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1. Introduction

The RRC state model of Relay has been discussed during last meeting and following open issue is raised: 

· Open issue: Does an RN have an IDLE state? Or only a power on sequence and Connected state?
In this paper, we try to answer this question and give out our opinions on Relay’s RRC state model.  
2. Discussion
2.1. Background
Following two RRC state models are proposed during last meeting：
· Option1: RRC states of RN are extended to three states: IDLE，UE_CONNCETED and RN_CONNECTED[1]. RN is very short in IDLE (enough to perform cell selection and acquire SI) and UE_CONNCETED (to perform attach sequence and obtain backhaul resource configuration) states, then moves to RN_CONNECTED state. 
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Figure 1 RRC state model of RN (option1)
· Option2: RN has single RRC state: RN_CONNECTED. RN performs “power on sequence” after initial startup, and then moves to RN_CONNECTED state. For exceptional cases, such as RN looses UL synchronization or RLF is detected, RN may goes to power on sequence.

[image: image2.emf]power on sequence

RN_CONN

ECTED

loose sync or RLF


Figure 2 RRC state model of RN (option2)
2.2. Analyze

In our understanding, RN follows the same procedure sequence in both options before RN moves to RN_CONNECTED. The procedures are listed below:

· Cell selection and acquire donor cell’s SI;
· RRC connection establishment;

· Attach and acquire backhaul resource configuration
· etc.
On the Uu interface, UE performs the procedures listed in the 1st bullet in IDLE state, and performs the procedures listed in the 3rd bullet in CONNECTED state. Therefore, two temporary states, IDLE and UE_CONNECTED, are defined corresponding to the Uu interface style in option1. While in option2, all the listed procedures are included in “power on sequence”. Hence, there are no real differences between the above two definitions of RRC state model in our view. 

However, we slightly prefer option2 for the following reason: IDLE and UE_CONNECTED states are not real states. In common understanding, we define a state for RN may stay in it. RN stays in a state and waits certain event to trigger state transform. Normally, it is unpredictable when the trigger comes. However, the IDLE and UE_CONNECTED states in option1 haven’t the above characters. RN is not supposed to stay in IDLE and UE_CONNECTED states. In each of the two states, RN follows the predesigned procedure sequence step by step. After RN finishes the procedure sequence in one state, it switches to the next state. Each state can be replaced by a procedures sequence. After initial startup, RN follows the fixed state transform path: IDLE->UE_CONNECTED->RN_CONNECTED, then RN stays in RN_CONNECTED. Take the above into account, we consider that IDLE and UE_CONNECTED states are not real states and need not to be defined for RN.
Proposal1：RN has single RRC state: RN_CONNECTED. RN performs “power on sequence” after initial startup, and then moves to RN_CONNECTED.
If the proposal 1 is agreed, we suggest RAN2 to discuss which procedures should be included in the “power on sequence”. 
In our understanding, there are two main methods to define “power on sequence”. The first one is when RN enters RN_CONNECTED state, it should be ready to work as an eNB on Uu interface. Therefore the “power on sequence” should include: cell selection, donor cell’s SI acquiring, RRC connection establishment, attach, OAM configuration obtaining, S1 and X2 interface establishment, backhaul resource configuration acquiring. The second one is to describe the “power on sequence” as a sequence for RN’s UE function. In this way, the procedures for eNB, such as OAM configuration obtaining, S1 and X2 interface establishment, should be excluded from the “power on sequence”. 

If method2 is adopted, RN will have to finish “the procedures for eNB” using backhaul resources. We see no advantage to do so. Further more, it will introduce additional delay before RN can serve R-UEs. 

Proposal2：The “power on sequence” should include: cell selection, donor cell’s SI acquiring, RRC connection establishment, attach, OAM configuration obtaining, S1 and X2 interface establishment, backhaul resource configuration acquiring.
On the Uu interface, UE enters RRC_CONNECTED state after the completion of RRC connection establishment procedure. However, we notice some procedures in “power on sequence”, such as RN attach, S1 and X2 interface establishment, can’t be finished before the completion of RRC connection establishment. That is to say, RN is still performing “power on sequence” after the completion of RRC connection establishment. To avoid “power on sequence” be divided into two parts by RRC_CONNECTED state, we suggest RAN2 to define a new criterion to judge RN entering RN_CONNECTED state.
Proposal3：RAN2 discusses whether a new criterion for RN entering RN_CONNECTED state should be defined.
RN serves no R-UEs while performing “power on sequence”. Therefore, it is not necessary for RN to finish “power on sequence” using only backhaul resource. Moreover, it may take longer time for RN to finish “power on sequence” if RN is limited to use only backhaul resource. Hence, we suggest that RN can use all the Uu resource of donor cell before enter RN_CONNECTED state. And RN enters RN_CONNECTED when backhaul configuration takes effect.

Proposal4:  RN enters RN_CONNECTED when backhaul configuration takes effect.
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Figure 3 RRC state model proposed
The proposed RRC state model for RN is illustrated in Figure 3. Whether RN can go to “power on sequence” from RN_CONNECTED state is FFS.

Proposal5：RAN2 discusses on the proposed RRC state model of RN.
3. Conclusion
In this contribution, several issues about RRC state model of RN are discussed, and our proposals are:
Proposal1：RN has single RRC state: RN_CONNECTED. RN performs “power on sequence” after initial startup, and then moves to RN_CONNECTED.
Proposal2：The “power on sequence” should include: cell selection, donor cell’s SI acquiring, RRC connection establishment, attach, OAM configuration obtaining, S1 and X2 interface establishment, backhaul resource configuration acquiring.
Proposal3：RAN2 discusses whether a new criterion to judge RN entering RN_CONNECTED state should be defined.
Proposal4:  RN enters RN_CONNECTED when backhaul configuration takes effect.

Proposal5：RAN2 discuss on the proposed RRC state model of RN.
4. References

[1] R2-100326 States definition for relay node
ZTE
Disc






PAGE  
1
R2-101095


_1326736205.vsd
power on sequence


RN_CONNECTED


Backhaul config
take effect


loose sync or RLF



_1327393046.vsd
power on sequence


RN_CONNECTED


loose sync or RLF



_1324188180.vsd
IDLE


RN_CONNECTED


UE_CONNECTED


connection 
establishment / release 
as RN


role switch


connection 
establishment / release 
as UE



