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1. Introduction
NW-based PDCP duplication was agreed in the last RAN2 meeting assuming that up to four RLC entities are configured by RRC. In addition, it was also agreed that UE-based PDCP duplication was deprioritized in this meeting. This contribution looks at a possibility that per-packet PDCP duplication which was proposed to one of UE-based PDCP duplications can work within the scope of NW-based PDCP duplication.
	Network Controlled Duplication
=> The number of copies generated is equal to the number of active RLC entities, i.e. one copy per leg/RLC entity, and active/inactive state is determined by MAC CE.

UE-based mechanisms
=> Will treat this topic with less priority at least for the next meeting


Discussion
One of the reasons that UE-based mechanism was not agreed is that there were couple of proposals similar or overlapping with each other in [R2-1909444] and the UE-based mechanism was unclear. However, looking at Proposal 7 from the rapporteur, there are supporting companies for per-packet PDCP duplication. Although the proposals are for UE-based PDCP duplication, they should not be ruled out just because of categorization i.e. whether it is UE-based PDCP duplication or NW-based PDCP duplication. It is worth considering to incorporate per-packet PDCP duplication into the NW-based PDCP duplication mechanism.
	Proposal 1: the mechanism of UE-based leg selection mechanism is not supported by RAN2.

Proposal 2: since the number of companies support vs not supporting UE-based activation/de-activation PDCP duplication is comparable, online discussion is proposed to made to decide whether or not to introduce such mechanism. 

Proposal 3: If the UE-based PDCP duplication activation/de-activation mechanism is supported, further check of the option 1 (Channel condition of primary leg), option 2 (MAC HARQ or RLC ARQ feedback of primary leg), option 4 (Packet transmission delay of primary leg) to be the activation/de-activation criteria is proposed to be made in RAN2. Either down selection should be made, or the use of the combination of them (e.g., logical OR) as the criteria should be agreed.

Proposal 4: If the UE-based PDCP duplication activation/de-activation mechanism is supported, further check of the approach (the option 2: CG resource is pre-configured on the transmission leg; option 3: sending SR and BSR afterwards to ask for the PUSCH resource)) of sending UL data on the activated leg is proposed to be made in RAN2. Either down selection between the option2&3 should be made, or the use of the combination of them (e.g., logical OR) as the criteria should be agreed.

Proposal 5: the mechanism of introduction of a timer and temporary LCP modification to avoid deactivate PDCP duplication as soon as the corresponding criteria is met is not pursed by RAN2.

Proposal 6: The mechanism of UE-based (UE deciding) number of copies selection is not pursued by RAN2.

Proposal 7: The mechanism of per-packet packet duplication is to be agreed by RAN2.
Proposal 8: if the per-packet duplication is agreed by RAN2 in the online meeting, the option 3 (packet type-based duplication criteria) is proposed to be taken as the baseline for the scheme to be workable.


On the per-packet duplication, there have been 4 options supported by each of the companies. Among them, Option 3 was supported by majority of companies and may need to be prioritized over other options. However, we suggest not to go that way. What this means is that any options are better to be allowed and incorporated into the NW-based PDCP duplication.

	Option 1 [4 companies]: network performance-based--- whether or not the duplication should be activated depends on the performance, status of the transmission on the primary leg. For example, duplication is activated upon receiving non-toggled NDI for an UL HARQ process carrying that DRB.

Option 2 [1 company]: survival timer-based duplication---duplication will be activated for increasing the link reliability in order to avoid the starting and expiry of the survival timer, i.e., avoid that the application transits to the ‘down state’

Option 3 [9 companies]: packet type-based---the PDCP entity selectively decide which PDCP PDU should be submitted in a specific DRB, assuming more than one QoS flows with different performance requirements or latency targets are mapped to the same DRB. Also, note that critical data packets, e.g., PDCP control PDUs could be another choice for per-packet selective duplication.

Option 5 [1 company]: Timer-based duplication--- A timer is configured for every PDCP PDU, which starts when the original copy is submitted to the RLC layer, and its duplicate is further processed if and only if the ACK for the original copy is not received before the timer expires.


Then the question here is how to incorporate all the options into the NW-based PDCP duplication. One simple method is that all options can be up to the UE implementation. Specifically, the NW indicates to the UE by RRC signalling if the per-packet PDCP duplication is allowed to be performed when the NW-based PDCP duplication is activated. Then the UE can execute any options listed above. If the NW wishes not to perform the per-packet PDCP duplication, the NW should not indicate the allowance of the per-packet duplication.
In this method, there is the drawback that the number of copies can be equal to or less than to the number of active RLC entities i.e. there are legs/RLC entities that copies may not be transferred. For example, in Option 1, the initial UL HARQ process is transmitted only by one leg/RLC entity even if 4 legs/RLC entities are already activated due to the NW-based 4 legs/RLC entities activation. Then 4 legs/RLC entities are used when the UE receives non-toggled NDI. However, again, this is the NW choice – if the NW wishes not to allow such behaviour to the UE, then the NW should not indicate the allowance of the per-packet duplication. We would like to ask RAN2 to take discussions on the NW-based per-packet PDCP duplications.
Proposal 1:
Per-packet PDCP duplication should be allowed as NW-based PDCP duplication method.
Proposal 2:
NW indicates allowance of per-packet PDCP duplication by additional RRC signalling.

2. Summary of Proposals
Proposal 1:
Per-packet PDCP duplication should be allowed as NW-based PDCP duplication method.

Proposal 2:
NW indicates allowance of per-packet PDCP duplication by additional RRC signalling.
References

[1] R2-1909444, “Summary of e-mail discussion: [106#54] [IIoT] Need for and details of UE-based mechanisms for PDCP duplication (CMCC)”, CMCC, RAN2#107.
PAGE  
- 1 -

