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1
Introduction

In previous RAN2 #69 meeting, RN states were discussed but no decision has been made [1][2][3][4][5]. This contribution intends to further clarify this issue by identifying and comparing potential states of RN.

2
Uu interface switch off

The following table explains the possible Un status in case Uu interface is not active.

· keeping the Un interface active with long DRX (P1) 

· making the Un interface go to Idle mode (P2) 

· totally closing the Un interface (P3) 
	
	Normal state
	P1
	P2
	P3

	State of Uu Interface

(RN<->UE)
	Active
RN Uu Rx - Monitor PRACH

RN Uu Tx - Transmit PBCH/PSS/SSS/CRS
	Not active

RN Uu Rx - Off
RN Uu Tx – Off
	Not active

RN Uu Rx - Off
RN Uu Tx - Off
	Not active

RN Uu Rx - Off
RN Uu Tx - Off

	State of Un Interface

(DeNB<->RN)
	Active (RRC_Connected)

RN Un Rx - Monitor R-PDCCH in the configured MBSFN subframes with the period of 10 ms or 40 ms; 
RN Un Tx - Transmit CQI/PMI/RI periodically with longest period of 160 ms
	Active (RRC_Connected with longest DRX)

RN Un Rx - Monitor R-PDCCH with longer cycle (e.g 2560ms);

RN Un Tx - Transmit CQI/PMI/RI only in DRX on-duration
	Idle (RRC_Idle)
RN Un Rx - Receive PDCCH with longest DRX of 2560ms;

RN Un Tx – Off
	Closed

RN Un Rx - Off
RN Un Tx - Off

	High layer interfaces

(S1,X2,OAM)
	No Impact
(it is always connected)
	No Impact
(it is always connected)
	Have Impact
- disconnected when going to Idle;

-re-established when going to Active again
	Have Impact
- disconnected when closed;

- re-established when active again

	Solution for Un Activation
	Not required
(it is always active)
	Not required
(it is always active)
	Required

-Paging based solution is required to wakeup RN;
	Required
Switch off/on policy is required to be configured to RN;


Relays can be deployed to extend the coverage and/or enhance the capacity of a network. However, as the coverage extension was the prime scenario in Rel-10, we assume the “turning relay node ON/OFF” will not happen very often. Also as shown in the table, P2 will only add complexity in the procedure considering paging and Un activation without clear benefit over P1. 

Therefore, we believe that P1 and P3 should be enough to cover Rel-10 relay behaviour in case Uu under relay is not activated. Also for this, the current RRC mode definition should be enough as P1 belong to RRC Connected while P3 is “power off” state. (i.e, UE is detatched.)
3
Conclusions

In this contribution, the issue of RN states was discussed. Based on the discussions, we propose the following:

Proposal 1: RAN2 does not consider P2 (i.e Relay in RRC IDLE mode) as a long-lasting state and network does not need to page the relay node.
Proposal 2: If energy saving should be supported for RN and this requires turning ON/OFF the relay node more often  it is proposed to discuss the use case in RAN3 first.
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