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1 Introduction
In the last RAN2#109e meeting, agreements regarding PDCP duplication have been achieved, indicated as follows [1]: 
In this contribution, we would like to address our views on the feasibility of application of Rel-15 MAC CE on Rel-16 duplication, considering UE could provide URLLC services (corresponding DRB is configured with only one secondary RLC entity for duplication) and eURLLC services (corresponding DRB is configured with at least two secondary RLC entities for duplication) simultaneously.
2 Discussion
2.1 the feasibility of applying Rel-15 MAC CE on Rel-16 duplication
In Rel-15 NR, for improving the reliability, the PDCP duplication mechanism is introduced. Specifically, a DRB could be configured with at most two RLC entities (one as primary leg, another as secondary leg). As indicated in [2], PDCP duplication state of the DRBs could be activated/deactivated by reception of a duplication activation/deactivation MAC CE which comprises of a fixed-size single octet containing eight D-fields, shown in the figure 1. 
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Figure 1: Duplication Activation/Deactivation MAC CE
The value (0/1) of each of the bits in the D-fields indicates the PDCP duplication activation state (yes/no) of the corresponding DRB. It could be found that Rel-15 duplication activation/deactivation MAC CE saves payload and time, since it could indicate the duplication (de-)activation command to at most 8 DRBs simultaneously.

Observation 1: Rel-15 duplication activation/deactivation MAC CE saves payload and time since it could indicate the duplication (de-)activation command to at most 8 DRBs simultaneously.
With the observed advantage of Rel-15 duplication activation/deactivation MAC CE, we think it is acceptable to using Rel-15 Duplication Activation/Deactivation MAC CE on Rel-16 duplication. For example, suppose there are 8 DRBs configured for PDCP duplication. While DRBs with ID 1~4 is configured for PDCP duplication with 2 RLC legs, DRB with ID 5~8 is configured for PDCP duplication with more than 2 RLC legs (Rel-16 duplication). If Rel-15 duplication (de-)activation MAC CE is agreed to be applied on Rel-16 duplication, for the DRB configured with Rel-16 duplication mechanism (ID ranging in [5,8]), setting the corresponding bit to 1 could have up to three possible implications:
· Option 1: All the configured secondary RLC transmission legs are activated

· Option 2: the initial duplication state configured by the RRC is applied

· Option 3: the most recent duplication state (received in a previous signalling message) in which at least one bit set to ‘1’ is applied

On the other hand, setting the corresponding bit to 0, in our mind, only have one implication:

· All the configured secondary RLC transmission legs are deactivated
Regarding the choice of the implication of setting the Di to 1 for the corresponding DRB configured with Rel-16，in the next section, we will indicate another factor that should be taken account to make the final decision.
Proposal 1: kindly ask RAN2 to agree to apply Rel-15 Duplication Activation/Deactivation MAC CE on Rel-16 duplication, for the sake of reducing the number of signalling messages for (de-)activation of the PDCP duplication for several DRBs configured with Rel-16 duplication when the network would like to change the duplication activation state of them simultaneously.
Observation 2: if applying Rel-15 duplication activation/deactivation MAC CE on Rel-16 duplication is agreed, there are three implications of setting the value of Di to 1 for the DRBs configured with Rel-16 duplication on the table:
· Option 1: All the configured secondary RLC transmission legs are activated

· Option 2: the initial duplication state configured by the RRC is applied

· Option 3: the most recent duplication state (received in a previous signalling message) in which at least one bit set to ‘1’ is applied
2.2 is Rel-15 MAC CE always valid?
Following the example given in the section 2.1, suppose at the first time moment, UE receives a Rel-16 RLC duplication activation/deactivation MAC CE targeting at a DRB with ID 5. Shortly, at the second time moment, if the network would like to de-activate the duplication for a DRB configured with Rel-15 duplication mechanism, the network has to send the Rel-15 duplication activation/deactivation MAC CE towards the UE. If the Rel-15 MAC CE is agreed to be applied on Rel-16 duplication, there is a problem that Rel-15 MAC CE would have to include an indication regarding the duplication state of the DRB with ID 5 (configured with Rel-16 duplication), which does not follow the network’s intention. 
Observation 3: if applying Rel-15 Duplication Activation/Deactivation MAC CE on Rel-16 duplication is agreed by RAN2, reception of the Rel-16 and Rel-15 duplication activation/deactivation MAC CE consecutively might result in unintended network configuration of duplication activation state for DRBs configured with Rel-16 duplications if entries corresponding to DRBs configured with Rel-15 and Rel-16 duplication are mixed in the Rel-15 duplication MAC CE.
In our opinion, there are two options on the table:

· Option 1: always apply the most recent duplication state received in the previous signalling message

· Option 2: introduction of a timer defining the invalid time of Rel-15 Duplication MAC CE applied on a DRB recently configured by a Rel-16 RLC Duplication Activation/Deactivation MAC CE  
Regarding the second option, the timer could be started after reception of the Rel-16 RLC duplication MAC CE towards a given DRB. When the timer is running, if a Rel-15 duplication MA CE is received, the duplication activation/deactivation indication on it will not be applied on the DRB. After the timer expires, it could be assumed that the network would like to change the duplication activation state of the DRB intendedly and therefore the Rel-15 duplication MAC CE should be considered as valid on the particular DRB.
Observation 4: To address the problem regarding network unintended configuration due to the consecutive reception of Rel-16 and Rel-15 duplication activation/deactivation MAC CE, down selection of two options should be made:
· Option 1: always apply the most recently configured duplication state (coinciding with option 3 in the observation 2) if Di is set to 1, otherwise all configured RL entities are deactivated.
· Option 2: introduction of a timer defining the invalid time of Rel-15 duplication MAC CE for a DRB recently configured by a Rel-16 RLC duplication MAC CE.  
In our opinion, we think the option 1 above is most straightforward and coincides with one of the possible implications of setting the value of Di to 1  (option3) for the DRB configured with Rel-16 duplication indicated in the observation 2. As a result, we propose RAN2 to agree follows:
    when applying the Rel-15 Duplication Activation/Deactivation MAC CE on Rel-16 duplication
· setting the value of Di to 1 for the DRB implies that applying the most recently configured duplication state in which at least one bit set to ‘1’ is applied.

· setting the value of Di to 0 for the DRB implies that all the configured RLC transmission legs are de-activated.
Proposal 2:  kindly ask RAN2 to agree when applying the Rel-15 duplication activation/deactivation MAC CE on Rel-16 duplication, setting the value of Di to 1 for the DRB implies that applying the most recently configured duplication state in which at least one bit set to ‘1’ is applied; setting the value of Di to 0 for the DRB implies that all the configured RLC entities are de-activated.
3 Conclusions

In this paper, the following observations and proposal are given:
Observation 1: Rel-15 duplication activation/deactivation MAC CE saves payload and time since it could indicate the duplication (de-)activation command to at most 8 DRBs simultaneously.
Observation 2: if applying Rel-15 duplication activation/deactivation MAC CE on Rel-16 duplication is agreed, there are three possible implications of setting the value of Di to 1 for the DRBs configured with Rel-16 duplication on the table:

· Option 1: All the configured secondary RLC transmission legs are activated.
· Option 2: the initial duplication state configured by the RRC is applied.
· Option 3: the most recent duplication state (received in a previous signalling message) in which at least one bit set to ‘1’ is applied.
Observation 3: if applying Rel-15 duplication activation/deactivation MAC CE on Rel-16 duplication is agreed by RAN2, reception of the Rel-16 and Rel-15 duplication activation/deactivation MAC CE consecutively might result in unintended network configuration of duplication activation state for DRBs configured with Rel-16 duplications if entries corresponding to DRBs configured with Rel-15 and Rel-16 duplication are mixed in the Rel-15 duplication MAC CE.
Observation 4: To address the problem regarding network unintended configuration due to the consecutive reception of Rel-16 and Rel-15 duplication activation/deactivation MAC CE, down selection of two options should be made:
· Option 1: always apply the most recently configured duplication state (coinciding with option 3 in the observation 2) if Di is set to 1, otherwise all configured RL entities are deactivated.
· Option 2: introduction of a timer defining the invalid time of Rel-15 duplication MAC CE for a DRB recently configured by a Rel-16 RLC duplication MAC CE.  
Proposal 1: kindly ask RAN2 to agree to apply Rel-15 duplication activation/deactivation MAC CE on Rel-16 duplication, for the sake of reducing the number of signalling messages for (de)-activation of the PDCP duplication for several DRBs when the network would like to change the duplication activation state of them configured with Rel-16 duplication simultaneously.

Proposal 2:  kindly ask RAN2 to agree when applying the Rel-15 duplication activation/deactivation MAC CE on Rel-16 duplication, setting the value of Di to 1 for the DRB implies that applying the most recently configured duplication state in which at least one bit set to ‘1’ is applied; setting the value of Di to 0 for the DRB implies that all the configured RLC entities are de-activated.
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Agreements [AT109e][037][IIOT]


Rel-16 PDCP duplication is applied to SRBs.


For SRBs, all secondary RLC entities are activated when configured.


MAC CE based activation/deactivation of PDCP duplication is not supported for SRBs.


When a secondary RLC entity is deactivated (but PDCP duplication is still activated), the UE shall discard duplicated PDCP PDUs in the deactivated secondary RLC entity.


If Rel-16 MAC CE indicates all secondary RLC entities are deactivated for a DRB, the UE shall deactivate PDCP duplication for the DRB. FFS whether and how this has TS impact.


DRBdup ID in Rel-16 MAC CE is set to 5bits full DRB ID


FFS if and how Rel-15 MAC CE is used for Rel-16 Duplication
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