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1	Introduction
In Release 15, PDCP data duplication is configured with a Primary RLC entity (described as “primaryPath” in 38.331) and a Secondary RLC entity which, for DRBs, can be either the MCG or the SCG for the DC case, and one of the two RLCs configured for the CA case. The primary RLC entity has two main purposes. The first one is related to the transmission of PDCP Control PDUs. These PDUs are transmitted only over the primary RLC entity. The second purpose is to specify the RLC entity in which data will be transmitted when DC is configured, and the UE buffer is below a certain configured threshold. 
When PDCP data duplication is activated, the only purpose of the primary RLC entity is only to set the RLC entity in which PDCP control PDUs are transmitted. During the email discussion 106#55, some companies argued that a primary path should be defined, while others indicated that a primary path does not need to be defined. In such case, PDCP Control PDUs are transmitted in all or in one of the RLC entities. 
[bookmark: _Ref178064866]2	Discussion
2.1 Should PDCP Control PDUs be duplicated?
In Release 15, it was agreed that PDCP Control PDUs are not duplicated. One of the reasons to reach that agreement was that current PDCP Control PDUs do not need the same reliability or latency requirements than URLLC services. Thus, duplicating PDCP Control PDUs is not justified.
Release 16 work aims at increasing reliability and decreasing latency even further by allowing the transmission of more copies and dynamically select the links in which those PDUs are delivered. Given the agreements in Release 15 and the grounds in which these agreements were done, we think that PDCP Control PDUs should not be duplicated in Release 16. 
[bookmark: _Toc16775240]PDCP Control PDUs are not duplicated in Release 16.

2.2 In which RLC should PDCP deliver PDCP Control PDUs?
With the assumption that proposal 1 is confirmed, the options for deciding to which RLC entity PDCP delivers PDCP Control PDUs are limited to:
· Up to the UE: any activated RLC entity 
· Configured by the NW: one RLC configured by RRC e.g. primary path

We think that there are no strong reasons to change Release 15 behavior and therefore, the network by defining a primary path, should indicate to the UE the RLC entity to which PDCP Control PDUs are delivered. The network may have certain parameters to decide this. It could be based on coverage, reliability of the link, load, etc. That a certain RLC is used to deliver user data does not necessarily mean that it is a suitable link to transmit control messages e.g. PDCP Control PDUs. Thus, the UE should not arbitrarily choose an RLC entity from the set of activated RLC entities.
In Release 15, the network indicated to the UE the primary path, and this is the path to which PDCP Control PDUs are delivered. The network will always configure a primary path when DC configuration is provided, regardless of whether PDCP duplication is configured or not. For duplication purposes, the primary path is a useful fall-back at duplication deactivation or other. Since this is already in place and the UE is delivering PDCP Control PDUs in the primary path, we see no reason to change this behavior when duplication is activated.
When the network sets a certain RLC entity as the primary path, the network needs to consider that this RLC entity can ensure the reliability and latency requirements for the DRB needed, and also for PDCP Control PDUs. Thus, we think that there is no need to dynamically change the RLC entity to which PDCP delivers PDCP Control PDUs i.e. the primary path. 

[bookmark: _Toc16775241]PDCP delivers PDCP Control PDUs only to the RLC entity defined by RRC as primary path
[bookmark: _Toc16775242]MAC CE cannot dynamically change the RLC entity defined as primary path

2.3 Independence between PDCP Control and Data PDUs
When a certain link does not contribute positively to the latency and reliability requirements for the URLLC services, user data for that bearer should not be carried on that link. Then, the network may want the PDCP entity to not deliver PDCP Data PDUs to the RLC entity corresponding to the affected link. On the contrary, when the network assesses that a certain link may positively contribute to meet the reliability and latency requirements, the network may want the PDCP entity to deliver PDCP Data PDUs to the corresponding RLC entity. 
On the other hand, the requirements for PDCP Control PDUs may still be meet. Thus, PDCP Control PDUs can still be delivered on that link. When the requirements for PDCP Control PDUs are not met, the network would reconfigure the primary path
Considering the argumentation and proposal above, we can conclude that when an RLC entity is activated, the PDCP entity should deliver PDCP Data PDUs to that RLC entity. When an RLC entity is deactivated, the PDCP entity should not deliver PDCP Data PDUs to that RLC entity. PDCP Control PDUs are still delivered to the RLC entity defined as primary path.

[bookmark: _Toc16775243]The PDCP entity delivers PDCP Data PDUs only to activated RLC entities and PDCP entity stops the delivery only of PDCP Data PDUs to deactivated RLC entities.

2.5 RLF in SCG with no RLC entity active in MCG 
When DC is configured, there can be a situation in which the RLC entities configured in the MCG are deactivated for PDCP duplication (i.e. PDCP does not deliver PDCP Data PDUs to the RLCs in the MCG) and only the RLC entities in the SCG remain active. If an RLF in the SCG is experienced, RRC will suspend the transmission in the SCG and reset the MAC of the SCG. This unintentionally stops all data transmissions of a PDCP duplication bearer even if it has RLC entities configured in the MCG which are deactivated. This is negative for URLLC services. 
In this case, one simple option is to activate an RLC in the MCG of a duplication bearer, while the legacy SCG procedure is following. This way, URLLC service is not interrupted, as data can still be transmitted via the MCG. 
[bookmark: _Toc16775244]When no RLC in MCG is activated for PDCP data duplication and the UE experiences RLF in the SCG, the UE should:
a. [bookmark: _Toc16775245]Activate an RLC belonging to the MCG (if none was active), and/or
b. [bookmark: _Toc16775246]Only suspend the RLC entity which experienced the RLF if it was due to the max number of RLC retransmissions
Conclusion
Based on the discussion in the previous sections we propose the following:
Proposal 1	PDCP Control PDUs are not duplicated in Release 16.
Proposal 2	PDCP delivers PDCP Control PDUs only to the RLC entity defined by RRC as primary path
Proposal 3	MAC CE cannot dynamically change the RLC entity defined as primary path
Proposal 4	The PDCP entity delivers PDCP Data PDUs only to activated RLC entities and PDCP entity stops the delivery only of PDCP Data PDUs to deactivated RLC entities.
Proposal 5	When no RLC in MCG is activated for PDCP data duplication and the UE experiences RLF in the SCG, the UE should:
a.	Activate an RLC belonging to the MCG (if none was active), and/or
b.	Only suspend the RLC entity which experienced the RLF if it was due to the max number of RLC retransmissions
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