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Introduction  
Following the last RAN2 meeting, an email discussion was initiated for the purpose of capturing detailed aspects of packet duplication and how the newly defined PPPR is used for this purpose for both mode 3 and 4 UEs [1]. While many aspects seem to have been addressed, a few aspects still remain controversial and require further discussion in RAN2, specifically on how mode 4 duplication should work. In this contribution, we address this aspect and present our views.
Discussion
While mode 3 operation is strictly governed by eNB, the situation is quite different for mode 4 UEs. Similar to how resource selection procedure is entirely autonomous in nature, the duplication procedure is also envisioned to be quite autonomous and governed by the NW through pre-configuration. In this regard, what particular information is required to be considered by the UE to activate/deactivate this duplication was discussed in [1]. Of course, a PPPR based criteria configured by the eNB would need to be defined for the mode 4 UE to decide on when to perform such duplication anyway. The main question seems to be whether we need to have an additional criteria based on CBR to control the duplication and there seem to be conflicting views among companies between the following options:
1) Only PPPR criteria (i.e. threshold) is used
2) Both PPPR and CBR are considered and a PPPR-CBR mapping table is pre-configured to the UE 
3) A single CBR threshold (applicable for all carriers) is configured in addition to PPPR
The argument presented by companies supportive of considering CBR seems to be to ensure that duplicated transmissions does not adversely impact carrier load and congestion in the system. However, there are two aspects to be considered that address this issue comprehensively. Firstly, we expect a few V2X services requiring high reliability and duplicated transmissions over multiple carriers over an extended period of time. Depending on what the PPPR criteria for duplication is, a small fraction of packets would be duplicated. So, the degree of duplicated transmissions and resultant impact on channel load is entirely configurable by the NW configuration of PPPR threshold. Secondly, based on the discussion in [2], a comprehensive list of carrier (re)selection triggers have been defined. Based on the CBR threshold configured by the eNB, the UE would perform selection of carriers quite robustly. Moreover, this happens independent of whether or not duplication is being performed. So, even if duplicated transmissions do lead to an increase in CBR, the impact UE(s) would be able to reselect to other, less congested carriers in a dynamic fashion, without much impact to the overall system performance. Again, overall system performance can be easily tuned by proper NW implementation.
The alternative 2 and 3, on the other hand, seem to further complicate the procedure by introducing additional signaling/configuration. The use of a PPPR-CBR mapping table (similar to PPPP-CBR mapping table in Rel-14) is not really required since CBR (and PPPP) is taken into account already when the UE (re)selects a new carrier. A single CBR threshold for when duplication is allowed to be performed on a given carrier seeks to strike a middle ground but is still not necessary due to the afore-mentioned reasoning. So, we propose to only consider PPPR when performing duplication for mode 4 UEs.
Proposal 1:	Only PPPR should be considered by mode 4 UE to activate/deactivate packet duplication over sidelink.
An additional aspect to consider is on the aspect of allowing mode 4 UEs to request resources for duplicated transmission. The main use case considered in [3] 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 2:	The case of mode 4 UEs requesting NW for duplicated transmissions should not be considered for Rel-15 V2X.
Conclusion
[bookmark: _Ref458739888]This contributions elaborates on the packet duplication aspect for mode 4 UEs and makes the following proposal:
Proposal 1:	Only PPPR should be considered by mode 4 UE to activate/deactivate packet duplication over sidelink.
Proposal 2:	The case of mode 4 UEs requesting NW for duplicated transmissions should not be considered for Rel-15 V2X.
References

[1] 	"R2-180xxxx, "draft Report from [101#72][LTE/V2X] Packet duplication", Ericsson". 
[2] 	"R2-180xxx, Summary of [101#75][eV2x] Additional carrier reselection triggering, Qualcomm". 
[3] 	"R2-1712942, "Discussion on activation of duplication", Nokia, Nokia Shanghai Bell". 






2

