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1 Introduction
Improvements for the dormant to active transition have been discussed during the Rel-10 study item phase and the following methods are included in [1]:

· Shorter scheduling request (SR) cycle: a shorter cycle of the SR occasion would reduce the average waiting time for a synchronised UE to request resources in Connected mode.

· Contention based uplink: contention based uplink allows UEs to transmit uplink data without having to first transmit Scheduling Request on PUCCH, thus reducing the access time for synchronized UEs in Connected mode.
As a result of the discussions, shorter SR cycle (1 and 2 ms) was included already in Rel-9, as it was a minor change. However, a drawback with shorter SR cycle is that it requires more PUCCH resources in the cell, and thus negatively impacts system capacity and peak rates. An evaluation of different latency reduction methods showing this was presented in [2].

Therefore, a new work item on latency reductions was agreed at RAN#46 [3]. Based on the analysis in [2], we believe that contention based access shows most potential for reducing system latency. 
Proposal 1: Contention based access is taken as the basis for the latency improvement work in this work item.
In this contribution, we provide a summary of the contention based access concept, and the building blocks discussed so far during the study item phase. 

In a separate contribution we provide a draft stage 2 description [ref].

2 Contention Based Access
2.1 Introduction
The goal with Contention Based (CB) transmission is to allow uplink synchronized UEs to transmit uplink data without sending Scheduling Request in advance during situations of low system load. That will reduce both the latency and the signalling overhead. 

A general property of CB transmission is that the error rate increases, since data packets may collide with each other. Collisions reduce the maximum throughput of the channel and the throughput becomes sensitive to the offered load. If the offered load is allowed to in-crease beyond the channel capacity, the collision probability increases rapidly, the system becomes unstable and the throughput collapses. During such high load situations, a scheduled approach, as in Rel-8, is the most efficient method to provide capacity and end user performance. It is therefore of prime importance that CB transmissions do not interfere with Contention Free (CF) uplink transmissions, and that the eNB has effective and fast means of allocating resources between CB and CF transmission.

2.2 Resource allocation on PDCCH

One way to achieve fast dynamic assignment of uplink Resource Blocks for CB transmission is by using the Downlink Physical Control CHannel (PDCCH). By using the PDCCH, CB grants can be assigned to unused resources on a per subframe basis, so that scheduling of uplink CF transmissions is not affected. In this way, a static assignment of CB re-sources can be avoided, and CB resources can be dynamically assigned, depending on the uplink load.

Contention Based Radio Network Temporary Identifiers (CB-RNTI) are introduced to identify the CB grants on the PDCCH. The CB grants could have the same format as for Rel-8 UEs, i.e. specify Resource Blocks, Modulation and Coding Scheme and Transport Format to be used for the uplink CB transmission. Alternatively, a new format could be defined to efficiently signal several CB grants. Rel-10 UEs may listen for CB grants addressed to these CB-RNTIs in addition to grants addressed to their dedicated C-RNTI. The available CB-RNTIs in a cell could be either broadcasted or signalled to each UE during RRC connection setup. The scheme is backwards compatible, since pre Rel-10 UEs would not decode the grants addressed to CB-RNTIs.

Proposal 2: Contention Based grants on PDCCH are used to allocate uplink resources for contention based transmission.
2.3 Transmission scheme

CB grants point to transmission resources on PUSCH, and thus uplink contention based data is transmitted on PUSCH. A UE should only be allowed to transmit on CB uplink grants if it does not have a dedicated CF grant. The UE should only be allowed to use CB resources for a limited number of subframes, to improve collision resolution. In parallel to the CB transmission, the UE can also transmit a Scheduling Request to request contention free resources. As a common re-source is used, the C-RNTI MAC Control Element is added to identify the UE. A Buffer Status Report (BSR) is also added to aid the uplink scheduler. 

Proposal 3: Uplink data is transmitted on PUSCH.
Proposal 4: C-RNTI MAC Control Element is added to identify the UE.

Proposal 5: A BSR is added in the initial transmission to aid the uplink scheduler
The contention based transmission scheme is shown in Figure 1.

  
[image: image1]
Figure 1: Contention based transmission

1. eNodeB informs UE of available CB-RNTIs either by broadcast or dedicated signalling 

2. UE receives the CB-RNTIs and starts monitoring PDCCH for available CB grants

3. eNodeB schedules a CB grant on the PDCCH

4. UE detects a CB grant and performs L2&L1 processing of the data to be transmitted

5. UE transmits the data on PUSCH

3 Conclusion
The principle of CB transmission is to support fast and resource efficient transmission of small amounts of data in situations where unassigned uplink resources are available. Users with larger amount of UL data will start transmission on CB grants, but then the eNB should schedule dedicated grants to these UEs to transmit the bulk of the data. 

It is proposed that RAN2 discusses and agrees on the proposals in this contribution.
Proposal 1: Contention based access is taken as the basis for the latency improvement work in this work item.
Proposal 2: CB grants on PDCCH are used to allocate uplink resources for contention based transmission.

Proposal 3: Uplink data is transmitted on PUSCH.

Proposal 4: C-RNTI MAC Control Element is added to identify the UE.

Proposal 5: A BSR is added in the initial transmission to aid the uplink scheduler
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