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1. Introduction
The topic of latency reduction has been discussed for several meetings. The contention based PUSCH transmission is one option for it. The main concerns of some companies are the gain and the complexity brought by it.
Several contributions provided the analysis on the gain, and showed that the CB PUSCH transmission could bring some benefit for the uplink small data transmission with RLC-AM mode, e.g. TCP ACK.
In this contribution, the scenario of the CB PUSCH transmission is discussed. In certain scenario, the CB PUSCH transmission improves the system performance with less complexity.
2. Discussion
To get the optimal scenario, the analysis is focus on two questions：

Q1: Which services data can be accommodated in the CB PUSCH transmission?
Q2: How to implement the limitation?
Based on the analysis, a simple solution is provided.
2.1. Q1: Which services data can be accommodated in the CB PUSCH transmission?
From some contributions analysis, we can learn that the benefit of the CB PUSCH transmission is mainly focus on the RLC-AM mode data transmission. CB PUSCH transmission will not guarantee the QoS of RLC-UM data transmission, because the BLER of the CB transmission may be higher than BLER of the contention free transmission.
Hence, we should limit that the CB PUSCH transmission can accommodate the RLC-AM data only.
Proposal 1: The CB PUSCH transmission is limited on RLC-AM services.

2.2. Q2: How to implement the limitation?
To implement the limitation in proposal 1, there are two alternatives:

· Alt 1: If the UE is only configured with DRBs with RLC-AM, it could use the CB PUSCH transmission.

In Alt1, the UE configured with UM DRB is prohibited from CB PUSCH transmission even if there is no UM data in the buffer during the possible CB transmission occasion.
Correspondingly, the UE need not to monitor the CB grants when it configured with UM DRB.
Complexity: some kind of notification may be introduced, such as the RRC in UE may notify the MAC sublayer that the CB transmission is prohibited.
· Alt 2: If there is no RLC-UM data waiting for transmission, the UE could use the CB PUSCH transmission.

In Alt2, the UE can use the CB PUSCH transmission when there is no UM data in the buffer during the possible CB transmission occasions. And the UE should monitor the CB grants always when there is data in buffer to transmit and no dedicated grant provided.
Complexity: the HARQ procedure, such as the order of the HARQ procedure, the multiplexing and assembly function, should be impacted. 
Comparing the two alternatives, Alt 1 is easy to implement and has less complexity than Alt 2.

Proposal 2: Only the UE with all configured DRBs in RLC-AM is permitted to use the CB resources.
2.3. The examples of CB PUSCH transmission
There are two examples for CB PUSCH transmission. The assumption is that there is no HARQ retransmission.
Example 1: UE is configured with AM DRB only and all data can be transmitted in the CB PUSCH transmission.
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Figure 1: Example 1


Figure 1 gives an example with the procedure as below:

1. UE is only configured with RLC-AM DRB.
2. UE has data available for transmission, trigger SR, and start to monitor CB grant.
3. UE obtains the CB grant.
4. UE includes all the available data in the MAC PDU, and cancels SR and stop monitoring CB grant.
5. The MAC PDU is transmitted on the CB PUSCH resource.
6. ENB receives the data on the CB resource. If decoded successfully, eNB identifies the UE and knows that there is no available data remain in UE.
6a. if decoded successfully, feedback ACK;

6b. if decoded failure, feedback NACK;

7. UE MAC delivers the NACK to RLC, and triggered the RLC retransmission. 

Note: the step 7 is optional. It is possible that the RLC retransmission based on STATUS report is enough.
Example 2: UE is configured with AM DRB only and part of the data can be transmitted in the CB PUSCH transmission.
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Figure 2: Example 2

Figure 2 gives an example with the procedure as below:

1. UE is only configured with RLC-AM DRB.
2. UE has data available for transmission, trigger SR, and start to monitor CB grant;

3. UE obtains the CB grant.
4. UE includes BSR and part of  the data in the buffer in MAC PDU.
5. The MAC PDU is transmitted on the CB PUSCH resource.
6. ENB receives the data on the CB resource. If decoded successfully, eNB identifies the UE and knows that there is still data available in UE.
6a. if decoded successfully, feedback ACK;

6b. if decoded failure, feedback NACK;

7. UE transmits SR on the configured SR-PUCCH resource;
8. Even if eNB do not decode the CB data successfully in step 6, eNB can learn the UE request uplink scheduling by SR transmission.
9. eNB sends dedicated uplink grant to UE;

10. UE stop monitoring CB grant.
3. Conclusion
This contribution analyses the scenario of the CB PUSCH transmission, and from the analysis we can learn that with the scenario restriction, the complexity of the CB PUSCH transmission is low. It is proposed that RAN2 consider below proposals while discuss the issue of latency reduction.

Proposal 1: The CB PUSCH transmission is limited on RLC-AM services.

Proposal 2: Only the UE with all configured DRBs in RLC-AM is permitted to use the CB resources.
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