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1   Introduction
In RAN3 last meeting, an issue for relay cell load report is proposed in [1]. In fact, this issue was also mentioned in RAN3 #70 meeting in [2]. In this contribution, based on the perspectives from each company, we compared all the possible solutions on relay cell load report, and propose to choose the solution that RN is responsible to fulfill the information, DeNB only pass the information from RN to the neighbor eNB, without spec impact.
2   Discussion
According to the definition in TS36.423 [3], the Resource Status Update message is sent by eNB to neighbor eNB to report the results of the requested load measurements. Four parameters are provided in this message as follows:
· Hardware Load Indicator, which indicates the status of the hardware load experienced by the cell;
· S1 TNL Load Indicator, which indicates the status of the S1 transport network load experienced by the cell;
· Radio Resource Status, which indicates the usage of the PRBs for all traffic in Downlink and Uplink;
· Composite Available Capacity Group, which indicates the overall available resource level in the cell in Downlink and Uplink. 
After the introduction of RN, there is a single S1 interface relation between RN and its DeNB, which results RN is unaware of the status of the S1 transport network load between DeNB and S-GW. Furthermore, there are two radio links of RN, one is the access link between UE and RN, the other is the backhaul link between RN and DeNB. Therefore, if neighbor eNB send Resource Status Request for RN cell(s), the following questions should be considered:

(1) Who is responsible to fulfill the related information? 

a) RN, then the DeNB needs to send DeNB Cell Resource Status to RN 
b) DeNB, then the DeNB needs to update the message content of the Resource Status Update message from RN
(2) What should be fulfilled as the S1 TNL Load Indicator of RN Cell?
a) “S1 TNL Load of RN-DeNB link”
b) “S1 TNL Load of DeNB-SGW link”
c) Combination of “S1 TNL Load of RN-DeNB” and “S1 TNL Load of DeNB-SGW links”
(3) What should be fulfilled as the Radio Resource Status of RN Cell?
a) “RN Uu interface PRB Usage”
b) Combination of “RN cell Uu interface PRB Usage” and “DeNB cell Total traffic PRB Usage”
Note: only Total Traffic PRB Usage (Uu+Un) is exchanged via X2 interface in current spec [4] 

c) Combination of “RN cell Uu interface PRB Usage” and “DeNB cell Un PRB Usage”
Note: the “DeNB cell Un PRB Usage” is the PRB Usage of all the RNs of the DeNB, the L2 measurement is supported in RAN2 spec for OAM usage, but the info is not exchanged via X2 interface in current spec [4]
d) Combination of “RN cell Uu interface PRB Usage” and “DeNB cell Per RN Un PRB Usage”
Note: There is no Per RN Un PRB usage in current spec
3   Comparison
Based on the questions above, there are multiple combinations of the answers. The tables below are used to show the comparison of each choice:

Table 1: RN is responsible to fulfill the information
	RN 
	Radio Resource Status

	
	a) RN Uu interface PRB Usage
	b) Combination of a) and “DeNB cell Total traffic PRB Usage”
	c) Combination of a) and “DeNB cell Un PRB Usage”
	d) Combination of a) and “DeNB cell Per RN Un PRB Usage”

	S1 TNL Load
	a) S1 TNL Load of RN-DeNB link
	S1 TNL Load between DeNB and SGW missing
Un PRB Usage missing
	S1 TNL Load between DeNB and SGW missing
	S1 TNL Load between DeNB and SGW missing
New X2 IE needed
	S1 TNL Load between DeNB and SGW missing
New X2 IE needed

New L2 measurement needed

	
	b) S1 TNL Load of DeNB-SGW link
	S1 TNL Load between RN and DeNB missing
Un PRB Usage missing
	S1 TNL Load between RN and DeNB missing, but Un load has already been included in Radio Resource Status

	S1 TNL Load between RN and DeNB missing, but Un load has already been included in Radio Resource Status
New X2 IE needed
	S1 TNL Load between RN and DeNB missing, but Un load has already been included in Radio Resource Status
New X2 IE needed

New L2 measurement needed

	
	Combination of  a) and b)
	Un PRB Usage missing, but Un load has already been  included in S1 TNL Load

	Un load is included in both S1 TNL Load and Radio Resource Status

	Un load is included in both S1 TNL Load and Radio Resource Status
New X2 IE needed
	Un load is included in both S1 TNL Load and Radio Resource Status
New X2 IE needed
New L2 measurement needed


Table 2: DeNB is responsible to fulfill the information
	DeNB 
	Radio Resource Status

	
	a) RN Uu interface PRB Usage
	b) Combination of a) and “DeNB cell Total traffic PRB Usage”
	c) Combination of a) and “DeNB cell Un PRB Usage”
	d) Combination of a) and “DeNB cell Per RN Un PRB Usage”

	S1 TNL Load
	a) S1 TNL Load of RN-DeNB link
	S1 TNL Load between DeNB and SGW missing

Un PRB Usage missing, but Un load has already been included in S1 TNL Load
	S1 TNL Load between DeNB and SGW missing

Stage2 spec impact, DeNB needs to update 1 IE
	S1 TNL Load between DeNB and SGW missing

Stage2 spec impact, DeNB needs to update 1 IE
	S1 TNL Load between DeNB and SGW missing
Stage2 spec impact, DeNB needs to update 1 IE
New L2 measurement needed

	
	b) S1 TNL Load of DeNB-SGW link
	S1 TNL Load between RN and DeNB missing

Un PRB Usage is missing

Stage2 spec impact, DeNB needs to update 1 IE
	S1 TNL Load between RN and DeNB missing, but Un load has already been included in Radio Resource Status
Stage2 spec impact, DeNB needs to update 2 IEs
	S1 TNL Load between RN and DeNB missing, but Un load has already been included in Radio Resource Status
Stage2 spec impact, DeNB needs to update 2 IEs
	S1 TNL Load between RN and DeNB missing. but Un load has already been included in Radio Resource Status
Stage2 spec impact, DeNB needs to update 2 IEs
New L2 measurement needed

	
	Combination of  a) and b)
	Stage2 spec impact, DeNB needs to update  1 IE
Un PRB Usage missing, but Un load has already been included in S1 TNL Load
	Stage2 spec impact, DeNB needs to update 2 IEs
Un load is included in both S1 TNL Load and Radio Resource Status
	Stage2 spec impact, DeNB needs to update 2 IEs
Un load is included in both S1 TNL Load and Radio Resource Status
	Stage2 spec impact, DeNB needs to update 2 IEs
New L2 measurement needed

Un load is included in both S1 TNL Load and Radio Resource Status


Note: in case the DeNB is responsible to fulfill the information, DeNB can ask RN to send report without S1 TNL Load, because DeNB is aware of the Load of Un interface.
According to the table, you can find that in case the RN is responsible to fulfill the information, there are several solutions which can take Un status into account, and do not introduce new X2AP IE, new L2 measurement, and new DeNB Proxy functionalities. These solutions could be summarized as below:
DeNB delivers its related Resource Status Information to RN. RN performs the load report taking into consideration the load info of DeNB cell and the load info measured by itself. Once receiving the Resource Status Update message from RN, DeNB only pass the message to neighbor eNB. 
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Figure 1  Resource Status Update procedure between RN and neighbor eNB
In step 8, RN can take the Un link information into account when fulfill the information, i.e. 

· RN can combine the “S1 TNL Load of DeNB-SGW link” with the “S1 TNL Load of RN-DeNB link” as its “S1 TNL Load”;
· Or, RN can combine the “RN Uu interface PRB Usage” with the ““DeNB cell Total traffic PRB Usage” as its Radio Resource Status, and use “S1 TNL Load of DeNB-SGW link” as its  “S1 TNL Load”;
· Or, RN can combine the “RN Uu interface PRB Usage” with the ““DeNB cell Total traffic PRB Usage” as its Radio Resource Status, and combine the “S1 TNL Load of DeNB-SGW link” with the “S1 TNL Load of RN-DeNB link” as its “S1 TNL Load”;
One the other hand, there is also a drawback of these solutions, i.e. it is assumed that the RN has already had the Resource Status Information of DeNB Cell via step1, 2 and 3. In case the DeNB resource status information is not available at RN during step5, step1, 2, 3 should be triggered after step 5 by the RN, this will delay the reply to the neighbors. But as the RN is deployed under DeNB coverage, the load balance between RN and DeNB will be there in common case, hence the delay issue will not occur frequently.
4   Conclusion and Proposal
In this contribution, we mainly analyze the potential solutions on load report by RN. According to the analysis and comparison above, we propose to choose the implementation solution below as the way forward:
DeNB delivers its related Resource Status Information to RN, RN performs the load report taking into consideration the load info of DeNB cell and the load info measured by itself. Once receiving the Resource Status Update message from RN, DeNB only pass the message to neighbor eNB. 

When RN fulfills the information, RN can take the Un link information into account by implementation, i.e. 

· RN can combine the “S1 TNL Load of DeNB-SGW link” with the “S1 TNL Load of RN-DeNB link” as its “S1 TNL Load”
· Or, RN can combine the “RN Uu interface PRB Usage” with the ““DeNB cell Total traffic PRB Usage” as its Radio Resource Status, and use “S1 TNL Load of DeNB-SGW link” as its  “S1 TNL Load”
· Or, RN can combine the “RN Uu interface PRB Usage” with the ““DeNB cell Total traffic PRB Usage” as its Radio Resource Status, and combine the “S1 TNL Load of DeNB-SGW link” with the “S1 TNL Load of RN-DeNB link” as its “S1 TNL Load”
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