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1	Introduction
[bookmark: _Toc524946176][bookmark: _Ref178064866]A new MAC CE format has been suggested to control PDCP duplication in Release 16. This new MAC CE format would provide an extra flexibility which allows individually controlling the RLC entities which are involved in the duplication operation. However, some aspects about the MAC CE Rel-16 operation remain to be solved and this contribution looks at the activation and deactivation procedures for the PDCP data duplication with the Rel-16 MAC CE.
Yet, when this flexibility is not needed, Rel-15 MAC CE can still be used to control Rel-16 PDCP data duplication. This contribution looks at how Rel-15 MAC CE can control PDCP duplication features introduced in Rel-16.
2 Discussion
2.1 Rel-15 MAC CE to control Rel-16 PDCP duplication
In Release 16, up to 4 RLC entities can be configured. The RLC entities can be activated and deactivated via the new MAC CE format introduced for this purpose. However, the Release 15 MAC CE can still be used to control the Release 16 features when the network does not require much flexibility and does not need to individually control the activated and deactivated RLC entities. When Rel-15 is used, then PDCP duplication is activated/deactivated and all the configured or default activated RLC entities which were signaled in RRC are then activated.
Activation of duplication
One simple example could be a network that configures 3 RLC entities and 3 duplicates. The network may simply want to activate and deactivate the feature so that when it is activated all RLC entities are activated and transmit a copy in each of them. This can be achieved with the existing Rel-15 MAC CE. 
Another alternative is that RRC includes in the configuration a default list of activated RLC entities among the configured RLC entities. This allows using both Rel-15 and Rel-16 MAC CEs. For example, when a Rel-15 MAC CE is received, the default RLC entities are activated. The Rel-16 MAC CE may be used additionally to further activate or deactivate the configured RLC entities (i.e. including the non-default).
Deactivation of duplication
Rel-15 MAC CE can be used to deactivate Rel-16 PDCP data duplication. The list of bearers indicated in the MAC CE can be used to completely deactivate the feature. 

[bookmark: _Toc4404576][bookmark: _Toc4510183][bookmark: _Toc4576056][bookmark: _Toc4661233][bookmark: _Toc4685671][bookmark: _Toc16775362]Rel-15 MAC CE can also be used to activate and deactivate the Rel-16 PDCP duplication.
[bookmark: _Toc16775363]RRC may introduce an IE to indicate the default RLC entities to be activated/deactivated using Release 15 MAC CE. 
[bookmark: _Toc16775364]If the IE is not indicated, all configured RLC entities are activated/deactivated using the Release 15 MAC CE.

2.1 Rel-16 MAC CE details to control Rel-16 PDCP duplication
A new MAC CE format to control the RLC entities to which the PDCP delivers duplicates has been suggested. The MAC CE may be able to indicate the RLC entities involved in duplication. When 4 bits are used to indicate the RLC entities which are activated and deactivated, there are two main issues to resolve. One is the UE behaviour when all RLC entities are indicated to be deactivated. The second issue is the UE behaviour when 1 RLC entity is activated.
Activation of Rel-16 duplication
In Rel-16 MAC CE specifies which RLC entities are to be used to transmit duplicates, like in Rel-15 PDCP duplication must be generally activated/deactivated (from PDCP point of view), this can be done when the Rel-16 MAC CE is received and indicates, at least, 2 activated RLC entities. 
[bookmark: _Toc16086557][bookmark: _Toc16775365]Duplication is activated with Rel-16 MAC CE when at least 2 RLC entities are activated

An RLC entity may carry PDCP Data PDUs or PDCP Control PDUs. Activation of an RLC entity can be interpreted in two different ways. One possible interpretation is that the PDCP entity delivers both PDCP Control and Data PDUs to the activated RLC entity. A second interpretation is that the PDCP entity delivers either PDCP Control PDUs or PDCP Data PDUs to the RLC entity. If PDCP Control PDUs are not duplicated and are only delivered to the RLC entity defined as primary path, the only possible interpretation is that when an RLC entity is activated, the PDCP entity delivers PDCP Data PDUs to that RLC entity [1]. 

[bookmark: _Toc16775366]Activating an RLC entity means that the PDCP entity should deliver PDCP Data PDUs to that RLC entity 

Deactivation of Rel-16 duplication
PDCP duplication can be de-activated when the Rel-16 MAC CE is received and indicates 1 or less activated RLC entities, which could also be considered as deactivating PDCP duplication. 
[bookmark: _Toc16086558][bookmark: _Toc16775367]Rel-16 MAC CE deactivates duplication when it indicates either 1 or 0 active RLC entities.

Similar to the discussion above, the deactivation of an RLC entity should be interpreted as that the PDCP entity should stop delivering PDCP Data PDUs to that RLC entity. PDCP control PDUs should still be delivered to the RLC entity which was defined as the primary path, even if PDCP does not deliver PDCP Data PDUs to that entity [1].
[bookmark: _Toc16775368]Deactivating an RLC entity means that the PDCP entity should not deliver PDCP Data PDUs to that RLC entity 

Conclusion
Based on the discussion in the previous sections we propose the following:
[bookmark: _GoBack]Proposal 1	Rel-15 MAC CE can also be used to activate and deactivate the Rel-16 PDCP duplication.
Proposal 2	RRC may introduce an IE to indicate the default RLC entities to be activated/deactivated using Release 15 MAC CE.
Proposal 3	If the IE is not indicated, all configured RLC entities are activated/deactivated using the Release 15 MAC CE.
Proposal 4	Duplication is activated with Rel-16 MAC CE when at least 2 RLC entities are activated
Proposal 5	Activating an RLC entity means that the PDCP entity should deliver PDCP Data PDUs to that RLC entity
Proposal 6	Rel-16 MAC CE deactivates duplication when it indicates either 1 or 0 active RLC entities.
Proposal 7	Deactivating an RLC entity means that the PDCP entity should not deliver PDCP Data PDUs to that RLC entity
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