3GPP TSG-RAN WG2 Meeting #91
R2-153426
Beijing, China, 24th – 28th August 2015 
Agenda item:

7.5.1.1
Source:
ITRI
Title:
Network control on relay UE initiation and activation
Document for:

Discussion and Decision

1 Introduction
At RAN2#89bis meeting, it was agreed that for out-of-coverage the relay selection is performed by remote UEs but the eNB can control whether a UE can act as a relay. 
-
Relay UE will always be in-coverage.  The eNB at the radio level can control whether the UE can act as a relay.   FFS whether the network control is per relay UE, per cell (broadcast configuration), or both.  
-
For out-of-coverage, the radio level measurements can be used by the remote UE together other higher layer criteria to perform relay selection.  
The detail of the network control is still FFS. In this contribution, we will discuss this issue and share our opinions.
2 Discussion
After the last RAN2 meeting an email discussion was initiated to discuss the issues related to relay UE initiation, discovery and selection/re-selection. For the issue related to relay UE initiation, there seems to be a majority of companies that have reached a consensus that a relay capable UE can be configured as a candidate relay UE via dedicated signalling [1]. When being a candidate relay UE, the UE would consume extra power and radio resources to perform the relay discovery procedure (i.e., periodically announce the relay discovery messages in Model A or continuously monitor the relay solicitation messages and send the response messages in Model B). From the perspectives of power saving and relay discovery performance, it is beneficial to control the number of candidate relay UEs via dedicated signalling. 

On the other hand, in the email discussion companies have different opinions on the support of broadcast signalling. In the case of the network control via broadcast signalling, some criteria such as a minimum Uu link quality level and/or a maximum Uu link quality level may be provided in SIB. When a relay capable UE fulfils the criteria provided in SIB, there may be three options can be applied to the UE.

· Option 1: The UE is configured as a candidate relay UE via broadcast signalling. In other words, the UE is allowed to perform transmission and reception on the relay discovery resources. 
· Option 2: The UE is allowed to transmit a message to the eNB for requesting to become a candidate relay UE. In other words, the UE has not been allowed to perform transmission and reception on the relay discovery resources.
· Option 3: The UE is configured as a candidate relay UE with some restriction via broadcast signalling. More specifically, the UE is allowed to perform reception on the relay discovery resources, but needs to ask for permission via dedicated signalling before performing transmission on the relay discovery resources.
The option 1 is a simple network control mechanism for supporting idle mode UEs but it may result in an excessive number of candidate relay UEs. Consequently serious contention of the relay discovery resources will occur. The option 2 provides tight network control. However, idle mode UEs are mandated to enter into the connected state even if they just want to perform reception on the relay discovery resources. The option 3 is a compromise solution between the options 1 and 2. In this option, a UE configured by broadcast signalling is allowed to monitor the relay discovery resources in idle mode. Once a relay solicitation message is received, the UE shall enter into connected mode and get permission via dedicated signalling from the eNB before sending a discovery message in response. We think the option 3 can overcome the drawbacks of the options 1 and 2. 
Proposal 1: If the network control via broadcast signalling is supported, a candidate relay UE configured by broadcast signalling is allowed to monitor the relay discovery resources.
Proposal 2: If the network control via broadcast signalling is supported, a candidate relay UE configured by broadcast signalling needs to ask for permission via dedicated signalling before performing transmission on the relay discovery resources.
One possible question of the option 3 is whether the permission is still valid when the UE goes back to idle. In our view, once the eNB has allowed a UE to perform transmission on the relay discovery resources via dedicated signalling, it should also be able to cancel the allowance by the same way. This also implies that the permission is only valid in connected mode. In other words, the eNB manages a set of connected UEs which can perform transmission on the relay discovery resources and thus have chances to be selected by remote UEs to act as active relay UEs. The eNB can add/remove UEs to/from the set via dedicated signalling based on real time requirements. In addition, except for the connected UEs mentioned above, there is another set of idle UEs which can perform reception on the relay discovery resources and thus have chances to find out the potential remote UEs. The eNB can determine the qualifications for such idle UEs via broadcast signaling. 
Proposal 3: Once the eNB has allowed a UE to perform transmission on the relay discovery resources via dedicated signalling, the allowance is only valid in connected mode.
It was agreed in the last RAN2 meeting that the relay reselection based on PC5 measurement is supported for out-of-coverage UEs. According to the RAN1’s working assumption [2], if PSDCH is used for relay discovery, a UE can perform measurements for PC5 link quality between relay UE and remote UE using DMRS of PSDCH transmission. In other words, when a candidate relay UE has been selected by a remote UE to act as an active relay UE, periodically transmitting discovery messages between the relay UE and the remote UE is needed for relay reselection. Such periodic transmission can also facilitate relay discovery performed by other remote UEs. Hence, the eNB should not remove an active relay UE from the set of connected UEs that are allowed to perform transmission on the relay discovery resources. 
Observation: After a candidate relay UE is selected by a remote UE to act as an active relay UE, periodically transmitting discovery messages between the relay UE and the remote UE is needed for relay reselection.
Proposal 4: The eNB shall be made aware of the UEs which are acting as active relay UEs.
3 Conclusion
In this contribution, we discussed some aspects on relay UE initiation/activation and made the following observation and proposals: 
Proposal 1: If the network control via broadcast signalling is supported, a candidate relay UE configured by broadcast signalling is allowed to monitor the relay discovery resources.

Proposal 2: If the network control via broadcast signalling is supported, a candidate relay UE configured by broadcast signalling needs to ask for permission via dedicated signalling before performing transmission on the relay discovery resources.
Proposal 3: Once the eNB has allowed a UE to perform transmission on the relay discovery resources via dedicated signalling, the allowance is only valid in connected mode.
Observation: After a candidate relay UE is selected by a remote UE to act as an active relay UE, periodically transmitting discovery messages between the relay UE and the remote UE is needed for relay reselection.
Proposal 4: The eNB shall be made aware of the UEs which are acting as active relay UEs.
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