
3GPP TSG-RAN WG2 Meeting 105bis
R2-1903373
Xi’an, China, 8th – 12th April, 2019                       

Agenda item:
11.7.4
Source: 
Huawei, HiSilicon

Title: 
Duplication activation/deactivation based on pre-configured criteria
Document for:
Discussion and Decision

1. Introduction
In the WID for NR IIoT [1], the following objectives for PDCP duplication enhancements are list:

	1. The detailed objectives for PDCP duplication enhancements are:

· Specify PDCP duplication with up to 4 RLC entities configured by RRC in architectural combinations including CA only and NR-DC in combination with CA [RAN2, RAN3].
· Specify mechanisms relating to dynamic control of how a set or subset of configured RLC entities or legs are used for PDCP duplication [RAN2, RAN3].
· Specify enhancements for more resource efficient PDCP duplication by enhancing PDCP duplication activation/deactivation mechanisms (e.g. MAC CE based or based on UE configurable criteria), provided that complexity increase is reasonable. Per-packet selective duplication can also be considered. [RAN2].

· Specify enhancements for more efficient DL PDCP duplication without impacting the UE, provided that gains can be confirmed with a reasonable complexity. [RAN3].
· Specify enhancements to address potential impacts of higher-layer multi-connectivity based on SA2 progress and request [RAN2, RAN3].


One of the objectives is to enhance PDCP duplication activation/deactivation mechanisms, such as based on UE configurable criteria. In this contribution, we will discuss some issues about improvements in duplication activation/deactivation.
2. Discussion
In PDCP duplication, more radio resources are used for data transmission, which improves reliability and reduces latency at the expense of resource efficiency In NR IIoT, up to 4 legs can be configured for a DRB, and up to 4 copies are also considered, which makes PDCP duplication quite resource unfriendly. The radio link quality dynamically varies in terms of reliability and latency. If radio links are perfect, fewer legs even or maybe only one leg is sufficient to guarantee service’s performance requirement. However if the radio links are not good enough, more legs have to be used for duplication transmission, which of course needs more resources. Since the channel status is usually time-varying, fast adjustment of used legs for duplication transmission according to channel status is beneficial.
In NR R15, the initial status of PDCP duplication for a DRB can be indicated by RRC signalling when configuring the duplication function for the DRB. Then the activation/deactivation status of the PDCP duplication of DRBs can only be controlled by duplication activation/deactivation MAC CE. In our companion paper [2], enhancements to MAC CE are discussed. But adjustment of PDCP duplication status by MAC CE may still be slower than fast change of radio links, especially when the radio quality suddenly becomes worse and the MAC PDU containing duplication activation/deactivation MAC CE bears HARQ retransmission. 
In fact, the determination of duplication status of a DRB by the network should take some factors into account, such as the reliability requirement of the service, the real-time channel status and so on. Based on these factors, the corresponding duplication activation/deactivation MAC CE will be generated by the gNB and sent to UE. The intended duplication activation/deactivation is actually operated when such MAC CE is successfully received and parsed by the UE. If the UE can also determine the duplication status of a DRB by also considering the factors that are used by the network (e.g. channel status), then the UE can implement much faster adjustment of duplication status, since the transmission and parsing delays of the duplication activation/deactivation MAC CE can be eliminated. This kind of UE based activation can be beneficial especially when the channel status becomes worse and the requirements of services cannot be met before a duplication activation MAC CE is sent to the UE. Based on the above consideration, we propose to support duplication activation/deactivation based on UE configurable criteria as a complement of the MAC CE based solution.
Observation 1: UE based duplication activation can be beneficial especially when the channel status becomes worse and the requirements of services cannot be met before a duplication activation MAC CE is sent to the UE.
Proposal 1: RAN2 to support duplication activation/deactivation based on configurable criteria as a complement of the MAC CE based solution. 
According to the above discussion, channel status should be one of the most important factors, and can be considered as an input of criteria. For example, the network can configure thresholds for some measurement parameters such as RSRP or RSRQ. If the thresholds are satisfied, PDCP duplication can be activated by the UE itself, and otherwise deactivated. One may argue that the UE may not be able to get the channel status of the uplink. Actually, at least for TDD, uplink channel status can be reflected by the DL measurement. For FDD, there could be an offset between uplink and downlink channel quality but this offset can be considered by the network when configuring the threshold.

With regard to the DL measurement, it needs to be further studied whether L1 or L3 measurement should be applied. L1 measurements fluctuate but can reflect the dynamic channel quality while L3 status can reflect the long term channel status. 
Proposal 2: A threshold for channel quality can be configured a UE-based criterion. FFS it is L1 or L3.
3. Conclusion
In this contribution, we discussed some issues about duplication activation/deactivation, and made the following proposals:
Observation 1: UE based duplication activation can be beneficial especially when the channel status becomes worse and the requirements of services cannot be met before a duplication activation MAC CE is sent to the UE.
Proposal 1: RAN2 to support duplication activation/deactivation based on configurable criteria as a complement of the MAC CE based solution. 
Proposal 2: A threshold for channel quality can be configured a UE-based criterion. FFS it is L1 or L3.
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