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1 Introduction
RAN2#73bis meeting agreed with the introduction of independent PRB usage measurements by a Donor eNB for the Un and Uu RN interfaces, as reflected in [1][2].  In this contribution, we provide our analysis on relay cell load information reporting by DeNBs to neighbouring eNBs.
2 Discussion
2.1 Estimation of the Load Condition in Relay Nodes
The Resource Status Reporting procedure is used by an eNB (eNB2 in Figure 1) to report the results of per cell load measurements. It follows a successful Resource Status Reporting Initiation procedure commenced by a neighbour eNB (eNB1 in Figure 1) over the X2 interface.  These measurements may be requested for load balancing purposes and used by the requesting eNB to choose one or more of its neighbouring cells as off-loading targets. 
At eNB level (for both DeNB and neighbours) the real available capacity of a RN cell is affected separately by the Un and Uu loads. By keeping the PRB usage measurements separate (as agreed in RAN2 [1][2]) a Donor eNB is able to better assess and track the overall load status of each RN. This can result in a more accurate estimation by the DeNB of the overall load condition.
Observation 1: A DeNB using separate Un and Uu load measurements will estimate the load condition of its relay cells more accurately.
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Figure 1. Relay Cell Resource Status Report

Our current specifications [3] [4], do not clearly allow the DeNB to report its accurate characterisation of the PRB usage to its neighbours through Resource Status Reporting.  There is currenly no reporting differentiation between a Donor eNB which reports only un-differentiated measurments and one that has its own estimates (and keeps track of separate Un and Uu PRB usage measurements).

2.2 Report of the Relay Node Load Condition by DeNB

When the Un interface loads are considered for estimating the relay cell load condition, two approaches may be considered in order to propagate this information from the DeNB, through Resource Status Reporting.
One approach is to report the load information separately for the Un and the Uu interfaces of the relay cell in the X2 RESOURCE STATUS UPDATE message. This approach would have a significant impact on the current ASN.1definitions.  In addition, this information would not be necessarily useful since eNB1 receiving the report is not aware that the reporting eNB2 is a Donor. 
Another approach is to allow the DeNB to report its own estimate of the overall load condition of its RN(s), after taking both the Un and the Uu interfaces into account. For example, this could be done by reporting the worst condition between the two interfaces for each RN cell. Other weighting algorithms could also be envisioned and would be subject to implementation choice. In contrast with the first approach, this one has no ASN.1 impact, it does not affect the eNB receiving the report and it does not restrict the reported values to necessarily be un-adulterated measurements. 

We support the second method and propose:
Proposal1: Agree to clarify that a DeNB could report its own estimates of RN load conditions and not necessarily the measurements provided by its relays.

Should proposal 1 be accepted, a text has been drafted for a clarification in TS 36.300 Rel-11 (based on the second approach) and is provided in Appendix A. RAN3 should also discuss if a Rel-10 correction is in order.

Proposal 2:  Discuss and approve the appended Rel-11 CR which implements the clarification. Agree if the Rel-10 mirror CR should be also adopted.

3 Conclusion

This contribution discusses relay cell load estimation and reporting by DeNBs, based on the observation that estimates using separate Un and Uu load measurements will be more accurate.
Proposal1: Agree to clarify that a DeNB could report its own estimates of RN load conditions and not necessarily the measurements provided by its relays.

Proposal 2:  Discuss and approve the appended CR which implements the clarification.
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5 Appendix A

-------------------------------------------The First Change-----------------------------------
5.1.1 4.7.4
S1 and X2 control plane aspects

The S1 control plane protocol stacks for supporting RNs are shown in 4.7.4-1. There is only one S1 interface relation between the RN and the DeNB, and there is one S1 interface relation between the DeNB and each MME in the MME pool. The DeNB processes and forwards all S1 messages between the RN and the MMEs for all UE-dedicated procedures. The processing of S1-AP messages includes modifying S1-AP UE IDs, Transport Layer address and GTP TEIDs but leaves other parts of the message unchanged.

All non-UE-dedicated S1-AP procedures are terminated at the DeNB, and handled locally between the RN and the DeNB, and between the DeNB and the MME(s). Upon reception of an S1 non-UE-dedicated message from an MME, the DeNB may trigger corresponding S1 non-UE-dedicated procedure(s) to the RN(s). If more than one RN is involved, the DeNB may wait and aggregate the response messages from all involved RNs before responding to the MME. Upon reception of an S1 non-UE-dedicated message from an RN, the DeNB may trigger associated S1 non-UE-dedicated procedure(s) to the MME(s). In case of the RESET procedure, the DeNB does not need to wait the response message(s) from the MME(s) or RN(s) before the DeNB responds with the RESET ACKNOWLEDGE message to the originating node. Upon reception of a PAGING message, the DeNB sends the PAGING message toward the RN(s) which support any tracking area(s) indicated in the List of TAIs. Upon reception of an S1 MME overload message, the DeNB sends the MME overload message towards the RN(s), including in the message the identities of the affected CN node.
The X2 control plane protocol stacks for supporting RNs are shown in 4.7.4-2. There is only one X2 interface relation between the RN and the DeNB, and there is one X2 interface relation between the DeNB and every other eNB that the DeNB has an X2 relationship with. The DeNB processes and forwards all X2 messages between the RN and other eNBs for all UE-dedicated procedures. The processing of X2-AP messages includes modifying X2-AP UE IDs, Transport Layer address and GTP TEIDs but leaves other parts of the message unchanged.

All non-UE-dedicated X2-AP procedures are terminated at the DeNB, and handled locally between the RN and the DeNB, and between the DeNB and other eNBs. Upon reception of an X2 non cell related non-UE-associated message from RN or neighbour eNB, the DeNB may trigger associated non-UE-dedicated X2-AP procedure(s) to the neighbour eNB or RN(s). Upon reception of an X2 cell related non-UE-dedicated message from RN or neighbour eNB, the DeNB may pass associated information to the neighbour eNB or RN(s) based on the included cell information. If one or more RN(s) are involved, the DeNB may wait and aggregate the response messages from all involved nodes to respond to the originating node. Further, parallel Cell Activation procedures are not allowed on each X2 interface instance. The processing of Resource Status Reporting Initiation/ Resource Status Reporting messages includes modification of measurement ID and cell measurement results.
The S1 and X2 interface signalling packets are mapped to radio bearers over the Un interface.
-------------------------------------End of the First Change-----------------------------------
