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1. Introduction
PDCP duplication together with other IIoT topics was discussed via email. Based on the discussions, [1], [3] and [5] list some open issues of PDCP duplication, which we discuss in the remainder of this contribution except the Rel-15 duplication MAC CE considered in [6] separately.

2. Discussion
2.1 Duplicate PDU discard
During the discussion on the running 323 CR, duplicate PDU discard for the deactivated RLC entity was considered [1][2]. Although most companies support the intention, they also think it should be discussed online.
	2. Whether to discard duplicated PDUs when an RLC entity is indicated to deactivate PDCP duplication (but PDCP duplication is still activated).


Duplicate PDU discard for the deactivated RLC entity is an optimization because even if the duplicate PDUs associated to the deactivated RLC entity are not discarded, they can be transmitted via the linked cell(s). However, keeping duplicate PDUs of the deactivated RLC entity has two disadvantages:
· More resource consumption
Considering up to 4 RLC entities can be activated for PDCP duplication, transmitting the duplicate PDUs of deactivated RLC entities should waste considerable resources.
· Cell resource stuck
In RAN2#107, we agreed:
	· The network provides in RRC only one LCH cell restriction configuration per LCH, like in Rel-15. Changes to LCH cell restriction configuration is only possible via RRC.

· At PDCP duplication, application of the configured cell restrictions are not dynamically changed upon activation or deactivation of PDCP duplication beyond Rel-15. (FFS the case of CA duplication)


The details of LCH-to-cell restriction are discussed in [7]. According to previous agreements, at least we can deduce that: 1) the duplicate PDUs of deactivated RLC entity can only be transmitted in the cell linked to the deactivated RLC entity when PDCP duplication is activated; 2) because up to 4 RLC entities could be configured for PDCP duplication, the number of cells that can be configured for a RLC entity is much smaller than Rel-15 (referring to the examples of RLC entities configuration for CA duplication and DC+CA duplication in Figure 1.
Generally speaking, IIoT service has high priority and the duplicate PDUs should be transmitted in high priority although they are redundant in some degree when the associated RLC entity duplication is deactivated. In the cell associated to the deactivated RLC entity, the transmission efficiency of the PDUs from other DRBs, especially the DRBs only associated to this cell should be impaired by transmitting the duplicate PDUs of the deactivated RLC entity.
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Figure 1 Examples of RLC entities configuration for CA duplication and DC+CA duplication
Base on above analysis, duplicate PDUs of the deactivated RLC entity should be discarded.
It can be applied to PDCP duplication deactivation case when only 2 RLC entities are configured for PDCP duplication, or all secondary RLC entities are deactivated. From this aspect, discarding the duplicate PDUs of deactivated RLC entity is aligned with the legacy behavior of discarding PDUs in the secondary RLC entity when duplication is deactivated.
Proposal 1: Duplicate PDUs of the deactivated RLC entity should be discarded when PDCP duplication is activated or deactivated.
2.2 PDCP duplication configuration
After the email discussion on the RRC running CR [3][4], some open issues are left as below:
	Proposal 11   RAN2 to discuss and agree on one of the following alternatives

a. As in legacy, the initial PDCP duplication state of the associated RLC entity is always activated for SRB
b. the initial PDCP duplication state of the associated RLC entity can be configured for SRB
Editor’s note: FFS: Whether the initial PDCP duplication state of the associated RLC entity is always activated for SRB, as in legacy Rel-15.
Editor’s note: Further updates may be needed, after the clarification of the pdcp-Duplication field that will be discussed in RAN2#109.

Editor’s note: The name ”secondary RLC entity” will be updated according to the discussion related with TS 38.323.


In [1], majority of companies want to introduce a new terminology “split secondary RLC entity”. So the last bullet depends on the final agreement on the terminology. What we need to discuss is the initial PDCP duplication state of SRB.
A simplest and direct reason for option a (As in legacy, the initial PDCP duplication state of the associated RLC entity is always activated for SRB) is we never consider SRB duplication activation/deactivation during MAC CE discussion. Considering the time plan, we don’t need to discuss it from the scratch since there is no obvious benefit to activate/deactivate duplication of SRB. One concern might be the resource consumption if SRB PDUs are duplicated and transmitted in multiple RLC entities. However, gNB can configure less RLC entities (such as 2) for SRB duplication if resource consumption is an issue.
Proposal 2: As in legacy, the initial PDCP duplication state of the associated RLC entity is always activated for SRB.
2.3 Duplication RLC Activation/Deactivation MAC CE
Except for the Rel-15 duplication MAC CE, the remaining issues on duplication in the running MAC CR [5] are all related to the Rel-16 duplication MAC CE, i.e., Duplication RLC Activation/Deactivation MAC CE:

	Running 38.321

6.1.3.Y
Duplication RLC Activation/Deactivation MAC CE

The Duplication RLC Activation/Deactivation MAC CE is identified by a MAC subheader with LCID as specified in Table 6.2.1-1. It has a fixed size and consists of a single octet defined as follows (Figure 6.1.3.Y-1). 
· DRBdup Index: This field indicates the DRB for which the MAC CE applies. The value of this field is the ascending order of the DRB ID among the DRBs configured with PDCP duplication and with RLC entity(ies) associated with this MAC entity.
· RLCi: This field indicates the activation/deactivation status of PDCP duplication for the RLC entity i where i is ascending order of logical channel ID of secondary RLC entities in the order of MCG and SCG, for the DRB. The RLCi field is set to 1 to indicate that the PDCP duplication for the RLC entity i shall be activated. The RLCi field is set to 0 to indicate that the PDCP duplication for the RLC entity i shall be deactivated.
· R: reserved bit, set to 0.
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Figure 6.1.3.Y-1: Duplication RLC Activation/Deactivation MAC CE


In the running MAC CR [5], open issues of PDCP duplication are listed as Editor’s notes as follows:
	5.10
Activation/Deactivation of PDCP duplication

Editor’s Note: It is an FFS whether and how Rel-15 MAC CE turns on and off PDCP duplication with more than 2 RLC entities.
6.1.3.Y
Duplication RLC Activation/Deactivation MAC CE

Editor’s Note: It is assumed that index i for RLCi field is determined by ascending order of logical channel ID of secondary RLC entities in MCG and SCG. But it may need a confirmation.

Editor’s Note: How the ON/OFF of PDCP duplication is signalled is FFS. It may be specified in PDCP specification.

Editor’s Note: It is FFS whether full DRB ID is included in the MAC CE, instead of DRBdup Index.


For the first editor’s note in 6.1.3.Y, “index i for RLCi field is determined by ascending order of logical channel ID of secondary RLC entities in MCG and SCG” is a common way in MAC. We are fine with this assumption.
The third editor’s note in 6.1.3.Y is about the field of DRB index. If we want to configure PDCP duplication for more than 8 DRBs, full DRB ID (5 bit) is benefit for future proof. Otherwise, 3bit DRBdup Index is enough. Since no one consider to enlarge the number of DRBs can be configured for PDCP duplication, we prefer to keep 3bit DRBdup Index in the running CR.
Proposal 3: The description of index i for RLCi field and DRBdup Index field in the running CR can be agreed.
For the second editor’s note, if at least one of the RLC0-RLC2 fields is set to 1, it means that DRB has duplication activated. Since there is no room for misunderstanding, we don’t need to specify “How the ON/OFF of PDCP duplication is signalled”.
Proposal 4: We don’t need to specify “How the ON/OFF of PDCP duplication is signalled”.

3. Conclusions
In this contribution we aim at closing the open issues regarding PDCP duplicatin. We have the following proposals on the topic. 
Proposal 1: Duplicate PDUs of the deactivated RLC entity should be discarded when PDCP duplication is activated or deactivated.

Proposal 2: As in legacy, the initial PDCP duplication state of the associated RLC entity is always activated for SRB.
Proposal 3: The description of index i for RLCi field and DRBdup Index field in the running CR can be agreed.
Proposal 4: We don’t need to specify “How the ON/OFF of PDCP duplication is signalled”.
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