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1. Introduction

In RAN2 #99 and RAN2 #100, following agreements were taken on NR LCP:
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
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 this contribution, we further elaborate the relationship between MAC CE and UL grant for NR LCP procedure.
2. Discussion

During the development of carrier aggregation, the issue about different QOS on different component carrier was discussed. According to [1], it was agreed that “CC's are "just" additional resources. UL scheduling will assume we do not have different QOS (delay/loss) on different CC's”. The same principle can be applied in NR and it is agreed that “No mapping rule is specified for MAC CE in case of multiple grants”.
Observation 1:
The same as LTE, it is up to the UE implementation to decide in which MAC PDU a MAC CE is included in case of multiple UL grants for NR.

However, the agreements described above should be based on the assumption that the multiple UL grants are all belonged to UE specific type. It is known that if the UL grant is shared among different UE, the UL grant is not as reliable as the UE specific one.
Proposal 1:
The agreement that “No mapping rule is specified for MAC CE in case of multiple grants” should be limited to UE specific type UL grant.

In RAN2 #100, the original “grant-free” terminology mentioned in [2, 3] is renamed as “configured grant Type 1”, where the uplink grant is provided by RRC, and stored as configured uplink grant. Besides, in order to restrict eMBB from using the configured grant type 1 uplink grant, the scheduling restriction per type of grant is defined.
Observation 2:
Scheduling restriction on “grant-free/configured grant Type 1” is defined for logical channels.

As the “configured grant Type 1” is designed for low latency purpose, when this type of UL grant is configured by RRC, it should be available quite frequently. If the high priority MAC CE, like regular BSR, is allowed to use this type of UL grant for transmission, it can be expected that the original SR-BSR mechanism will not be utilized in general case, since the regular BSR will be transmitted in “configured grant Type 1” UL grant. However, if the collision causes the lost of the high priority MAC CE, like regular BSR, the network must wait until the successful retransmission of this regular BSR or the successful transmission of periodic BSR (if configured and not infinity) to know that the UE has uplink data arrival. The eMBB data may be unnecessarily delayed. If the high priority MAC CE, like regular BSR, is restricted to use this type of UL grant for transmission, the original SR-BSR mechanism can work as its design purpose to avoid the delay. It should be noted that if the periodicBSR-Timer is set with small value to have high triggering frequency, the collision rate between different UE may increase proportionally, since the periodic BSR may also be transmitted in “configured grant Type 1” UL grant.
When PDCP packet duplication is activated by network and two uplink grants are available for the two legs of packet duplication, it is obvious to include the high priority MAC CE in the UE specific uplink grant if the other uplink grant is shared among different UE, since UE specific uplink grant is more reliable. However, it is a question if the agreement “The LCP restriction does not apply to MAC CE at least for non-duplication case” is based on the assumption that the multiple UL grants are all belonged to UE specific type. In consideration of the reliability of “configured grant Type 1”, the high priority MAC CE should be restricted to use this type of UL grant for transmission or at least prioritized to use UE specific type of UL grant for transmission.
Proposal 2:
The high priority MAC CE, like regular BSR, should be restricted to use “configured grant Type 1” UL grant for transmission or at least prioritized to use UE specific type of UL grant for transmission.

3. Conclusion

In this contribution, we make the following observation and proposal:
Observation 1:
The same as LTE, it is up to the UE implementation to decide in which MAC PDU a MAC CE is included in case of multiple UL grants for NR.

Proposal 1:
The agreement that “No mapping rule is specified for MAC CE in case of multiple grants” should be limited to UE specific type UL grant.

Observation 2:
Scheduling restriction on “grant-free/configured grant Type 1” is defined for logical channels.

Proposal 2:
The high priority MAC CE, like regular BSR, should be restricted to use “configured grant Type 1” UL grant for transmission or at least prioritized to use UE specific type of UL grant for transmission.
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