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1. Introduction

In RAN Plenary #75, some new work items for LAA are identified and agreed [1]. One of these work items is to support autonomous UL access for UL LAA performance improvement. In sessions below, we provide some discussions on autonomous UL access and corresponding observations. Objectives of work items for LAA are also provided as below: 
•
Specify support for multiple starting and ending positions in a subframe for UL and DL on SCell with Frame structure type 3. [RAN1, RAN2, RAN4]

•
(Starting in RAN1#90): Study, and specify if needed, support for autonomous uplink access with Frame Structure type 3 considering solutions from the L2 latency reduction work item [RAN1, RAN2, RAN4]

•
The work item should also specify base station and UE core requirements to support the above features [RAN4]
2. Autonomous UL access

In Release 15 LAA work item, enhancement for DL and UL LAA is the main target, especially for UL LAA. In Release 14, there are multiple steps for LAA UE to transmit UL data. These steps include SR requesting UL resource, UL grant transmission and two successful LBTs for UL grant transmission and PUSCH transmission respectively. Two LBTs per PUSCH transmission make UL LAA performance inferior to UL transmissions of WiFi nodes. Also, time duration between UL grant and scheduled UL transmission make UL LAA nodes more likely to lose the channel if no DL transmission from eNB occurs in between to assist to occupy the channel. Hence, autonomous UL access seems to be a method for UL LAA performance improvement. 

If applying autonomous UL access, the consequent benefit is that UL LAA nodes can implement as a way like WiFi system, and increase the competiveness ability. Also, the overhead of SR request and UL grant transmission is reduced as mentioned in [2]. Without possible idle time duration between UL grant and actual UL transmission, the risk of losing channel is alleviated, which results in overall UL LAA performance enhancement. Nevertheless, some issues are also needed to deal with when implementing autonomous UL access. In the following, we will discuss how to indicate resource allocation information and LBT-related problems. 
3. Resource allocation

Although with all these benefits mentioned above, one intuitive concern is how to allocate resource to UEs without UL grant under autonomous UL access condition. Since UL grant is transmitted, resource preallocation seems to be rational and achieve the goal of autonomous UL access to enhance UL LAA performance. Two possible ways to achieve are resource preconfiguration and SPS-similar method. We have discussions on these two alternatives respectively in the following.   
· 3.1
Alt. 1: Resource preconfiguration

The first method for resource scheduling for users with autonomous UL access is that network can configure resource previously and signal the configured resource information to UEs. UEs may obtain the resource allocation information about frequency positions after successfully configured an LAA SCell. The resource allocation information may also signal to UEs after the activation of LAA SCells. In order to obey the spectrum requirement in unlicensed bands, in Rel. 14, resource allocation mechanism is based on a 10-PRB interlace. Consequently, there are fewer chances to schedule UEs a dedicated UL resource in a long term time duration.  Hence, the configured resource may be shared for multiple users (maybe two or three) to provide transmission opportunity for each UE in long time duration. 
· 3.2 Alt. 2: SPS-similar method
The second method is to reuse the semi-persistent scheduling (SPS) mechanism in the legacy. Using semi-persistent scheduling method, resource is preallocated. UEs are allowed to transmit data in resource after receiving UL SPS activation. However, SPS procedure is originally designed for licensed spectrum and dedicated resource allocation. As mentioned above, the UL resource may not be enough if guaranteeing each UE could obtain a dedicated resource in long time duration. From here we see that it may not be a suitable manipulation to directly reuse SPS procedure in the legacy. Therefore, if adopting a SPS-similar mechanism, some modifications are needed, e.g. supporting multiple users to transmit in the same resource. Another key point worth noticing is that SPS period cannot be set a large value, otherwise UEs would sustain a long latency before transmitting UL data and reduce competiveness of the UL LAA nodes. 
· 3.3 Comparison
The flowchart of these two methods is provided as below. The differences between Alt. 1 and Alt. 2 are whether the resource allocation is dedicated and activation/deactivation. Overall, if supporting autonomous UL access, resource allocation is a primary issue to figure out. From the discussions above, a mechanism enabling shared resource allocation for multiple users is preferable. Hence, if reusing SPS in legacy, modification to SPS is needed to support shared resource allocation. Furthermore, enabling resource preallocation without UL grant is also essential to enhance UL LAA performance. Overall, we prefer Alt. 1 as the resource allocation mechanism for autonomous UL access. However, Alt. 2 is also a practicable if modifications are made. In the following, we have some observations and one proposal. 
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Observation 1: resource prealloation can reduce the UL grant and achieve the goal of autonomous UL access to enhance UL LAA performance. 

Observation 2: with using autonomous UL access, UL resource may not be enough if guaranteeing transmission chance for each UE in long term time duration. 

Observation 3: resource preconfiguration is preferred for supporting autonomous UL access. SPS procedure in legacy is also an option for resource allocation in autonomous UL access, if modified to support multiple users to share the same resource and set a shorter period. 

Proposal 1: a preallocated resource, which can be shared by multiple users, is recommended. Which alternative should be used can be FFS. 
4. LBT type and priority 
 Other than resource allocation, there is also some information originally provided in UL grant. For transmitting nodes operating in unlicensed spectrum, LBT is necessary before performing transmission. For implementing UL LBT, UEs have to obtain the LBT type to know if backoff counter mechanism is needed or not, and LBT priority class for sensing defer time length and backoff counter maximum value. In Rel. 14, UEs are indicated LBT type and LBT priority class by UL grant before performing LBT. However, with autonomous UL access, UE may not be expected to receive UL grant. Some new procedures to indicate UE these parameters are needed and should be further studied. 
Observation 4: if implementing autonomous UL transmission, UE cannot obtain LBT type and LBT priority class by UL grant.  

Proposal 2: how UE knows the LBT priority class and type before performing LBT can be further studied. 
5. Conclusion

In this contribution document, we have some observations and proposals. 
Observation 1: resource prealloation can reduce the UL grant and achieve the goal of autonomous UL access to enhance UL LAA performance. 

Observation 2: with using autonomous UL access, UL resource may not be enough if guaranteeing transmission chance for each UE in long term time duration. 

Observation 3: resource preconfiguration is preferred for supporting autonomous UL access. SPS procedure in legacy is also an option for resource allocation in autonomous UL access, if modified to support multiple users to share the same resource and set a shorter period. 

Proposal 1: a preallocated resource, which can be shared by multiple users, is recommended. Which alternative should be used can be FFS.
Observation 4: if implementing autonomous UL transmission, UE cannot obtain LBT type and LBT priority class by UL grant.  

Proposal 2: how UE knows the LBT priority class and type before performing LBT can be further studied.
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