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1 Introduction

In RAN2#100, regarding LCP, it was agreed that:

Agreements

2.    Means to restrict eMBB from using certain grants (e.g. grant free) will be specified. A scheduling type restriction is defined (e.g. a restriction per type of grant)
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 discuss issues of HARQ retransmission regard configured grant type1.
2 Discussion
In RAN2#100, it was discussed whether to have LCP restriction for a CG Type1 and a CG Type2 (e.g. SPS as in LTE), and agreed that LCP restriction is applied to configured grant type 1 only. Accordingly, lcp-configuredGrantType1Allowed is configured for a logical channel in order to prevent that logical channel data from being transmitted on CG Type 1. At that time, it was commonly understood that CG Type 1 would be shared, and hence, we need a method to avoid collision for some logical channel data.
Although it has not been discussed in detail yet, shared configured uplink resource would mean that one or more UEs are provided with configured uplink resource with the same characteristics such as periodicity, CS-RNTI, and/or Demodulation Reference Signal.
Proposal 1:   In NR, CG Type 1 resource can be a shared uplink resource, where the same periodicity, CS-RNTI and DMRS are provided to multiple UEs.
According to the discussion above, we need further discussion on the modelling of the configured grant Type1.
2.1 Uplink transmission on configured grant Type1
In LTE, HARQ operation is designed with an assumption that uplink resource is scheduled, i.e., dedicated, to a certain UE. In addition, the UE scrambles CRC with its C-RNTI or SPS C-RNTI when transmitting in uplink via dynamic scheduling and SPS scheduling, respectively [TS 36.212]. As these RNTIs uniquely identify a single UE, the network can know which UE performs uplink transmission.
In NR, for CG scheduling, CS-RNTI is assigned to a UE. If CG Type 1 resources are shared, CS-RNTI would be also shared by more than one UEs. For uplink transmission on the shared uplink resource, there is still a possibility that no collision happens thanks to skipping operation. Even in this case, however, the network may not be able to know which UE performs uplink transmission if the UE scrambles CRC with shared CS-RNTI. Therefore, in order for the network to identify the UE in case of no collision on a shared uplink resource, it is necessary to transmit UE’s unique ID to the network. For example, the UE needs to scramble CRC with its C-RNTI or transmit its C-RNTI in the MAC PDU when transmitting data on a shared uplink resource.
Proposal 2:   For uplink transmission on a shared uplink resource, the UE is required to either scrambles CRC with its own C-RNTI or transmit its own C-RNTI in the MAC PDU to be transmitted on the shared uplink resource. 
2.2 Collision handling on configured grant type1
It has not yet been decided whether HARQ retransmission is supported on a shared uplink resource. If retransmission is supported for the shared CG Type 1, the HARQ retransmission may need to be different from that on a dedicated uplink resource. 

When the network fails at receiving uplink data, the network will schedule retransmission. As CS-RNTI is used for adaptive retransmission of CG Type 1, the network will provide uplink grant for retransmission on the PDCCH addressed with CS-RNTI. However, the CS-RNIT is a shared one. Therefore, once a collision happens on a shared CG Type 1, it is likely that the retransmission also collides. 

In order to avoid consecutive collisions, network may provide multiple uplink grants. However, as the network doesn’t know which UE has performed uplink transmission, or how many UEs have performed uplink transmission, it may not be easy for the network to determine how many uplink grants the network has to provide. Alternatively, the network can provide a distribution parameter. With the distribution parameter, each UE who receives the uplink grant random chooses a time point for retransmission. Due to randomness, the collided UEs would select different time points, and naturally the collision would decrease. This could be considered similar to the backoff mechanism used in RA procedure. Thus, we think the gain is clear while the specification impact is reasonable. 
Proposal 3:  For HARQ retransmission for the uplink data transmitted on a shared CG Type 1, RAN2 needs to discuss how to distribute the retransmission in order to minimize the consecutive collisions.
3 Conclusion

Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1:   In NR, CG Type 1 resource can be a shared uplink resource, where the same periodicity, CS-RNTI and DMRS are provided to multiple UEs.
Proposal 2:   For uplink transmission on a shared uplink resource, the UE is required to either scrambles CRC with its own C-RNTI or transmit its own C-RNTI in the MAC PDU to be transmitted on the shared uplink resource. 
Proposal 3:  For HARQ retransmission for the uplink data transmitted on a shared CG Type 1, RAN2 needs to discuss how to distribute the retransmission in order to minimize the consecutive collisions.
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