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Introduction
[bookmark: _Ref178064866]The LCP mapping restrictions were discussed in the last meeting. However, in the offline discussion, companies showed strong concerns on this enhancement and finally it was postponed. In this contribution, we discuss and analyse LCP mapping restriction.

[bookmark: _Toc462951621][bookmark: _Toc462951630][bookmark: _Toc465023135][bookmark: _Toc465023136][bookmark: _Toc465346829]Discussion
When RAN2 discussed LCP mapping restrictions in the last meeting, the following two contributions were bundled and considered as one issue. However, given that cell restriction for CA duplication [2] is well-known RAN2 issue and this only focuses on how to handle cell restriction, i.e., allowedServingCells, upon CA duplication deactivated, we think that dynamic LCP mapping restrictions [1] is a different issue and should be handled separately because this is to cover a broader scenario and tries to introduce a new MAC CE to enable or disable all LCP mapping restriction dynamically which has not been deeply examined in RAN2. Thus, at least “dynamic LCP mapping restrictions” should be intensively analysed to identify possible problems before simply introducing this feature at this late stage of Rel-16.
- Dynamic LCP mapping restriction [1];
- Cell restriction for CA duplication [2].
Observation 1. Dynamic LCP mapping restriction and cell restriction for CA duplication are different issues and dynamic LCP mapping restriction has not been fully examined in RAN2.

In dynamic LCP mapping restriction [1], they argued that LCP mapping restriction should be adjusted dynamically for several cases, i.e., best TCP performance, high load situations, and mobility on high frequencies. However, as already mentioned in the offline discussion at the last meeting, the following concerns on each case should be considered.
In NR, multiple flows are mapped to one DRB. This means that one logical channel has multiple TCP flows and each flow may be in different TCP phase, e.g., some of them are ‘slow start’ and others are ‘congestion avoidance’. Considering that slow start phase can be started anytime in TCP, i.e., at the beginning of the traffic or after timeout, packets for slow start phase and congestion avoidance phase would be mixed into one logical channel and packets for slow start phase would be placed intermittently. Therefore, it may be hard to adapt LCP mapping restriction dynamically to every slow start phase and only some of flows may benefit, but the other flows in the same logical channel would be damaged. 
Observation 2. It may be hard to adapt LCP mapping restriction dynamically to every slow start phase and only some of flows will benefit, but other flows in same logical channel may be damaged.

The next point is that, in general, a URLLC service has LCP restriction to satisfy their stringent requirement, e.g., 0.5ms. In this condition, even though all LCP mapping restriction is disabled to make a UE transmit URLLC data using a slow UL grant even in high load situation, transmitting URLLC data using the slow UL grant does not solve the problem and this slow UL grant may be wasted because the URLLC service requirement may not be satisfied and the transmitted URLLC data would be meaningless data at the receiving side.
For the mobility with high frequency case, if a high frequency is blocked by an obstacle, anyway the fundamental blocking problem should be solved by beam management/recovery mechanisms, not deactivating LCP mapping restriction.
Observation 3. Transmitting URLLC data using slow UL grant in high load situation may cause resource waste and a URLLC service may not be satisfied by dynamic LCP mapping restriction.

The last but not least problem is that when there is an activated CA duplication, if LCP mapping restrictions of the logical channel for CA duplication are disabled according to Dynamic LCP mapping restriction [1], the duplicated PDCP PDUs may be included into the same MAC PDU because LCP mapping restrictions including allowedServingCells are disabled. We think that including multiple duplicated PDCP PDUs into the same MAC PDU is resource waste and cannot satisfy the reliability of PDCP duplication and this should be prevented. In other words, Dynamic LCP mapping restriction [1] may not be used for the logical channel which is configured and activated for CA duplication.
Observation 4. Dynamic LCP mapping restriction may not be used for a logical channel which is configured and activated for CA duplication.

Based on the above observations, we think that Dynamic LCP mapping restriction cannot be simply introduced at this late stage of Rel-16.
Proposal 1. Dynamic LCP mapping restriction is not introduced in Rel-16.

For the well-known RAN2 issue that cell restriction is lifted once CA duplication is deactivated, this issue had been discussed several times in RAN2 and concluded nothing to do for this in Rel-15. We still think there is no strong motivation to revisit this issue in Rel-16. 
Proposal 2. Cell restriction for CA duplication deactivated is not introduced in Rel-16.

Note that if majority wants to do something for LCP restriction, this should be Cell restriction for CA duplication and we are open to discuss only this issue.

[bookmark: _Toc450908196][bookmark: _In-sequence_SDU_delivery]Proposal
We discussed dynamic LCP mapping restrictions and present a following proposals:
Observation 1. Dynamic LCP mapping restriction and cell restriction for CA duplication are different issues and dynamic LCP mapping restriction has not been fully examined in RAN2.
Observation 2. It may be hard to adapt LCP mapping restriction dynamically to every slow start phase and only some of flows will benefit, but other flows in same logical channel may be damaged.
Observation 3. Transmitting URLLC data using slow UL grant in high load situation may cause resource waste and a URLLC service may not be satisfied by dynamic LCP mapping restriction.
Observation 4. Dynamic LCP mapping restriction may not be used for a logical channel which is configured and activated for CA duplication.
Proposal 1. Dynamic LCP mapping restriction is not introduced in Rel-16.
Proposal 2. Cell restriction for CA duplication deactivated is not introduced in Rel-16.

	References
[1] R2-2002740	LCP Mapping Restrictions	Nokia et al. 
[1] R2-2002835	Cell restriction for CA duplication	OPPO

