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1. 
Introduction

In the latest RAN3 Ad-Hoc meeting held in Beijing, a CR to TS 36.300 to be used as baseline for discussion around the start-up of relay nodes has been agreed [1]. The CR captures the proposed two-phase attach procedure [2-3] for relay start-up and lists four different notes reflecting additional views [4-5] to be also considered for the discussion.

In this contribution we focus on different options to provision a relay to properly attach to the network and discuss the overall need of initial phase for parameter configuration before beginning relay operations. 
2
Relay provisioning
Relay deployment are expected to add nodes to existing macro layer to improve data service coverage in identified spots of the network. Where the macro network needs to improve coverage with the introduction of a new RN is typically determined by operator, by means e.g. of planning tool or drive test analysis. Also what eNB shall act as donor for the relay is carefully selected by the operator in planned scenarios, taking into account among others the installation logistic, the overall traffic and backhaul capabilities.
It is therefore desirable for the operator to keep a good control about what donor cells the relay should attach to for its operations. One mean introduced for this in TS 36.300 [6] is the provision to the relay of a preconfigured list of DeNB cells the relay could attach to to operate.  
2.1  Methods for relay provisioning
There are potentially different ways the relay can be provided with the basic information needed to correctly start operations. As discussed above, one of the key parameters is the donor eNB cell the relay should attach to, hereby used to discuss different methods that can be used for the scope, in case of planned scenarios.
It is assumed that the operator has already identified the location where the relay shall operate and the possible candidate donor cell the relay shall attach to operate. 

Option 1a: Unassisted Manual Configuration – initial provisioning onsite
In this case the assumed scenario consists in having the technical personnel installing the relay node and provide on-site the planned donor eNB cell to the relay node. For example the technician could be given such information in advance and when onsite, can measure the environment with appropriate instruments (like a radio frequency scanner) and take a decision on the donor cell. The decision can then be stored in the relay e.g. by means of local terminal and the relay could attach to that cell, eventually download additional settings and start operations. 

Looking at the agreed base text [1], this corresponds to have Phase I completely manually executed, hence without any need for standardization support. Phase II instead (RN attach for operation) remains unchanged and it should be further discussed how to capture it in the standards.

The advantage of this approach lies mainly in the reduced standardization effort. Inter-communication between different O&M systems (like RN O&M and DeNB O&M) is taken care mainly by human coordination. Note that there may be a need for O&M systems to exchange information offline (manually input or coordinated via Network Management – NM – or with operator internal tools) to guarantee the access network parameter consistency with the particular coverage area.
Option 1b: Assisted Manual Configuration – initial provisioning onsite with help of broadcast information

This case is very similar to option 1, whereby the onsite personnel can identify donor cells as they broadcast such information over the air (e.g. included in SIBs, see [4]). This allows for an easier commissioning and reduces human error as compared to option 1 at the price of standardization work to include the broadcast information of the donor capability. For the rest, the same considerations remain valid.

Overall the extra benefits of this solution compared to option 1 do not seem to justify the additional standardization effort, considering the selection of the donor cell will still be done manually onsite, based on information provided to the technical personnel. Moreover, the assisting broadcast information will become obsolete when most eNBs are upgraded with donor functionalities, thus only offering a limited help for early relay installations.

Conclusion 1: In case of manual configuration of the relay provisioning with DeNB cell to attach to, there seems to be only a very limited benefit vs. costs in assisting the selection with standardized broadcast information. 

Option 2: Standardized RemoteConfiguration – initial provisioning as relay through standardized procedure 
In this case the information about the particular relay planning decision is provided to the relay O&M system, together with other parameters. The relay O&M can then provision the relay node during an initial attachment triggered e.g. at power-up, before the relays starts operations, following a standardized procedure as described for example in [3-4]. The technical personnel installing the relay just needs to switch on the relay and let it measure the environment and exchange with its O&M the information needed at start-up.   

Looking at the baseline text [1], this corresponds to have Phase I automated and standardized, to enable deployment in multi-vendor scenarios. Phase II (RN attach for operation) remains unchanged and it should be further discussed how to capture it in the standards.

The advantage of this approach lies in the standardized procedure, which allows for faster onsite installation with remote provisioning, reduced margin for human error, reduced technical expertise needed by the onsite technician, reduced installation equipment (radio environment is scanned by the relay itself) and automatic maintenance of database information in O&M systems. Similarly to option1, offline exchange of information between O&M systems may be needed  to prepare the provisioning of the relay. We note however, that the fact the procedure is included in the standard, still leaves open the possibility for the operator to decide whether to go for a remote  configuration or for a manual one onsite, when installing a particular relay.
Overall the extra benefits compared to manual configuration seem to us good enough to justify the limited additional standardization effort (mainly on procedural aspects) of a standardized start-up procedure, as enabler for remote relay provisioning in multi-vendor environments. This also in view that manual configuration remains available if wished.
Conclusion 2: Standardized configuration procedure for initial (remote) relay provisioning, allows significant additional benefits compared to manual configuration at limited standardization effort, while still leaving manual configuration as available option, when more convenient for the operator.
2.2  Additional considerations
Besides planned cases, there are deployment scenarios under operator control that cannot rely on full planning information. One good example of it (see [4]) is the case in which the relay is deployed to cope with an emergency situation, e.g. after a disaster or major infrastructure damage. In such cases, temporary coverage could be provided fast by mean of relays and there may not be the possibility to fully plan for the relay deployment.  

In such cases it could be expected that the technical personnel onsite would need to take care of logistic as well as look for suitable donor cells, in case of manual configuration. On the other hand self-commissioning through Standardized configuration procedure will be a real help to ensure appropriate configuration of the emergency area, as the O&M could correlate the reported measurements with available database information and performance monitoring such (unusual) loading, alarms or planning predictions, while signaling the appropriate DeNB cell(s).
Conclusion 3: Standardized configuration procedure for initial relay provisioning provides additional help in case of operator-controlled deployment without accurate planning, allowing to correlate reported measurements with available O&M information.

3.
Conclusions and Proposals
Based on the highlighted conclusions, we propose RAN3 to agree on the following proposals:
Proposal 1: Standardized configuration procedure (option 2) for initial provisioning of relays at start-up shall be allowed and shall be captured in stage 2 specification, following the two-phase approach described in [1].

Proposal 2: Manual configuration procedure shall be allowed, but should not rely on assisting broadcast information from DeNB (option 1b). No additional signaling information shall be introduced for this scope.
In case the proposals are agreed, the updated stage 2 text capturing this agreement is provided in [7].
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