last meeting, there was some discussion on the configuration and activation/deactivation mechanism for PDCP duplication for mode 3 and mode 4 UEs. The following agreement was made:
Agreements:
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.

Now that SA2 has defined a new metric which can be utilized for the purpose of determining when this duplication can be performed, we can revisit this issue. In particular, irrespective of how exactly PPPR conveys information of required reliability for V2X transmission [3], we think that it should be the main determining factor for when the duplication is enabled. In this context, we look at the case of mode 3 and mode 4 UEs separately:
Mode 3:
It was proposed that eNB should be able to control and configure the activation of duplication transmissions over multiple carriers [4], specifically for mode 3 UEs. However, a valid point that was raised is that contrary to how NR PDCP duplication for CA case is progressing, i.e. RRC configured, MAC CE activated/deactivated, duplication over sidelink should also consider the required reliability by the UE. This is primarily due to the nature of V2X service types and envisioned use cases which may generate traffic with high required reliability intermittently. Indeed, that was the main reasoning behind RAN2 requesting SA2 to define the PPPR metric. In addition, the channel conditions, i.e. whether a particular carrier is congested or not also needs to factor into this decision, as activating duplication when the channel conditions are good anyway is not preferred. 
Nevertheless, some way for the eNB to know whether or not packet duplication needs to be configured is required. So, at least for connected mode 3 UEs, if eNB controls the activation/deactivation of duplication, the request for dedicated transmission resources by mode 3 UE should also contain at least the required reliability information associated with the V2X transmission, i.e. PPPR. The eNB can then allocate resource appropriately for mode 3 UE. Upon reception of the RRC Reconfiguration message, the UE can then be informed of whether it can perform duplicated transmission over the allocated resources. 
Proposal 1:	For mode 3 UEs, the eNB should configure activation/deactivation of PDCP duplication over multiple carriers based on reliability information indicated by the UE.
Regarding how to indicate this information to the eNB, this needs to be further discussed. For instance, in case of a particular service type initiating V2X transmission with high reliability requirement at the UE, the UE can include this information as part of the SidelinkUEinformation message.
Proposal 2:	RAN2 to further discuss how mode 3 UE can indicate the required reliability/priority information to the eNB when requesting sidelink resources for V2X transmission.
Mode 4:
For mode 4 UEs, we already agreed that autonomous activation of duplication based on (pre)configuration is supported. However, there is a FFS on whether the UE can additionally request the NW for duplicated transmission in case it is not able to perform said duplication based on the (pre)configured criteria. The first question here is about the exact criteria to be considered when activating the duplication. In our view, at least the following factors can be considered:
1) Priority requirement for transmission, i.e. PPPR
2) CBR threshold allowed for performing duplication
3) PPPP or some additional criteria
While 1) and 2) have been proposed before, PPPP might additionally be additionally considered in some cases, e.g. for very low priority transmissions (with high delay tolerance), it might be more suitable to avoid duplicated transmissions and wait for the channel conditions to improve. Nevertheless, we propose to consider the above criteria for (pre)configuration to activate/deactivate duplication.
Proposal 3:	The (pre)configuration criteria for activating/deactivating duplication should at least include reliability information (PPPR) and CBR threshold. It is FFS whether any additional factors need to be considered.
Secondly, regarding the FFS, the main use case considered in [4] for this scenario is if the mode 4 UE cannot meet the criteria for activating duplication, it can request NW for duplicated transmission. In response, the eNB can either reconfigure the criteria for duplication or allocate dedicated resources for this purpose. While it seems attractive in principle, we view this as more of an enhancement and assume that a careful network implementation should ensure that this use case is unlikely to happen. Additionally, this would only apply to in coverage mode 4 UEs and out of coverage UEs would not benefit from it. So, we propose to not consider this case for mode 4 UEs in Rel-15.
Proposal 4:	The case of mode 4 UEs requesting NW for duplicated transmissions should not be considered for Rel-15 V2X.
A related aspect is that once activated, should this duplication be performed per bearer. In NR, it is agreed that PDCP duplication is configured per bearer, i.e. each PDCP entity can be explicitly configured with duplication. However, for V2X, such granularity might not be applicable and so, we are left with two options, i.e. per UE or per V2X service type [5]. We think that this depends on whether a particular V2X application or service type generates packets with the same reliability requirement or not (at least within a certain period of time). In other words, whether or not the packets generated for a given V2X service have the same or different PPPR values associated with them. If the former were true, this duplication could be configured/activated semi-statically per V2X service type. However, in our view, there is no reason to assume that is the case and so this needs to be discussed further in RAN2. It should be noted that this also has implications on the TX carrier selection procedure as discussed in [6].
Proposal 5:	RAN2 should discuss whether the configuration/activation of duplication should be performed per V2X service type or per packet (i.e. based on PPPR).
Conclusion
[bookmark: _Ref458739888]This contributions discusses aspects related to the support of packet duplication over sidelink and makes the following proposals:
Proposal 1:	For mode 3 UEs, the eNB should configure activation/deactivation of PDCP duplication over multiple carriers based on reliability information indicated by the UE.
Proposal 2:	RAN2 to further discuss how mode 3 UE can indicate the required reliability/priority information to the eNB when requesting sidelink resources for V2X transmission.
Proposal 3:	The (pre)configuration criteria for activating/deactivating duplication should at least include reliability information (PPPR) and CBR threshold. It is FFS whether any additional factors need to be considered.
Proposal 4:	The case of mode 4 UEs requesting NW for duplicated transmissions should not be considered for Rel-15 V2X.
Proposal 5:	RAN2 should discuss whether the configuration/activation of duplication should be performed per V2X service type or per packet (i.e. based on PPPR).
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