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1.
Introduction

During the Study Item phase of IIoT, duplication enhancement was discussed and more than 4 copies were supported to achieve considerable reliability for IIoT traffic. When up to four legs are configured and activated, it is straightforward that LCP restrictions shall be put on each leg. But it needs further study whether LCP restriction should be changed upon activation/deactivation of packet duplication using the new defined MAC CE.
2. Discussion 
In Rel-15, PDCP duplication is restricted to two legs. Regarding whether to lift LCH-to-Cell restriction upon duplication deactivation, there were some discussions in RAN2.

In RAN2 AH#1807 meeting, the following agreement was made:

	Agreements

1 LCH-to-cell restriction is not restricted to be only applicable to LCH(s) associated with a radio bearer configured for duplication.


In RAN2#103 meeting, the following agreements were made:

	Agreements

1
The LCH-to-cell restriction can apply on the LCH in the following cases: Non-duplicated bearer; NR leg of EN-DC split bearer; FFS if applicable to NR leg of EN-DC DC-duplicated bearer, for both duplication activated and deactivated state.

2
Restriction applies for CA duplication activated state and when CA duplication is not configured. Restriction does not apply for CA duplication deactivated state.


In RAN2#103bis meeting, the following agreements were made:

	Agreements:

1. LCH-to-Cell restriction can be configured for non-duplication purpose in DC duplication scenario.

2. When DC duplication is deactivated, the configured LCH-to-Cell restriction still applies.


According to the above agreements, in Rel-15, the configured LCH-to-Cell restriction still applies after DC duplication is deactivated. And after CA duplication is deactivated, the restriction doesn’t apply. However, even for CA duplication, some companies thought that there is a problem if LCH-to-Cell restriction is lifted upon deactivation of packet duplication, especially when the restriction is also configured due to other reason than duplication. This needs to be further discussed in Rel-16, especially when PDCP duplication is enhanced to more than 2 legs.
For DC duplication, it was discussed and agreed that cell restriction can be configured for non-duplication purpose. One of the examples for non-duplication purpose could be the support of MDBV. For CA+DC duplication with up to 4 legs, to support MDBV requirement, the network may configure LCH-to-cell restriction to some LCHs for non-duplication purpose and to some other LCHs for duplication purpose.
Observation 1: For a DRB configured with CA+DC duplication and up to 4 legs, LCH-to-cell restriction can be configured to some LCHs for non-duplication purpose and some others for duplication purpose.

As far as can be considered, the following issue should be discussed further:
Issue 1: Whether the conclusion in Rel-15 can be reused when duplication supports more than 2 legs?

In TR 38.825, it is specified:

	· The benefit in supporting up to four (4) copies can give the NW freedom, in certain architectural deployment scenarios, e.g. using CA or DC, to configure towards achieving consistent reliability using several concurrent radio links that dynamically vary in reliability and latency.

· PDCP duplication enhancements are applicable to CA, DC (NR only) and DC+CA (NR Only)


Therefore, how to deal with LCH-to-Cell restriction needs to be evaluated in two new scenarios, i.e. CA duplication and CA+DC duplication with more than 2 legs. We think Rel-15 conclusions can be used as baseline.  
Issue 2: How does the Rel-15 conclusion apply to the new scenarios in Rel-16?

If issue 1 is discussed and it is agreed to reuse Rel-15 conclusion as baseline, then the above mentioned new scenarios needs to be studied. 

For CA duplication with more than 2 legs, if the LCH-to-Cell restriction is lifted upon deactivation, there may be a problem in the case where only one leg is deactivated from the 3-leg or 4-leg CA duplication. And for CA+DC duplication, it is not clear how the Rel-15 conclusion applies, because it is neither CA duplication nor DC duplication.
Given the complexity of the scenarios, it was proposed that the network may update the LCH-to-cell restriction using MAC CE upon duplication activation/deactivation.
Proposal 1: LCH-to-cell restriction can be updated using MAC CEs upon duplication activation/deactivation.
3. Conclusion
In this contribution, we present our views on the duplication enhancement to the support of IIoT new use cases and have the following proposals.
Observation 1: For a DRB configured with CA+DC duplication and up to 4 legs, LCH-to-cell restriction can be configured to some LCHs for non-duplication purpose and some others for duplication purpose.

Proposal 1: LCH-to-cell restriction can be updated using MAC CEs upon duplication activation/deactivation.
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