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1.
Introduction

RAN3 AH Beijing has discussed the RN initial attachment procedure, it consists of two phases [1]:
I.
Phase I: Attach for RN preconfiguration.

The relay node attaches to the E-UTRAN/EPC as UE at power-up and retrieves initial configuration parameters from RN OAM. After this operation is completed, the relay node detaches from the network as a UE.
II.
Phase II: Attach for RN operation.

The relay node connects to a DeNB to start relay operations. For this purpose, the normal RN attach procedure described in section 4.7.6.z is applied. The MME indicates to the DeNB that the RN is authorized to attach as a relay. After the DeNB initiates setup of bearer for S1/X2, the RN initiates the setup of S1 and X2 associations with the DeNB (see section 4.7.4), and begins relay operations.
However，there are 4 FFSs in [1] at this time. In this paper, we do some discussion for these FFSs.

2.
Discussion
2.1 DeNB broadcasting “I am a Donor”
In reference [1], it is stated that:
Editor’s Note 1:
It is FFS if the RN is notified over e.g. SIBs before the attach procedure about the presence of DeNBs.
The DeNB declares that it has donor function which is expected to have a result that the RN would find a real DeNB but not a normal eNB when it is powered on and accesses network. The aim of this mechanism is to enable the attach procedure simpler and easier, and save the amount of pre-configuration work and signalling traffic.
It is assumed that a RN listens the broadcasted bit which indicates that this is a donor, the RN then selects this one as its DeNB and camps on a donor cell of the DeNB. After RRC connection established, the DeNB should choose an MME for the user but it doesn’t know whether this user is a UE or a RN.
If the preferred MME ID has been written in the RN, or RN can indicate its RN identity, the DeNB could choose the appropriate MME that supporting RN function for the RN. At this stage, it does not have necessity to download DeNB list and MME ID as the pre-configuration parameters from RN O&M.

Otherwise, if RN can not provide MME information in advance, the DeNB will select a normal MME for the RN, and then establish a PDN connection to O&M to download the pre-configuration parameters including MME ID information. After that, RN should perform detach procedure from the network and a followed re-attach procedure to network, DeNB could find the appropriate MME according to the information which is indicated by RN. It seems that every phase mentioned in [1] should be used, the initial attachment procedure is also composed of two phases.
On the other hand, if we adopt the method that DeNB could declare that it is a donor, it can be understood that RN is allowed to access any DeNB which support donor function without being restricted to an allowed DeNB list. It is a flexible deployment scenario, and an MME supported RN function would be selected according to which DeNB is selected by the RN. Obviously, limiting DeNB to use the hard coded MME information provided by RN can not meet the requirement of flexibility.
Observation 1: Using of broadcasted RN identity will meet flexibility requirement on the operator’s deployment, but it also needs other methods to provide necessary MME information.
Observation 2: If the DeNB can broadcast that “I am a donor”, it is better that the RN can provide a little information at RRC establishment stage, that is “I am a RN”.

2.2 The necessity of RN pre-configuration
It is stated in [1]:

Editor’s Note 2:
It is FFS if attach for RN preconfiguration is required or not.
This Editor’s note is concerned whether the pre-configuration information should be retrieved by Phase I.

We discuss this issue from two aspects, RN attached by 1 step method (i.e. without Phase I proposed in [1]) and attached by 2 steps method (i.e. as the proposal in [1]). The discussion is based on the correct selection of DeNB, MME and S/P-GW.

(1) Attachment with 1 step method

a) DeNB selection: The DeNB which RN would connect to should be selected correctly when the RN accesses to network. The DeNB information is provided to RN by DeNB broadcasting or pre-configured in RN. In the emergency scenario which is concerned by operators, before the RN deployment, the topology of the access network at the emergency area should be considered previously when the suitable configuration information is provided to RN’s owner to pre-configure the RN. The drawback of this kind of pre-configuration is that it is lack of flexibility. But the method that DeNB broadcasting it is a donor will bring some modifications on the existing specification.
b) MME selection: The proper MME should be selected before the DeNB initiates S1AP message INITIAL UE MESSAGE towards MME, it can avoid subsequent handover or re-attachment due to an inappropriate MME selection. The way of hard coding the GUMMEI into RN will decrease the flexibility of RN deployment, and the way of indicating RN identity will lead to specification modification.
c) S/P-GW selection: MME selects proper S-GW and P-GW for RN during initial attach procedure before default bearer is established. Due to S-GW and P-GW served for RN are combined and embedded into DeNB, the correct GW entity shall be the DeNB which was sent the S1AP message to MME. It has been pointed out in [2] that APN could not included in ATTACH REQUEST message since no available security context is stored in RN, the MME then selects S/P-GW based on other information implicitly. E.g. the subscription data will tell MME that the attached node is a RN, and the S/P-GW serving RN should be the eNB which has sent the S1AP message.
However, S/P-GW selection for RN is only determined by MME serving the RN, it is not related with 1 step or 2 steps method.
(2) Attachment with 2 steps method

In Phase I attachment, RN can get enough configuration parameters from O&M, and use them in Phase II attachment. All of the information leads to correct DeNB, MME and S/P-GW selection at least.
This method is flexible enough, in that all of the needed information can be retrieved at Phase I attachment by downloading from O&M.
(3) Comparison

For example, under the emergency case, such as when an earth quake occurrs, the operator needs a temporary coverage implemented by RN. The remained network in the disaster area and its deployment would be adjusted according to the requirements variety. In this case, configuring each RN in a manual way will increase the complexity of maintenance and the amount of configuration data. The best way is that the RN can download the needed configuration parameters from RN O&M.
In the scenario such as emergency case, it is obvious that flexible deployment is important, which can be achieved by the following mechanisms:

· Two steps method which is proposed in [1]
It will spend more time for initial attachment, but this is not the key aspect which the attachment should be considered.
· One step method, in which case DeNB declares that it is a Donor eNB by broadcast, and RN indicates it is a Relay Node in RRC message.
It will make the access network simpler and faster, but some modifications on specification are needed.

2.3 DeNB list pre-configured in RN
As the discussion in 2.1 and 2.2, pre-configuring a DeNB list in RN is not so good to meet operator’s requirements on emergency case. Meanwhile, as the 2 steps method proposed in [1], pre-configured DeNB list will not bring in more benefits.
Observation 3: We should revisit the assumption from RAN2.

2.4 Attach after Un RLF
Attach procedure is also used in the case of Un RLF. When the RRC connection re-establishment fails after Un RLF, RN may trigger a procedure to recover the NAS signaling connection. During NAS connection recovery, if RN re-selects another DeNB, the RN shall perform an Attach procedure due to RN’s S/P-GW relocation. It could not be excluded that the original DeNB has a big problem that RN can not access at all, the DeNB and MME information stored in RN might not be suitable again. 
For this scenario, a flexible method is needed, such as the one described at the end of 2.2.

3.
Conclusion

According the comparison as above, it is obvious that 2 steps method is better for the scenario that the operator asked for flexible deployment. It needs to be confirmed at first that RN can get enough parameters from RN O&M. If the RN is always deployed as a fixed node, 1 step method can also be suitable for use except for OPEX cost increasing.
DeNB broadcasting its donor identity is also a useful method for 1 step attachment with some enhancement. That is, RN selects a cell which its controlling eNB declared that it can support donor function. RN indicates to DeNB that it is a RN during RRC connection establishment. After RRC connection is established completely, DeNB can select a proper MME for the RN. Then MME selects this DeNB as the S/P-GW for the RN.
It is proposed that RAN3 consider the above discussion.

It also proposed that RAN3 revisits the RAN2’s assumption of pre-configuring an allowed DeNB list in RN.
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