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1. Introduction

Contention based uplink transmission is a good method for UP latency reduction. However, based on the discussion in last meetings, whether or not it can be adopted depends largely on the introduced complexity. In this contribution, a series of detailed solutions for the contention based uplink transmission are provided. With these solutions, the contention based uplink transmission can be implemented in a simple and efficient way.
2. Discussion

2.1. Scheduling and transmission
There are several aspects discussed on the scheduling and transmission for contention based uplink transmission.
1) Dynamic Scheduling vs. Semi-static resource allocation
· Dynamic Scheduling: Allocate contention based uplink resource via PDCCH with CB-RNTI in dynamic way.
· Semi-static resource allocation: Allocate contention based uplink resource via RRC signaling or SPS mechanism in semi-static way.
Analysis:
· Resource utilization:
· Dynamic Scheduling: Scattered resources can be used for contention based transmission. And contention free transmission is not affected by the contention based transmission. So the resource utilization is high.
· Semi-static resource allocation: Some resources are reserved for the contention based transmission. The scheduling of the contention free transmission is affected.
· Collision control:
· Dynamic Scheduling: ENB assigns the contention based grants according to the system load. Contention based transmission may be allowed only when the system load is low. The collision of the contention based transmissions can be controlled in a very low probability.
· Semi-static resource allocation: Collision control can’t be implemented dynamically. 
· Impact on specification:

· Dynamic Scheduling: CB-RNTI and PDCCH for contention based grant are introduced. The main impact is in RAN1 
· Semi-static resource allocation: If eNB allocates semi-static resource by RRC signaling, new RRC message and procedure will be introduced. If eNB allocates semi-static resource via SPS mechanism, except for CB-RNTI and PDCCH for contention based grant, the procedures of configuration, activation, and deactivation for the contention based resources should be introduced.
From above analysis, the dynamic scheduling is preferred slightly.
Conclusion 1: The contention based transmission could be scheduled dynamically by PDCCH with CB-RNTI. 
 
2) CB-RNTI

There are two aspects on the CB-RNTI: 
· One CB-RNTI or multiple CB-RNTIs
The option of multiple CB-RNTIs is proposed for collision avoidance via scheduling contention based transmissions in different groups. It will incur the discussion on how to organize the group. Actually, the intention of the contention based transmission is to apply in the scenario that the system load is light and the probability of the collision is low enough. Hence, one CB-RNTI is enough for contention based transmission.

· The allocation of the CB-RNTI

It was mentioned that the CB-RNTI can be allocated by RRC signaling or broadcast. However, each one introduces signaling overhead and implementation complexity. Since one CB-RNTI is enough, it’s better to configure the CB-RNTI in a fixed way, i.e, a fixed value for CB-RNTI can be set in the specification.
Conclusion 2: One CB-RNTI is used and its value should be fixed in the specification. 

3) One grant or multiple grants in one subframe

It is benefit to collision avoidance that multiple grants can be assigned in one subframe. But if multiple grants are assigned in one PDCCH, new DCI format should be introduced. If multiple PDCCHs for contention based grants in one subframe can be decoded by one UE, the option of multiple grants in one subframe can be considered. This issue can be resolved by RAN1.
Conclusion 3: No new DCI format is introduced. If RAN1 decides that multiple PDCCHs for contention based grants in one subframe can be decoded by one UE, multiple contention based grants in one subframe can be considered.
4) Multiplexing of the MAC PDU 

Referring to [1], to simplify the data assembling, it is proposed to prohibit UE with UM DRB from contention based transmission.
2.2. The impact on current procedures
In general, the impact of contention based transmission should be minimized. Current procedures, such as SR procedure, should not be interrupted by the contention based transmission.
Conclusion 4: SR procedure, including D-SR and RA-SR, is proceeding in parallel with the contention based transmission.
3. Conclusion
In this contribution, a series of solutions for the contention based uplink transmission are provided. It is proposed to adopt the contention based uplink transmission as baseline for UP latency reduction since it can be implemented in simple way with the solutions in this contribution.

 
Proposal: The contention based uplink transmission can be taken as baseline for UP latency reduction with the below solutions:

· Conclusion 1: The contention based transmission could be scheduled dynamically by PDCCH with CB-RNTI. 

· Conclusion 2: One CB-RNTI is used and its value should be fixed in the specification. 

· Conclusion 3: No new DCI format is introduced. If RAN1 decides that multiple PDCCHs for contention based grants in one subframe can be decoded by one UE, multiple contention based grants in one subframe can be considered.

· Conclusion 4: SR procedure, including D-SR and RA-SR, is proceeding in parallel with the contention based transmission.
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