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1 Introduction

Relay identity issues considered by RAN3 until meeting #69, clarified that: 

· The eNB ID of the RN is identical with the eNB ID of DeNB

· Solutions for ECGI configuration have been narrowed to :

· OAM based ( by DeNB OAM and/or RN OAM) 

· DeNB based (via either RRC or S1 signaling).
Configuration of the ECGI of the relay can be broken down into two components: determination of the relay ECGI and signaling of determined ECGI to the relay. Determination of the ECGI entails allocating the relay ECGI and ensuring its uniqueness amongst all cells served by the DeNB, including cells of other relays attached to the DeNB. 
This document will attempt to analyze possible ECGI configuration solutions.

2 Discussion
Possible Options for Determination and Signaling of Relay ECGI

The ECGI of a cell consists of the PLMN ID, the 28 bit E-UTRAN Cell Identifier, with the left most 20 bits corresponding to the eNB ID. In order to ensure a unique ECGI is allocated to the relay, the right most 8 bits (e.g. “Cell ID”) must be unique amongst all cells allocated under the DeNB, including cells of other relays which have attached to the DeNB.

The following table indicates possible options of who determines the ECGI of the relay and how the ECGI is signaled to the relay:

	Option
#
	Who determines ECGI Value?
	Signaling Method to Relay
	Comments

	1
	O&M
	via O&M
	DeNB gets value from O&M via O&M signaling

	2
	
	Reading SIB for PLMN and eNB ID and:
2a: Cell ID via RRC

2b: Cell ID via S1
	

	3
	
	Entire ECGI via
3a: RRC

3b: S1
	

	4
	DeNB 
(PLMN and eNB known, local generation of Cell ID)
	Reading SIB for PLMN and eNB ID and:
4a: Cell ID via RRC

4b: Cell Id via S1
	Any issues with synchronization of RN OAM & DeNB OAM once ECGI of relay is known?

	5
	
	Entire ECGI via

5a: RRC

5b: S1
	


 Determination of ECGI of Relay
The determination of ECGI or Cell ID and ensuring its uniqueness can be done by either OAM entity or DeNB.

OAM based determination of RN ECGI
At RAN3#69, discussions for OAM requirements have changed the understanding of DeNB OAM and RN OAM being separate to the following [1]:
“As O&M systems could be different, standardized solutions for management of RNs and DeNBs minimizing information exchange between the related O&M systems should be preferred”

The coordination between RN OAM, which likely tracks the ECGI of all relays, and DeNB OAM which tracks ECGI of all cells under that specific eNB can be readily done. There will be some information exchange between the two OAM entities to track and maintain allocated ECGI and cell IDs and those that are available as new cells are configured.
Options 1, 2 (both 2a and 2b), and 3 (both 3a and 3b) from the table above use this determination method.

DeNB based determination of RN ECGI

Given that eNB ID of relay is equal to the eNB ID of the DeNB to which it has attached, the relay cell can be deemed as a cell of DeNB. As such, DeNB will track all cells under its own control as well as any attached relay cells as its own set of served cells, and will know which cell ID and ECGI values are in use and those that are available. As such, as long as the DeNB coordinates all allocation of ECGI for all served cells, then uniqueness of ECGI values subsequently allocated to newly attached relays can be ensured. 

Options 4 (both 4a and 4b) and 5 (both 5a and 5b) from the table above use this determination method.

Signaling of ECGI to Relay

Once the unique ECGI or cell ID values of the relay have been determined, the information shall be signaled to the relay by either: OAM, RRC, or S1 signaling. 
RN ECGI signaled to relay via OAM signaling
Once the unique ECGI or cell ID has been determined, the relay will be notified by the RN OAM via OAM signaling. The timing of signaling is during the Phase II Attach procedure, most likely during OAM configuration of the relay.
Note that this signaling method only applies to option 1 where the ECGI has been determined by OAM. The option to have DeNB determine ECGI and have OAM signal to relay does not seem like a viable solution and has not been included in this discussion.

DeNB signals relay ECGI/Cell ID to relay via RRC signaling
DeNB can signal the unique ECGI/Cell ID to the relay via RRC signaling. More specifically, DeNB can use RRC RN Reconfiguration procedure to indicate the allocated cell ID or ECGI value to the relay. Whether the cell ID or ECGI is sent to the relay is determined by the need to minimize the size of new IE which is required for this purpose.
Once the relay has been configured with its ECGI/cell ID, the RN OAM and DeNB OAM must be informed of the new allocated value.
Options 2a, 3a, 4a, and 5a from the table above use this signaling method.
DeNB based configuration RN ECGI via S1 signaling
As an alternative to RRC signaling option, once the DeNB allocates a unique cell ID/ECGI for the relay, it can then provide this information to the relay via S1-AP, as part of the S1 setup procedure. This procedure will take place as RN initiated S1 setup. DeNB can include the ECGI or cell ID value to relay as a new IE in the S1 Setup Response message.

As with option 2, once the relay has been configured with its ECGI/cell ID, the RN OAM and DeNB OAM must be informed of the new allocated value.
Options 2b, 3b, 4b, and 5b from the table above use this signaling method.

Comparison of Options
The advantages of option 1(OAM based determination and use of OAM signaling to allocate and configure  ECGI of relay) are based on the fact that no new S1 or RRC message IE needs to be specified in order to indicate the information to the relay. However, the amount of coordination needed might not meet requirements to minimize information exchange between the RN OAM and DeNB OAM entities. Signaling of ECGI to the relay via OAM signaling can be done within the confines of the current OAM architecture.
On the other hand, ECGI determination based on DeNB signaling has the advantage of the donor already being the central coordination point for all its cells, including the relays, and thus requires no additional functional specification.

From a signaling perspective, if RRC or S1 option is selected, then a new IE in either the RRC or S1-AP must be defined in order for DeNB to inform relay of the allocated ECGI value. Although a new cell ID IE may require fewer bits compared to a ECGI IE, since low use frequency is expected,  it is be preferable to include a new ECGI IE rather cell ID IE. As such, it is preferred to take options 2 and 4 out from further consideration.

Changes to RRC require RAN2 input, but they have already agreed to have a new procedure for RN (re)configuration. The inclusion of the relay ECGI in this procedure can keep the specification impact relatively small, and would be part of the on-going stage-3 RRC work in RAN2. As such, it is preferred to use RRC signaling over S1 signaling if DeNB is chosen to signal the ECGI to the relay.
Finally, option 3, which requires both coordination of DeNB OAM and RN OAM to determine the ECGI, and inclusion of new IE in RRC or S1 signaling, should also be removed from consideration on the basis that it requires the most effort to specify.
The above analysis leaves the following preferred options:

Option 1: OAM determines ECGI and signals ECGI to relay via OAM signaling.

Option 5a: DeNB determines ECGI and signals ECGI to relay via RRC signaling
As such the following is proposed:

Proposal 1: If RN and DeNB OAM coordination for ECGI is small, then OAM based solution, option 1, is preferred.

Proposal 2.1: If DeNB based solution is selected, then RRC based indication (Option 5a) is preferred.
An open issue to consider if proposal 2 is chosen is the question of how RN OAM and DeNB OAM are notified and synchronized of the configured relay ECGI once DeNB determines the ECGI and signals it to the relay.

Proposal 2.2: RAN3 should further discuss issues related to the synchronization of the assigned ECGI with RN OAM and DeNB OAM, once it has been determined by DeNB and signaled to relay.

3 Conclusion
In this contribution, we considered the options for configuration of relay ECGI, provided some analysis and the following proposals for setting the relay eNB ID, cell ID, and ensuring the uniqueness of ECGI of the relay.
Proposal 1: If RN and DeNB OAM coordination for ECGI is small, then OAM based solution, option 1, is preferred.

Proposal 2.1: If DeNB based solution is selected, then RRC based indication (Option 5a) is preferred.

Proposal 2.2: RAN3 should further discuss issues related to the synchronization of the assigned ECGI, with RN OAM and DeNB OAM, once it has been determined by DeNB and signaled to relay.
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