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Introduction
In RAN2#99, the following agreements were made

Agreements 
1. LCH restriction is based on available parameters coming from PHY and/or RRC.
2. The physical layer parameters required by the LCP for the purpose of LCP restrictions are provided to the MAC from the PHY layer.  How this is captured is FFS    
3. Parameters for LCP restrictions - Sub-Carrier Spacing, Cell, “Time”.  What “time” means is FFS (e.g. PUSCH transmission duration and K2).  FFS if other parameters are required (e.g. transmission mode).
4. If there are multiple Grants for a UE at a certain point in time the order in which the UE processes the grants is up to UE implementation
5. The LCP restriction does not apply to MAC CE at least for non-duplication case

This contribution addresses the remaining open questions on LCP procedure.
[bookmark: _Ref178064866]Discussion
[bookmark: _Toc489306319][bookmark: _Toc487550690][bookmark: _Toc488074729][bookmark: _Toc488074730][bookmark: _Toc489306321][bookmark: _Toc488074657]Parameters for LCP restriction
[bookmark: _Toc481072085][bookmark: _Toc481151177][bookmark: _Toc481676833][bookmark: _Toc481739461][bookmark: _Toc481866126]It has been agreed at RAN2#99 that the LCP restriction shall consider the parameters including Sub-Carrier Spacing (SCS), Cell and “Time”.  RAN2 will further discuss if other parameters (e.g., transmission mode) should be considered.
Indicator on grant-free transmission
Regarding the indicator on grant-free transmissions, we think it is unnecessary to take into account for LCP, because of the reasons
1) It has been agreed at RAN2 NR AH#2 that 
LCP is performed the same regardless whether the grant is dynamic or SPS.  SPS is a “configured grant.
From above agreements, we can learn that the UE MAC can follow the same procedure to receive a grant from the DCI, regardless of it is for dynamic scheduling or SPS. For LCP, it is no need to differ dynamic scheduling from SPS. 
2) SPS/grant-free is typically applied to those LCHs associated with highest priority, such as URLLC like services. This means that those LCHs will be anyway assigned resources first, no matter the grant is assigned via dynamic scheduling or SPS.  
3) More parameters are considered for LCP restriction; more complex the LCP would be. Currently, there are already many parameters agreed. If the LCP is designed too complex, at the end, it will lead to unnecessary processing time.
[bookmark: _Toc493018897][bookmark: _Toc493165555][bookmark: _Toc494272686][bookmark: _Toc494273750][bookmark: _Toc494358384][bookmark: _Toc494359676][bookmark: _Toc494380577][bookmark: _Toc494410714]It is unnecessary for the MAC LCP to consider whether the UL grant is grant-free or grant-based
[bookmark: _Toc493165546][bookmark: _Toc493503377][bookmark: _Toc493503410][bookmark: _Toc493934269]Sub-Carrier Spacing (SCS)
Although RAN2 has agreed to consider SCS for LCP restriction, we think the usefulness of SCS for LCP is limited at least in Rel-15, because the below aspects
· There is no agreement (or intention) yet in RAN1 to signal subcarrier spacing as part of the DCI in Rel-15.
· In Rel-15, a UE will be semi-statically configured with a single subcarrier spacing in a serving cell.
Therefore, we believe it is not favorable to apply SCS for LCP restriction in Rel-15.
[bookmark: _Toc494273751][bookmark: _Toc494358385][bookmark: _Toc494359677][bookmark: _Toc494380578][bookmark: _Toc494410715]It is unnecessary for the MAC LCP to consider SCS for LCP restriction in Rel-15
Time
The parameter on HARQ delay between UL grant reception in DL and UL data (PUSCH) transmission (renamed as N2 from K2 by RAN1 at RAN1#90) has been discussed in RAN2.It has been argued that N2 can impact the latency experience for LCHs, however, the main reason for changing N2 is to control UL/DL switching delay in TDD or to provide a possibility for NR to coexist with LTE TDD. Therefore, N2 cannot be used as an indicator of latency requirements and is not useful for LCH prioritization.
[bookmark: _Toc494273752][bookmark: _Toc494358386][bookmark: _Toc494359678][bookmark: _Toc494380579][bookmark: _Toc494410716]The parameter N2 cannot be used as an indicator of latency requirements and is not useful for LCH prioritization
The TTI length (e.g. the number of OFDM symbols used for the data transmission) was proposed to be considered for LCP restriction. Meanwhile, RAN1 has agreed that NR supports slot scheduling and mini-slot scheduling. This means the dynamic scheduling framework would be very flexible in NR. The scheduled slot for data transmission may be different from time to time. So, the term "TTI length" may not be accurate to reflect the actual duration for a PUSCH transmission associated with a grant. Therefore, we think it is clearer to use a parameter which indicates whether a slot or a mini-slot is used, to reflect a PUSCH transmission duration.
[bookmark: _Toc493503379][bookmark: _Toc493503412][bookmark: _Toc493934271][bookmark: _Toc494273755][bookmark: _Toc494274152][bookmark: _Toc494274722][bookmark: _Toc494274786][bookmark: _Toc494358387][bookmark: _Toc494359679][bookmark: _Toc494380580][bookmark: _Toc494410717]The parameter “slot/mini-slot” is useful to reflect the time aspect for LCP restriction.
[bookmark: _Toc493503380][bookmark: _Toc493503413][bookmark: _Toc493934272]Summary on the parameters for LCP restriction
Based on analyses in above sections, we conclude that the only necessary/beneficial parameter to reflect the latency requirements of LCHs is the time parameter, i.e., “slot/mini-slot”. 
Additionally, the parameter “cell” has been agreed by RAN2 to limit the packet duplication on certain serving cells, therefore, it is proposed that
[bookmark: _Toc494274153][bookmark: _Toc494274723][bookmark: _Toc494274787][bookmark: _Toc494358377][bookmark: _Toc494359686][bookmark: _Toc494380581][bookmark: _Toc494410718]The UE MAC LCP considers only the parameters “slot/mini-slot” and “cell” for LCP restriction purpose
Each logical channel can be configured to use PUSCH duration corresponding to slot and/or mini-slot. It is also possible to map the LCH to a specific cell. The mapping is configured by the network via RRC signaling. For each PUSCH transmission, the DCI or PHY indicates whether the duration of the transmission corresponds to a slot or a mini-slot. The MAC entity learns the corresponding “cell” for each LCH from RRC layer. The MAC entity then further selects the subset of the LCHs which are associated with the parameters “slot/mini-slot” and “cell”. After that, the MAC entity performs the ordinary LCP procedure as in LTE for the selected subset of LCHs.
[bookmark: _Toc494380582][bookmark: _Toc494410719]The network configures the mapping between each LCH and parameters “slot/mini-slot” and “cell” via RRC signaling.
[bookmark: _Toc494380583][bookmark: _Toc494410720]For each received uplink grant, the UE MAC first selects the subset of LCHs which are associated with the parameters “slot/mini-slot” and “cell”. After that, the UE MAC performs the ordinary LCP procedure as in LTE for the selected subset of LCHs.
[bookmark: _Toc494273756][bookmark: _Toc494274154][bookmark: OLE_LINK100]Conclusion
In section 2 we made the following observations:
Observation 1	It is unnecessary for the MAC LCP to consider whether the UL grant is grant-free or grant-based
Observation 2	It is unnecessary for the MAC LCP to consider SCS for LCP restriction in Rel-15
Observation 3	The parameter N2 cannot be used as an indicator of latency requirements and is not useful for LCH prioritization
Observation 4	The parameter “slot/mini-slot” is useful to reflect the time aspect for LCP restriction.

Based on the discussion in section 2 we propose the following:
[bookmark: _GoBack]Proposal 1	The UE MAC LCP considers only the parameters “slot/mini-slot” and “cell” for LCP restriction purpose
Proposal 2	The network configures the mapping between each LCH and parameters “slot/mini-slot” and “cell” via RRC signaling.
Proposal 3	For each received uplink grant, the UE MAC first selects the subset of LCHs which are associated with the parameters “slot/mini-slot” and “cell”. After that, the UE MAC performs the ordinary LCP procedure as in LTE for the selected subset of LCHs.
[bookmark: _Toc477984910][bookmark: _Toc477984963][bookmark: _Toc477985624][bookmark: _Toc477255583][bookmark: _Toc477266017][bookmark: _Toc477971212][bookmark: _Toc477971226][bookmark: _Toc477971635][bookmark: _Toc477254249][bookmark: _Toc477254272][bookmark: _Toc477254301][bookmark: _Toc477255588][bookmark: _Toc477266022][bookmark: _Toc477971203][bookmark: _Toc477971208][bookmark: _Toc462843369][bookmark: _Toc462843271][bookmark: _Toc462843283][bookmark: _Toc462843312][bookmark: _Toc462843326][bookmark: _Toc462843273][bookmark: _Toc462843285][bookmark: _Toc462843314][bookmark: _Toc462843328][bookmark: _Toc462843372][bookmark: _Toc462843274][bookmark: _Toc462843286][bookmark: _Toc462843315][bookmark: _Toc462843329][bookmark: _Toc462843373][bookmark: _Toc462843275][bookmark: _Toc462843287][bookmark: _Toc462843316][bookmark: _Toc462843330][bookmark: _Toc462843374][bookmark: _Toc462843276][bookmark: _Toc462843288][bookmark: _Toc462843317][bookmark: _Toc462843331][bookmark: _Toc462843375][bookmark: _Toc457910612][bookmark: _Toc458413505][bookmark: _Toc458718272][bookmark: _Toc458718317][bookmark: _Toc477971217][bookmark: _Toc477971231][bookmark: _Toc477971640][bookmark: _Toc477984915][bookmark: _Toc477971218][bookmark: _Toc477971232][bookmark: _Toc477971641][bookmark: _Toc477984916][bookmark: _Toc477729381][bookmark: _Toc477729382][bookmark: _Toc487472297][bookmark: _Toc487472298][bookmark: _Toc487029696][bookmark: _In-sequence_SDU_delivery]
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