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1. Introduction
At RAN3#68, RN release procedure was identified as an open issue based on [1]. This was motivated for support of nomadic relays, although how it should be addressed was also an open issue. This paper looks at deployment scenarios where the release procedure for relays should be clarified and investigates how it can be supported. 
2. Discussion
2.1. Deployment scenarios
During the SI phase, the scenario of the emergency or temporary coverage was proposed as one of the relay deployments [2]. This is aimed at provisioning the coverage just temporarily in a disaster or temporary events, e.g., trade show, concert, W-cup football stadium, etc. The RN is installed temporarily in the intended area and removed after the completion of its purpose. In case of the RN removal, how the cells served by the RN are turned down should be addressed by clarifying the RN release procedure.
For other scenarios where relays are deployed for capacity improvement e.g., Urban/Indoor hot spot, it might be considered that the cells served by the RN are switched off due to the energy saving. In that sense, the RN release procedure could be used for that purpose, although it is not the primal scope of Rel-10, improving coverage. 
Hence, following use cases could be considered: 

Use case 1:

The RN removal after the temporary usage (e.g., disaster, temporary events)

Use case 2:

Switching off the RNs deployed to improve capacity for energy saving

To support the scope of the WI, i.e., coverage improvement, the release procedure for use case 1 should be supported at least in Rel-10. 

Proposal 1:
The RN release procedure for temporary coverage provisioning should be supported at least in Rel-10.

2.2. Release procedure for temporary coverage provisioning
To support this, it can be considered that the baseline is the detach procedure for the legacy UE, since the RN is capable of UE functionalities. Fig.1 shows an example of the RN detach procedure based on the legacy UE procedure. After switching off the RN-Uu interface, the detach procedure is performed. Three procedures defined in Rel-8/9, i.e., UE, MME or HSS-initiated procedure could be utilized for relays. After the detach procedure followed by S1 release, the eNB Configuration Update is sent to neighbour (D)eNBs to delete cell information served by the RN. One can consider that the eNB Configuration Update is sent to neighbour eNBs via the DeNB in order to avoid subsequent handovers to the RN cells as defined in Rel-9. Hence, the detach procedure for the legacy UE in combination with Rel-9 X2AP procedures can support the RN release procedure for the temporary coverage usage. 

Proposal 2:
The detach procedure for the legacy UE in combination with Rel-9 X2AP procedures can support the RN release procedure for temporary coverage provisioning.
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Figure 1: RN Detach procedure
2.3. Release procedure for energy saving
To switch on/off capacity booster cells served by the RN as defined for macro eNBs in Rel-9, how Relay Node states on the Un interface could be has to be investigated. Relay Node states have been discussed in RAN2 (e.g. [3]). The issue being discussed is whether the RRC_IDLE state for the RN is needed for e.g., energy saving. Followings are considered as alternatives: 
Table 1: RN state alternatives to switch off the RN cells
	
	Alternative 1
	Alternative 2
	Alternative 3

	State of the Un interface
	Switched off
	RRC_IDLE
	RRC_CONNECTED with Long DRX Cycle

	State of the RN-Uu interface
	Switched off
	Switched off
	Switched off


Alt.1 is equivalent to the RN detach procedure explained in section 2.1. This alternative can also be used for the abovementioned energy saving purpose. 
With regards to Alt.2, RAN2 has agreed on RLF handling for relays as follows [4]: 
· After RLF, to recover the RLF, RN will fallback to UE mode and perform normal contention based RACH for re-establishment.
· If re-establishment fails, the RN goes to IDLE and tries to recover.
This implies that the RN can be in RRC_IDLE state as a UE. When the RN goes to RRC_IDLE, obviously the RN-Uu interface has to be turned off, since the service cannot be provided on the cells served by the RN in RRC_IDLE. The trigger to turn off/on the RN-Uu interface according to the RN state transitions is a stage 3 level issue and is under the realm of RAN2. Nevertheless, this approach seems to be supported and be used for this purpose if needed. An example of the procedure to turn off/on the RN-Uu interface is illustrated in Fig.2 of Annex section.

With regards to Alt.3, RAN2 has also agreed that same MAC mechanisms will exist as in Rel-8/9 [5]. This also implies that the RN will have the DRX functionality on the Un interface. Likewise Alt.2, this approach also seems to be used for this purpose, as long as the trigger to turn off/on the RN-Uu interface according to the DRX operation is defined. An example of the procedure is illustrated in Fig.3 of Annex section. 
From the abovementioned analysis, it can be concluded as follows:

Observation:
The RN release procedure for energy saving by keeping the Un interface switched off, RRC_IDLE or RRC_CONNECTED with Long DRX Cycle seems to be supported if needed.
3. Summary and proposal

In summary, the followings are proposed: 
Proposal 1:
The RN release procedure for temporary coverage provisioning should be supported at least in Rel-10.

Proposal 2:
The detach procedure for the legacy UE in combination with Rel-9 X2AP procedures can support the RN release procedure for temporary coverage provisioning.
The following is observed if felt as necessary: 

Observation:
The RN release procedure for energy saving by keeping the Un interface switched off, RRC_IDLE or RRC_CONNECTED with Long DRX Cycle seems to be supported if needed.
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Figure 2: RN-Uu switch on/off procedure with RRC_IDLE state
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Figure 3: RN-Uu switch on/off procedure with DRX operation
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