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Introduction
In RAN2#AH_2 meeting, we discussed about LCP restriction and the following agreements were achieved:
Agreements:

1.
At least numerology and TTI length are included/taken into account for restriction for LCP.  

FFS if any other parameters need to be considered for LCP

FFS how LCP is modelled

FFS how the UE processes multiple UL grants and what parameters need to be visible to the MAC

In RAN2#99 meeting, we discussed about LCP restriction further and the following agreements were achieved:
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

In RAN2#99bis meeting, we discussed about the definition of timing and the following agreements were achieved: 
Agreements 

1 As a baseline PUSCH transmission duration is used for LCP restriction. FFS on granularity 

2 LCP restrictions applies to msg3 transmision as well.   

In RAN2#100 meeting, we further discussed about the LCP restriction and the following agreements were achieved:
Agreements:

1. Subcarrier spacing and PUSCH duration restrictions are applied independently.  Only Tmax PUSCH duration is used 

2. Means to restrict eMBB from using certain graints (e.g. grant free) will be specified.  A scheduling type restriction is defined (e.g. a restriction per type of grant) 

3. No additional restriction based on the granularity of PUSCH transmission duration is introduced

4. In case of slot aggregation, the duration of a single repetition of a TB (i.e. single PUSCH transmission) should be considered for LCH selection
5. The minimum grant size for not transmitting padding or padding BSR while having data available for transmission is 8 bytes
6. The UE shall not perform UL skipping if a periodic BSR is triggered and there are data in any LCG

FFS if there is no data available allowed to be transmitted on given UL grant the UE can perform UL skipping or if it can send padding BSR

7. A priority order is specified between different types of MAC CE and logical channels and the order is the same as in LTE

8. No change to the draft specification to address the “skipping segmentation” behavior. Revisit after December in case there are concerns
9. No mechanism is introduced to minimize the reordering workload at the PDCP receiver
10. No mapping rule is specified for MAC CE in case of multiple grants
11. No additional prioritization mechanism based on time is specified before December

12. No change to existing text to clarify that only logical channels with data are allocated resources in step 1
13. No enhancements to LCP procedure to allow eMBB data to be allocated resources only in Step 3 for short PUSCH duration
14. The increase of the variable Bj is independent of whether LCHj can utilize the grant or not
15. The Bj should be up to date at the time the grant is processed by LCP.   The rate and how it is updated it is up to UE implementation. T needs to be specified.

16. Upon reception of an UL grant, PHY provides “uplink transmission information” to the MAC same as HARQ information. Uplink transmission information consists of Subcarrier Spacing index, PUSCH transmission duration, type of grant and cell information for the corresponding scheduled uplink transmission. The Uplink transmission information associated with an UL grant is used within LCP/logical channel selection procedure.  
In addition, we discussed about what is type of grant for restriction, whether only type 1 or both type 1 and type 2. The conclusion is that LCP restriction is performed for configured grant type 1. In NR_AH meeting, we further confimed this agreement. 
In this contribution, we will discuss about the LCP restrictions in stage 2 specification and give corresponding proposal.
Discussion
According to TS 38.321, when we descriping the LCP restrictions, four parameters including SCS, the maximum PUSCH duration, configured grant type 1 and serving cells are considered.
RRC additionally controls the LCP procedure by configuring mapping restrictions for each logical channel:
-
lcp-allowedSCS which sets the allowed Subcarrier Spacing(s) for transmission;

-
lcp-maxPUSCH-Duration which sets the maximum PUSCH duration allowed for transmission;

-
lcp-configuredGrantType1Allowed which sets whether a Configured Grant Type 1 can be used for transmission;

-
lcp-allowedServingCells which sets the allowed cell(s) for transmission.
However, in current stage 2 specification, when descriping the LCP restrictions, only numerology and timing are considered, this is not aligned with the MAC specification. In addition, the terminology “Timing” is not accurate as we already further agreed to define “Timing” as the maximum PUSCH duration. Therefore, we propose to add the cell and configured grant type 1 in LCP restrictions and change “transmission timing” to “PUSCH transmission duration”. Otherwise some paremeters considered in LCP restriction are not captured in current stage 2 specification, resulting in misalignment between stage 2 and MAC specifications. A proposed text proposal is attached in the annex.
Proposal 1: Adopt the proposed text proposal in the Annex.
Conclusion
In this contribution, we discuss about the LCP restrictions in stage 2 specification and give corresponding proposal:

Proposal 1: Adopt the proposed text proposal in the Annex.
Reference

[1] TS 38.321 v15.0.1
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16.1
URLLC

16.1.1
Overview

The support of Ultra-Reliable and Low Latency Communications (URLLC) services is facilitated by the introduction of the mechanisms described in the following subclauses.

16.1.2
LCP Restrictions

When LCP restrictions are configured for a MAC entity by RRC (see subclause 6.2.1), it is possible to limit the usage of a particular numerology and/or PUSCH transmission duration and/or cell and/or configured grant type 1 to a subset of the logical channels configured. With such restrictions, it then becomes possible to reserve, for instance, the numerology with the largest subcarrier spacing and/or shortest PUSCH transmission duration and/or particular cell(s) and/or configured grant type 1 for URLLC services.

16.1.3
Packet Duplication

When duplication is configured for a radio bearer by RRC, an additional RLC entity and an additional logical channel are added to the radio bearer to handle the duplicated PDCP PDUs. Duplication at PDCP therefore consists in sending the same PDCP PDUs twice: once on the original RLC entity and a second time on the additional RLC entity. With two independent transmission paths, packet duplication therefore increases reliability and reduces latency and is especially beneficial for URLLC services.

When duplication occurs, the original PDCP PDU and the corresponding duplicate shall not be transmitted on the same carrier. The two different logical channels can either belong to the same MAC entity (CA) or to different ones (DC). In the former case, logical channel mapping restrictions are used in MAC to ensure that the logical channel carrying the original PDCP PDUs and logical channel carrying the corresponding duplicates are not sent on the same carrier. 

Once configured, duplication can be activated and de-activated per DRB by means of a MAC control element:

-
In CA, when duplication is de-activated, the logical channel mapping restrictions are lifted;

-
In DC, the UE applies the MAC CE commands regardless of their origin (MCG or SCG).

For SRBs, duplication is solely controlled by RRC.
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