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Introduction
[bookmark: _Ref178064866]In RAN2#99bis and RAN2#100 meeting, RAN2 agreed following agreements as shown below;
	Agreements in RAN2#99bis:
1 PDCP data duplication for LTE shall assume NR PDCP data duplication as baseline.
2 RAN2 works on PDCP data duplication for both CA and DC.
3a At least UM bearers are supported for PDCP duplication via CA.
4 PDCP enables reordering and duplication detection when PDCP duplication is configured.
6 MAC CE is used for activation and deactivation of PDCP duplication for each RB configured with duplication.
7 For CA case, LCP applies configured LCH to carriers/cells restriction for LCHs of a duplication RB and the restriction is lifted when duplication is deactivated as agreed in NR.
8 PDCP duplication is configured by RRC. The configuration also indicates whether the duplication is immediately started, which is the same as NR.
9 LCH to carriers/cells restriction is configured for CA duplication.

Agreements in RAN2#100:
1 Support RLC AM for SRB for packet duplication via DC and CA. FFS the DRB case.
2 Support RLC UM for packet duplication via DC.
3 Apply LTE PDCP to support packet duplication. FFS the necessary changes.
4 Support PDCP reordering for duplication case



And, in RAN2#NR-0801 meeting, RAN2 made the following agreements as shown below:
	Agreements:
1. Upon packet duplication activation, only PDCP SDUs/PDUs not submitted to lower layers are duplicated.  
2. Baseline is that packed duplication is support for data PDUs
3. For packet duplication, when to submit PDCP PDUs to lower layers is up to UE implementation. FFS on UE behaviour when duplication is deactivated and what PDCP data volume is used.  
4. After packet duplication is activated, for DC duplication, PDCP data volume is indicated to both the MAC entity associated with the primary RLC entity and the MAC entity associated with the secondary RLC entity
5. After packet duplication is activated, for CA duplication, PDCP data volume is included in both the LCG associated with the primary RLC entity and the LCG associated with the secondary RLC entity.  
6. Packet duplication does not impact RLC data volume
7. The UE shall discard packets that have been acknowledged by RLC in the other RLC leg. PDCP should indicate to the other associated RLC entity to discard the corresponding PDCP PDU. RLC procedures and PDCP discard procedures are not impacted by this agreement.
8. The deactivated RLC entity is not re-established 
9. For CA and DC upon deactivation of PDCP data duplication, the UE transmitting PDCP entity should indicate to lower layers to discard all PDCP PDUs provided for duplicate transmission to the secondary RLC entity  
10. When configuring duplication, RRC can also set the initial state (active or inactive) for DRBs.
11. If SRB is configured to use duplication, the state is always active
12. FFS Duplication is supported for SRBs for CA 



According to RAN2#99bis meeting agreement 1, the agreements made from NR would be captured for LTE PDCP duplication. However, some agreements are not able to apply PDCP duplication to LTE, and there are some mismatching agreements between NR and LTE. Thus, in this contribution, we discuss some issues to apply the agreements for PDCP duplication in NR to LTE. And also, we discuss some mismatching agreements between NR and LTE.
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Submission of PDCP PDU
NR PDCP and LTE PDCP have the different mechanism for the split bearer in UL. In case of the non-split bearer, there is no restriction for the pre-processing in LTE and NR. However, in LTE, the PDCP entity for the split bearer submits the PDCP PDUs only when requested by the MAC entity. On the other hand, in NR, the PDCP entity for split bearer submits the PDCP PDUs via two legs regardless of the request from the MAC entities since the pre-processing is allowed.
Thus, RAN2 should discuss when the PDCP PDU is submitted to the lower layer in case PDCP duplication is enabled. We think that there are two options. Option 1 is keeping the LTE mechanism. Option 2 is allowing the pre-processing as in NR. 
In our view, option 2 is not needed as following reasons:
· The principle of the pre-processing is that the UE upon receiving an UL grant can immediately generate the MAC PDU in order to meet the timing of the transmission opportunity. However, in LTE, there is no requirement for reducing the processing time to meet the timing of the transmission opportunity.
· In LTE, the RLC entity processes the RLC PDUs only when requested by the lower layer. In other words, the RLC entity does not process the RLC PDUs before being requested by the lower layer, even if the PDCP entity submits the PDCP PDUs by performing pre-processing. Thus, the pre-processing in PDCP is meaningless.
· If the pre-processing is allowed for LTE, the PDCP entity should calculate the data available for transmission including the pre-processed PDCP PDU. However, in LTE, there is no mechanism to calculate the data available for transmission including pre-processing. Hence, it causes the complexity. 
Based on above discussion, Option 2 has the huge impacts. And in our view, there is no impact to apply the Option 1 for PDCP duplication in LTE. Thus, we prefer to go for Option 1.
Proposal 1. The PDCP entity transmits duplicated PDCP PDU only when requested by lower layers, as in LTE.

Supporting of PDCP duplication for AM DRBs and SRBs
In NR, CA and DC PDCP duplication is supported for the UM DRBs, and DC PDCP duplication is supported for the SRBs. The support of CA duplication for SRBs is FFS. 
Thus, RAN2 should discuss whether CA and DC PDCP duplication is supported for AM DRBs in LTE. And also, RAN2 should reconsider support of CA PDCP duplication for SRBs.
As all know, PDCP duplication for UM DRBs has the benefit for enhancing reliability while supporting low latency. However, benefit of PDCP duplication for AM DRBs is not clear because the AM DRBs already guarantee the reliability by using ARQ mechanism and latency is not an issue for the AM DRBs. Hence, RAN2 should figure out the benefit of applying PDCP duplication for AM DRBs.
On the other hand, duplicated transmission consumes radio resource two times than without duplication. Considering that the amount of traffic using AM DRBs is typically large, the radio resource consumption would be significant for AM DRBs.
Therefore, we think PDCP duplication for AM DRBs does not need to be supported.
Proposal 2. CA and DC PDCP duplication for AM DRBs is not supported.

For CA PDCP duplication for SRBs, we think that the gain of using CA PDCP duplication for SRBs is not clear since, similar to AM DRBs case, latency is not an issue for SRBs and reliability is already guaranteed by using RLC AM mode. 
Moreover, the complexities incurred by supporting CA PDCP duplication for SRBs is not negligible. As a duplicate SRB utilizes two logical channels, two LCIDs should be allocated to the SRB. However, the LCIDs for SRBs are fixed to 0, 1, and 2. Thus, to support CA PDCP duplication for SRBs, another LCID values should be reserved for duplicated leg of SRBs. But, in this case, the LCIDs reserved for PDCP duplication cannot be used for DRBs, which means that the LCID space for DRBs would be reduced. As long as no strong gain is identified, supporting CA PDCP duplication for SRBs cannot justify increased standard effort and UE complexities. 
Proposal 3. CA PDCP duplication for SRBs is not supported.

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Conclusion
In this contribution, we discuss some issue for PDCP duplication. And we propose following proposals:
Proposal 1. The PDCP entity transmits duplicated PDCP PDU only when requested by lower layers, as in LTE.
Proposal 2. CA and DC PDCP duplication for AM DRBs is not supported.
Proposal 3. CA PDCP duplication for SRBs is not supported.


