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1	Introduction
During the RAN2 email discussion 104#40, it was concluded that it was beneficial to have a dynamic control of the RLC entities/legs which would be involved in PDCP data duplication. This contribution discusses how MAC CEs could be used to control duplication when several RLC entities/legs, multiple copies, and multiple cells are configured.
[bookmark: _Ref178064866]2	Discussion
In NR-IIoT, it is proposed that the network can configure more than 2 UL paths for the UE to transmit duplicate copies up to the number of configured UL paths. This means that the PDCP entity transmits a number of PDCP PDUs to all or a subset of all the configured RLC-bearers which may be involved in PDCP data duplication. 
There are several cases which need to be distinguished depending on the network architecture:
1) Carrier Aggregation (CA) duplication with multiple RLC-bearers in Figure 1:
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Figure 1: CA duplication with multiple RLC bearers.
2) Dual connectivity (DC) and CA duplication, configured together, as shown in Figure 2:
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Figure2: DC and CA together.
In Figure 1 and 2, each of the configured RLCs can be mapped to one serving cell only with the help of existing LCH allowed-serving cell restriction. 
It can generally be noted that activating/deactivating an RLC-bearer to be used for duplication and/or activating/deactivating the allowed cells of an LCH is quite similar; however, there are some considerable differences. Deactivating the delivery of duplicates to an RLC-bearer means that PDCP does not deliver more duplicates to the deactivated RLC entity; however, the RLC and MAC can finish the ongoing processes, such as ARQ. On the other hand, deactivating a leg (i.e. SCell), would require both to stop the PDCP entity to deliver data to the RLC entity and also to stop all the processes in RLC and MAC as no more data can be delivered from the physical layer.
In all cases it is noted that that fewer copies than configured RLC bearers may be configured (cf. Email discussion outcome). For example, two copies would be created for a PDCP PDU sent over two of the three RLC bearers.
3) Sharing cells between duplication bearer and other bearer, Figure 3 shows exemplary DC/CA:
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Figure3: Sharing of cells between duplication bearer and other bearer (exemplified on DC/CA architecture)
In the scenario outlined in Figure 3, for example SCG cell 2 is configured with LCH restrictions to be used by the duplication bearer’s RLC1 as well as by another bearers RLC entity (RLC3). Deactivating SCG cell 3, for example because the channel quality does not satisfy the required QoS of the duplications’ RLC bearer anymore, will also impact the other bearer, which due to less stringent QoS requirement could still use this cell. 
Thus, it should be possible to deactivate cell2 only for the duplication bearer, meaning that the LCH allowedCells of the LCH/RLC-bearer of the duplication bearer, shall be reconfigurable. In order to react fast on channel quality changes of that cell, this reconfiguration should ideally be possible dynamically, i.e. as fast as in Rel-15 duplication can be deactivated for LCHs restricted to a single cell.
All in all, it should be possible to allow the possible activation/deactivation options:
· The number of PDCP PDU copies
Which should always be less than or equal to the number of active RLC entities. 
· The active RLC entities
This means the RLC entities to which the PDCP entity can deliver PDCP PDU copies. The number of active RLC entities should be less or equal to the number of configured RLC entities for PDCP data duplication. And at the same time, equal to or more than the number of PDCP PDU copies.
· The allowedCells per LCH
To activate and deactivate cells for transmission of an RLC entity which is used for PDCP data duplication.
During the email discussion, the following options have been suggested to dynamically select the RLC entities/cells: L1 signalling, MAC CE signalling, and UE decision based on specified triggering criteria.
One of the main drawbacks of a L1 solution is that it may require quite a number of bits. Typically, it is not desired to convey a lot of L1 signalling and this, together with that L1 signalling would create interlayer dependences, leads us to think that this solution is not preferred. 
MAC CEs were already agreed in Release 15 to activate and deactivate PDCP data duplication. Continuing utilizing MAC CEs to further control PDCP operation would at least be consistent with current signalling mechanisms. The main advantage of MAC CE signalling compared to L1 is that MAC CEs can be extended easily to incorporate the necessary signalling to control different aspects.
[bookmark: _GoBack]Leaving the activation and deactivation decision on specified criteria e.g. defined for the UE would limit the control the network has over the UL resources. In addition, if these criteria depend on UE measurements, predictability and consistent behaviour might be lost. The network may apply other criteria than just radio conditions and these criteria cannot be captured in triggers at the UE side. There could, of course, be a combination of criteria the network can base its decision on, also of dynamic nature, when MAC CEs were used for the duplication handling.

[bookmark: _Toc1072690]MAC CE signalling is used to change and indicate: 
-  the number of copies that PDCP delivers to lower layers
-  the RLC entities to which PDCP should (not) deliver PDCP PDUs
-  the allowedCells per LCH in which duplicates can (not) be transmitted on.
4	Conclusion
Based on the discussion in the previous sections we propose the following:
1. [bookmark: _In-sequence_SDU_delivery]MAC CE signalling is used to change and indicate: 
-  the number of copies that PDCP delivers to lower layers
-  the RLC entities to which PDCP should (not) deliver PDCP PDUs
-  the allowedCells per LCH in which duplicates can (not) be transmitted on.
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