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1	Introduction
The following was agreed during the RAN2 #98 meeting for LCP [1]:
Agreements
1.	For LCP and to know which restrictions to use the MAC needs to be aware of more information than just TTI length (e.g. numerology). An abstraction based on index or profiles can be supported.   Exact parameters are FFS.  
Additionally, the following was agreed for LCH to carrier mapping for duplication [2]:
Agreements for duplication in CA case
1	Duplication on a single carrier will not be supported
2	RRC configured mapping of the 2 duplicate LCHs to different carriers will be supported (One carrier cannot have both of the duplicate LCHs mapped to it)
3	Duplicated PDCP PDUs are submitted to two different RLC entities

In this contribution, we further discussed the remaining details.
2	Discussion
The main argument for making numerology visible to MAC was HARQ RTT and power control parameters can be different even if the resulting TTI length is same, so it would be good to map certain logical channels only to certain numerology. 
Other parameters like power boosting, HARQ treatment etc. was proposed in [3] and [4] with transmission profile and HARQ treatment indication to be signalled via DCI (PDCCH). Such indication in DCI introduces extra overhead, esp. when cross cell/numerology/TTI length scheduling is not supported or configured (not clear yet in RAN1), such index would not be needed other than just to signal the PRBs and MCS etc. from resource allocation point of view. From performance point of view, power control and number of HARQ retxs is up to gNB implementation if distinguishing different LCH is seen needed based on the expectation of the LCHs in the TB based on BSR. Besides, different power control parameters can be configured. We do not see the need to convey them in the DCI and do not see the need to consider them in LCP. Nevertheless, DCI design is out of RAN2 scope. Regardless of how the resource allocation is signalled, based on the allocated resource the UE should be able to implicitly know the numerology and TTI length of the grant. Then LCP applies the grant to corresponding LCHs.
Proposal 1: only numerology and TTI length restriction for LCHs needs to be taken into account in LCP as already agreed before and no other information is introduced. 
Proposal 2: numerology and TTI length are implicitly known based on the resource allocation and indicated by PHY to MAC.
The configuration signally details needs to be discussed together with CP. Taking the similar example as given in [5] with a difference that 0.5ms TTI length on PCell not configured for LCH3 and LCH4 added as a duplication LCH with same mapping as LCH3, a UE can be configured with:
· PCell: numerology 1 of 15kHz subcarrier spacing, with 1ms TTI length, 0.5ms TTI length (slot), 0.25ms TTI length (mini-slot);
· SCell1: numerology 2 of 30kHz subcarrier spacing with 0.5ms TTI length;
· SCell2: numerology 3 of 60kHz subcarrier spacing with 0.25ms TTI length;
· SCell3: numerology 4 of 120kHz subcarrier spacing with 0.125ms TTI length; 
· LCH1 (SRB) and LCH2 (eMBB): mapped to all numerology and all TTI length;
· LCH3 (URLLC) and LCH4 (duplication of the URLLC RB): mapped to numerology 1 (PCell) with 0.25 ms TTI length, numerology 2 (SCell1) with 0.5ms TTI length, numerology 3 (SCell 2) with 0.25ms TTI length and numerology 4 (SCell 3) with 0.125ms TTI length, i.e. all except 1ms and 0.5ms TTI length on PCell.
Considering LCH to cell restriction is already introduced for duplication operation, it could be reused for numerology restriction other than introducing new signalling since we think that the different numerologies applied for data channels would generally be used in different carrier frequencies. It should be enough to configure cell restriction together with TTI length, e.g. for LCH3 and LCH4, they can be configured to use 0.5ms TTI length but not 0.5ms on PCell. Even if different numerologies are supported for the same carrier, with the combination of carrier restriction and TTI length, the restriction of certain numerology on certain carrier can be achieved as well.
Proposal 3: carrier restriction together with TTI length restriction is enough to be introduced for LCH to numerology/TTI length mapping. 
When multiple grants are received for a TTI, it should be left to UE implementation to process them parallelly or in sequence as for LTE, as long as the LCH to numerology/TTI length restriction is respected. No priority order to be defined to allow parallel processing and early feeding to PHY.
Proposal 4: When multiple grants are received for a TTI, it is left to UE implementation how to process them.
3	Conclusion
Details on LCP is discussed with the following proposals proposed:
Proposal 1: only numerology and TTI length restriction for LCHs needs to be taken into account in LCP as already agreed before and no other information is introduced. 
Proposal 2: numerology and TTI length are implicitly known based on the resource allocation and indicated by PHY to MAC.
Proposal 3: carrier restriction together with TTI length restriction is enough to be introduced for LCH to numerology/TTI length mapping. 
Proposal 4: When multiple grants are received for a TTI, it is left to UE implementation how to process them.
References
[1] R2-1704030, RAN2 #98 NR UP minutes
[2] R2-17xxxxx, RAN2 #98 minutes
[3] R2-1704397, Further aspects on LCP, Ericsson
[4] R2-1704907, Scheduling and Multiple Numerologies / TTI Durations for NR, InterDigital
