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1. Introduction
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]In RAN2#107, RAN2 reached below agreements on LCH-to-cell restriction.
	The number of copies generated is equal to the number of active RLC entities, i.e. one copy per leg/RLC entity, and active/inactive state is determined by MAC CE.
The network provides in RRC only one LCH cell restriction configuration per LCH, like in Rel-15. Changes to LCH cell restriction configuration is only possible via RRC.
At PDCP duplication, application of the configured cell restrictions are not dynamically changed upon activation or deactivation of PDCP duplication beyond Rel-15. (FFS the case of CA duplication)


This contribution discusses LCH-to-cell restriction when duplication is activated or deactivated in Rel-16.
2. Discussion
In IIoT WID, at most 4 RLC entities can be configured for a DRB. Examples of RLC entities configuration for CA duplication and DC+CA duplication are shown in Figure 1.


[bookmark: _Ref23858251]Figure 1 Examples of RLC entities configuration for CA duplication and DC+CA duplication
In last meeting, LCH-to-cell restriction was discussed based on the contributions [1][2][3]. The discussion focused on possible enhancement when CA duplication is deactivated. We can first decide LCH-to-cell restriction when CA duplication is activated and RLC entities are switched by the duplication MAC CE.
As shown in the Figure 1, when CA duplication is activated, duplication MAC CE can activate part or all RLC entities among the configured RLC entities. Since RAN2 agreed “RRC configures only one LCH cell restriction configuration per LCH” and “At PDCP duplication, application of the configured cell restrictions are not dynamically changed upon activation (at least in DC duplication)”, we think there is no need to have a different agreement for CA duplication activation.
[bookmark: _Ref20575927][bookmark: _Ref20863380]Proposal 1: Confirm UE should follow the LCH-to-cell restriction configured by RRC per LCH when CA duplication is activated no matter which RLC entities are activated.
When CA duplication is deactivated, following Rel-15 operation, any cell in the CG can be used to transmit the non-duplicate data for the DRB. In [1], it was argued that non-duplicate data could be transmitted in a cell which is inappropriate for the DRB, such as eMBB cell transmitting URLLC data after CA duplication deactivation with Rel-15 operation.
There are three options for the LCH-to-cell restriction when CA duplication is deactivated.
Option 1: following Rel-15, i.e., no LCH-to-cell restriction after CA duplication deactivation.
Option 2: the combination of the cells mapped to the RLC entities associated to the same DRB (within one CG) should be associated to the left path (primary path) when duplication is deactivation and can be used to transmit the non-duplicate data [2].
[bookmark: _GoBack]Option 3: gNB can configure the primary path with the LCH-to-cell restriction to be applied when duplication is deactivated.
Option 1 is simplest because nothing needs to be done. But currently, LCH-to-cell restriction can apply on the LCH in the following cases [3]: 1) Non-duplicated bearer; 2) non-duplication purpose in DC duplication scenario; 3) when DC duplication is deactivated, the configured LCH-to-Cell restriction still applies; 4) CA duplication activated state. The only left use case is CA duplication deactivated state. As addressed in [1], some enhancement can be considered for CA duplication deactivated state.
Comparing option 2 and option 3:.
· In option 2, a new parameter to enable/disable the LCH-to-cell restriction for CA duplication deactivated state should be introduced in RRC specification, and some description about cells combination needs to be captured in MAC specification. All cells associated to the RLC entities of the DRB can be used for non-duplicate data transmission when CA duplication is deactivated. The gNB has no flexibility to allocate part of them for non-duplication transmission.
· In option 3, a parameter such as allowedServingCellsCADuplicationDeactivated could be configured for the primary path. Then after CA duplication is deactivated, the primary path can use the cells configured in the new parameter (if configured) to transmit the non-duplicate data. MAC specification should state in the LCP section that UE should use this parameter (if configured) to judge available cells for the LCH. The gNB can configure any cells which can be used in CA duplication deactivated state by the primary path.
Option 3 assumes there could be two LCH-to-cell restriction configurations for the primary path, which is not aligned with above earlier agreement. However this issue has been discussed for several meetings without conclusion and Option 3 is the most direct and easy way to solve it. . We don’t like reverting agreements but in this case we think it allows for an acceptable way forward. So the option 3 is preferred.
[bookmark: _Ref23870423][bookmark: OLE_LINK5][bookmark: OLE_LINK6]Proposal 2: The gNB can optionally explicitly configure the primary path with the LCH-to-Cell restriction to be applied when CA duplication is deactivated.

3. Conclusion
This contribution discusses LCH-to-cell restriction in Rel-16 and provides below proposals.
Proposal 1: Confirm UE should follow the LCH-to-cell restriction configured by RRC per LCH when CA duplication is activated no matter which RLC entities are activated.
Proposal 2: The gNB can optionally explicitly configure the primary path with the LCH-to-Cell restriction to be applied when CA duplication is deactivated.
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