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1. Introduction

The contention based (CB) access on PUSCH is introduced as a possible method for UP delay reduction. In the last meeting, some companies analyzed the latency reduction of the contention based access and the resolution for the method.

In this contribution, the potential impact of the contention based access to the RAN1 and RAN2 is discussed briefly. It is proposed that the analysis in this contribution should be considered while deciding whether adopt the contention based access and how to implement the contention based access.  

2. Discussion

As a new schedule method, the main impact of the contention based access is on the MAC sublayer and the physical layer, and there are a few impacts on the RRC layer. 

2.1
Impact on the MAC sublayer
In the contention based access, UE assembles MAC PDU according to the contention based grant and transmits it on the contention based resource. This method impacts the HARQ operation directly. Moreover, the other related procedure, such as BSR/SR, PHR, is also impacted. 

1. HARQ operation

The feedback and the retransmission mechanism for the contention based access was provided and discussed in some documents in last meeting. We discuss the two bullets in [2]. With different feedback and retransmission mechanism, the impact on the HARQ operation is different. 

In general, the impact on HARQ operation is in the following aspects:

· HARQ procedure;
It's due to the feedback and the retransmission mechanism for the contention based access.
· multiplexing of MAC CE and MAC SDU belonging to different logical channels;

The contention based access increases the error rate of the data packets. One resolution is to prohibit the RLC TM/UM SDU using contention based resource. Further limitation could be allowed either all uplink data or BSR only included in the contention based transmission. As shown in the Figure 1, it is requested to modify the multiplexing and assembly procedure if any limitation adopted.
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Figure 1 Possible impact on the multiplexing and assembly procedure
Proposal 1: The HARQ operation should be modified due to contention based access. 

2. BSR/SR

As discussed before, the UE can transmit a SR in parallel to the contention based transmission. However, in current spec, all triggered BSRs shall be cancelled in case the UL grant can accommodate all pending data available for transmission or when a BSR is included in a MAC PDU for transmission. At the same time, all pending SR(s) shall be cancelled when the assembled MAC PDU includes a BSR which contains buffer status up to (and including) the last event that triggered a BSR, or when the UL grant can accommodate all pending data available for transmission. Therefore, the triggered BSR and SR shall be cancelled when a contention based tranmission is assembled and no BSR/SR can be transmitted later as shown in Figure 2.
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Figure 2 BSR/SR cancelled because of CB transmission
To avoid canceling the BSR/SR improperly, the BSR/SR cancellation should be reconsidered.
Proposal 2: The BSR/SR cancellation should be reconsidered in contention based access.
3. PHR

The PHR is used to provide the serving eNB with information about the difference between the nominal UE maximum transmission power and the estimated power for UL-SCH transmission. In contention based access, the eNB can’t control the UE’s uplink power accurately, and there is no estimated power for UL-SCH transmission assigned by the eNB in the PDCCH with CB-RNTI. There are 3 questions if the PHR can be included in a contention based transmission:
- The PHR can’t be calculated based on the current PHR formula;

- If other referenced power is used, the PHR is invalid for the eNB and the invalid PHR transmission wastes the uplink resource;
- The invalid PHR provides mistake reference to the following PHR procedure.
Since the current PHR procedure is difficult to be applied in the contention based access, it’s better to consider this bullet over again.
Proposal 3: The PHR procedure should be reconsidered in contention based access.
4. The collision between the contention based transmission and other uplink transmissions
SR procedure can be ongoing in parallel with the contention based access. It can be D-SR or RA-SR. The contention based resources assigned by the CB grant may place in the subframe in which another uplink transmission is intended to be sent. Another uplink transmission can be D-SR or a message in RA-SR. The collisions between two uplink transmissions include:
· D-SR and CB transmission
If UE cannot transmit PUCCH and PUSCH in the same TTI, the transmission priority should be set.
· Msg1 in RA-SR and CB transmission
If preamble transmission and CB transmission is in the same TTI, the transmission priority should be set.
· Msg3 in RA-SR and CB transmission
If Msg3 transmission and CB transmission is in the same TTI, the transmission priority should be set.
Proposal 4: The collision between the CB transmission and the SR procedure which including D-SR,   Msg1 and Msg3 in RA-SR should be considered.
2.2
Impact on the RRC layer

In RRC, related RRC (re)configuration procedure is needed to configure the CB related information, such as CB-RNTI. According to the final resolution for the contention based access, some RRC information may be introduced.
2.3
Impact on the physical layer

There are three aspects should be considered in RAN1 concerning the contention based access.

1. The PDCCH design

The CB grant is intended for a group of UEs and used to allocate limited resource for the small packet. The TPC, NDI, CQI request and some resource block assignment in the DCI format 0 is not needed. And the redundancy version is 0 always. If one PDCCH can assign multiple CB grants, more work is needed to design the DCI format for CB grant.

To reduce the number of the blind decoding, the length of DCI for CB grant should be the same as the length of DCI format 0 and the PDCCH with CRC scrambled by the CB-RNTI should be decoded in the common search space.
2. The power control

ENB can’t control the transmission power of the contention based uplink transmission. The uplink power control for the contention based transmission should be designed, and the open-loop power control may be considered.
3. The possibility of differentiating between the CB collision and the poor channel condition

Some discussion about the possibility of differentiating between the CB collision and the poor channel condition is presented to decide the feedback and retransmission mechanism.

We think the possibility and the accuracy of this differentiation should be answered in the RAN1.
Proposal 5: It is propose to inquire RAN1 the feasibility and the complexity while RAN2 decides to adopt the contention based access including the PDCCH design, the power control, etc.
3. Conclusion

In this contribution, the impact of the contention based access on RAN1 and RAN2 is discussed and some proposals are provided. We kindly request RAN2 considering the analysis in this contribution when decide whether to adopt the contention based access and how to implement it.

Proposal 1: The HARQ operation should be modified due to contention based access. 

Proposal 2: The BSR/SR cancellation should be reconsidered in contention based access.
Proposal 3: The PHR procedure should be reconsidered in contention based access.
Proposal 4: The collision between the CB transmission and the SR procedure which including D-SR,   Msg1 and Msg3 in RA-SR should be considered.

Proposal 5: It is propose to inquire RAN1 the feasibility and the complexity while RAN2 decides to adopt the contention based access including the PDCCH design, the power control, etc.
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