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1 
Introduction


During several meetings, it has been discussed whether all RLC entities are activated or RLC entities are selectively activated when activating PDCP duplication for ST state. In the summary report for the latest email discussion [R2-2200003], it is proposed that:

	Proposal 4: RAN2 to discuss whether the number of associated RLC entities that can be activated upon entry into Survival Time can be supported by one or either one of two variants. The second variant may be optionally configured. 

1) (11/17) Following entry to Survival Time, PDCP duplication is activated for all associated RLC entities that are configured for a DRB. The RLC entities are identified using the Rel-15/16 options for RRC configuration of associated RLC entities. : option 1
2) (8/17) Following entry to Survival Time, PDCP duplication is activated for a separately configured set of associated RLC entities that are configured for a DRB. The RLC entities are identified using a new RRC configuration option which can be optionally present. The separate set is used in Survival Time only. : option 2


In this document, we present our view and the specification impact to see its benefit and complexity.  
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Discussion
It seems there are different understanding of the agreement in RAN2#115: 
1. Following entry into the Survival Time state, PDCP duplication for ST configuration is activated.  The gNB pre-configures which RLC entities can be activated for duplication when entering ST state.  FFS the number of supported RLC entities.  


Some understood it was to support selective activation of RLC entities while other do not think so. So let’s not discuss what the true was but focus on the technical aspects and specification impacts. 

For PDCP duplication, up to 4 RLC entities can be configured and activation/deactivation of each RLC entity is controlled by Duplication RLC Activation/Deactivation MAC CE. Upon reception of Duplication RLC A/D MAC CE, the MAC entity identifies the RLC entity(ies), i.e., the logical channel, to activate PDCP duplication and indicates PDCP to activate it. PDCP simply follows the MAC indication based on the logical channel ID and performs activation/deactivation of indicated RLC entities. 
In Option 1, the MAC may indicate to PDCP for which DRB the PDCP duplication should be activated. Then, PDCP would activate all RLC entities. Alternatively, the MAC may indicate to PDCP, for which DRB and for all RLC entities, the PDCP duplication should be activated. Then, PDCP would activate the indicated RLC entities, i.e., PDCP does not care whether it is all RLC entities or a subset of RLC entities. 

In Option 2, the MAC may indicate to PDCP for which DRB the PDCP duplication should be activated. Then, PDCP would activate only a subset of the RLC entities, which is configured to be used for PDCP duplication in ST state.  Alternatively, the MAC may indicate to PDCP, for which DRB and for which subset of RLC entities, the PDCP duplication should be activated. Then, PDCP would activate the indicated RLC entities. 
Regardless of where the RLC identification is done, i.e., in MAC or PDCP, we think the only difference is that, in option 2, there is a step to identify a subset of RLC entity(ies) to activate when PDCP duplication is activated due to ST state. We don’t think this is a new complex behaviour because selective activation of RLC entity is already supported, e.g., based on Duplication RLC A/D MAC CE. 

It is also argued that option 2 is complex because the UE has to be configured with another set of RLC entities for PDCP duplication. However, for PDCP duplication, it is already possible to configure multiple RLC entities. Indicating which RLC entities are to be used for PDCP duplication in ST state seems not a real problem. For example, it can be signalled in moreThanOneRLC that which RLC entities are used for ST state, which is similar to configuration of primaryPath.
Observation 1. For option 2, there is no real complexity issue identified clearly. 
In the meanwhile, it was considered that pre-configuring RLC entities for ST state is not helpful because the network cannot predict which RLC entities will serve better than the other. However, the intention of option 2 is not to predict a better one a priori but to avoid using a bad RLC entities continuously. ST state trigger means that the existing RLC entities, i.e., associated cell/CG, do not serve the traffic properly to meet the QoS requirement. Considering the survival time can be very short, it is unlikely that the channel status becomes suddenly good in such a short time, hence, keeping use of those RLC entities in ST state would only consume power for the transmission to be failed.

Observation 2. Transmission using the already activated RLC entities may not be successful because the channel status of the already RLC entities may not change so dynamically and still be in bad condition in ST state. 

In the meanwhile, RAN2 agreed in RAN2#116 that:
3. For the DRB configured with Survival Time support, the network can control the duplication state for the DRB via legacy activation/deactivation MAC CE. No specification change is foreseen.

The above agreement allows the network to send a Duplication RLC A/D MAC CE instead of retransmission grant to activate PDCP duplication when ST state is triggered. Thus, the network can send the Duplication RLC A/D MAC CE and selectively activate RLC entities even for ST state trigger. It is hard to understand why PDCP duplication needs to be differentiated based on the triggering mechanism, i.e., to activate all RLC based on retransmission grant or to activate a subset of RLC based on MAC CE, and there seems to be no technical reason to restrict such that PDCP duplication based on retransmission grant should always activate all RLC entities. 
Observation 3. In ST state, it is still possible to send RLC activation by using Duplication A/D MAC CE and selectively activate a subset of RLC entities.
Observation 4. There is no reason to always activate all RLC entities when PDCP duplication is activated based on retransmission grant. 
If all RLC entities needs to be activated, it can be achieved by option 2 because option 2 can indicate all RLC entities to be used in ST state. Note that, option 1 does not allow selectively activate PDCP duplication, which is less flexible than option 2.
Observation 5. If all RLC entities needs to be activated in ST state, Option 2 allows it by indicating all RLC entities to be used in ST state.
With above observations, we propose that:
Proposal. It is configured which RLC entities are used in ST state. Following entry to Survival Time, PDCP duplication is activated for the RLC entities indicated to be used in ST state. 
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Conclusion
In this document, we present our view on selective activation of RLC entities when PDCP duplication is activated by retransmission grant. The observations and proposal are 
Observation 1. For option 2, there is no real complexity issue identified clearly. 
Observation 2. Transmission using the already activated RLC entities may not be successful because the channel status of the already RLC entities may not change so dynamically and still be in bad condition in ST state. 

Observation 3. In ST state, it is still possible to send RLC activation by using Duplication A/D MAC CE and selectively activate a subset of RLC entities.
Observation 4. There is no reason to always activate all RLC entities when PDCP duplication is activated based on retransmission grant. 
Observation 5. If all RLC entities needs to be activated in ST state, Option 2 allows it by indicating all RLC entities to be used in ST state.

Proposal. It is configured in RRC which RLC entities are used in ST state. Upon reception of retransmission grant, PDCP duplication is activated for the RLC entities indicated to be used in ST state. 
