3GPP TSG-RAN WG3 Meeting #70                                                                 R3-103505
15th Nov- 19th Nov, 2010 
Agenda item:
14.2.1
Source:
Alcatel-Lucent Shanghai Bell, Alcatel-Lucent
Title:
RN Initial Attachment Completion
Document for:
Discussion and Approval
1 Introduction
In the last RAN3#69bis meeting, some agreements have been made regarding with RN initial attachment [1], including S-GW/P-GW selection, RN verification etc. This paper intends to make a further progress on the following identified open issues at stage 3.

· How MME advertises its support of Relays to the eNB during S1 setup?
· What method is used to differentiate between phase I and phase II at the MME?
· Which S1 downlink message is used for RN verification?
· What message is used to determine the identity of S-GW/P-GW of RN at the MME
2 Discussion and proposal
It is agreed in [2] that RN startup procedure is composed of two phases, specifically,
· In phase I, the RN attaches to the network as a regular UE and downloads the DeNB list as initial configuration parameters from RN’OAM. 
· In phase II, the RN connects to a DeNB selected from the list acquired during phase I. After receiving the RRC connection setup complete which indicating “I’m RN”, the DeNB sends the RN indicator and/or the IP address of the S-GW/P-GW function embedded in the DeNB to the MME supporting RN functionality for S-GW/P-GW selection. After the authentication process, the MME indicates to the DeNB that the RN is authorized to attach as a relay. After the DeNB initiates setup of bearer of S1/X2 and Un subframe configuration (if resource partitioning is needed), the RN initiates the setup of S1 and X2 associations with the DeNB, and begins relay operations. 
Some detailed aspects of stage 3 work are as follows. 
2.1 MME advertisement of support of relays to the eNB
Based on the agreements made so far, in order for the DeNB to select an MME supporting relay functionality, the MME advertises its support of relay to the DeNB during S1 setup. Hence, the S1 setup response message needs to be enhanced to include this support. Table 1 shows that a new IE “RN support indicator” is appended to indicate that this MME shall support RN functionality for the given GUMMEI(s). 
Furthermore, if the MME is configured to support relay functionality after S1 interface is setup with the DeNB, the MME Configuration Update message should be used to notify its updated relay support to the DeNB. The new IE “RN support indicator” can be appended following the agreement made as for S1 Setup Response message above. 

Proposal 1: the new IE “RN support indicator” is appended as a root IE into S1 Setup Response and MME Configuration Update message for advertisement of support of relays. 

Table 1 S1 Setup Response
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME Name
	O
	
	PrintableString(1..150,…)
	
	YES
	ignore

	Served GUMMEIs 
	
	1..<maxnoofRATs>
	
	The LTE related pool configuration is included on the first place in the list.
	GLOBAL
	reject

	>Served PLMNs
	
	1..<maxnoofPLMNsPer MME>
	
	
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	-
	

	>Served GroupIDs
	
	1..<maxnoofGroupIDs>
	
	
	-
	

	>>MME Group ID
	M
	
	OCTET STRING (2)
	
	-
	

	>Served MMECs
	
	1..<maxnoofMMECs>
	
	
	-
	

	>>MME Code
	M
	
	9.2.3.12
	
	-
	

	RN support indicator
	O
	
	
	
	-
	

	Relative MME Capacity
	M
	
	9.2.3.17
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.1.21
	
	YES
	Ignore


2.2 Differentiation of phase I and phase II at MME
During phase I, the selected MME shall select S-GW/P-GW as for a regular UE. While during phase II, MME supporting RN functionality shall select the DeNB as the S-GW/P-GW of RN. Hence a mechanism is needed for MME to differentiation these two phases. 
Now RAN2 #71bis has agreed that "I'm RN" indication will be included in RRC Connection Setup Complete message [3]. Based on this message, DeNB can select an MME supporting relay functionality, as the MME has advertised its support of relay functionality to the DeNB as described in section 2.1. Hence, in order for the selected MME to identify that it is in the phase II, once the DeNB receives RRC Connection Setup Complete message indicating RN identity, it shall send “I’m RN” indicator to the MME within S1 Initial UE message. Table 2 shows that a new IE “RN indicator” is appended into S1 Initial UE message to indicate that this is in phase II of RN initial attachment procedure. 
Proposal 2-1: A new IE “RN indicator” is appended into S1 Initial UE message in order for the MME to differentiate between phase I and phase II. 
2.3 S-GW/P-GW selection
The last RAN3 69bis meeting has agreed that S-GW/P-GW selection is based on DeNB based approach, i.e. DeNB includes the IP address of its collocated S-GW/P-GW to the MME. Based on this address, the MME can select the DeNB as the S-GW/P-GW of RN. As indicated in [4], one question arises itself whether S1 Initial UE message or S1 Setup Request message is used for this purpose. 
Observing that S1 initial UE message uses UE associated S1 signalling while S1 setup request uses non-UE associated one, the former is more appropriate to be used when RN performs attach request. Hence, in our point of view S1 Initial UE message is preferred by DeNB to notify the MME of S-GW/P-GW identity. Table 2 illustrates the new IE “S-GW/P-GW of RN address” is appended.
Proposal 2-2: A new IE “S-GW/P-GW of RN address” is appended into S1 Initial UE message in order for S-GW/P-GW of RN selection at MME. 

Even if some optimization could be reached by only including the address and not the “RN Indicator”, in order to make a clear difference with LIPA case and avoid any error scenario, it is preferred to have both IE included.

Proposal 2-3: both the new IE “RN indicator” and the new IE “S-GW/P-GW of RN address” are appended into S1 Initial UE message to be safe to differentiate with LIPA.  
Table 2 S1 Initial UE message
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	Ignore

	eNB UE S1AP ID
	M
	
	9.2.3.4
	
	YES
	Reject

	NAS-PDU
	M
	
	9.2.3.5
	
	YES
	Reject

	TAI
	M
	
	9.2.3.16
	Indicating the Tracking Area from which the UE has sent the NAS message.
	YES
	Reject

	E-UTRAN CGI
	M
	
	9.2.1.38
	Indicating the E-UTRAN CGI from which the UE has sent the NAS message.
	YES
	Ignore

	RRC Establishment cause
	M
	
	9.2.1.3a
	
	YES
	Ignore

	S-TMSI
	O
	
	9.2.3.6
	
	YES
	Reject

	CSG Id
	O
	
	9.2.1.62
	
	YES
	Reject

	GUMMEI
	O
	
	9.2.3.9
	
	YES
	Reject

	Cell Access Mode
	O
	
	9.2.1.74
	
	YES
	Reject

	RN indicator
	O
	
	
	
	Yes
	Reject

	S-GW/P-GW of RN address
	O
	
	
	
	Yes
	Reject


2.4 RN verification

After authentication in phase II, the MME shall indicate to the DeNB that the RN is authorized to attach as a relay. Based on this information, DeNB initiates RRC connection reconfiguration procedure for bearer setup of S1 and X2 and Un subframe configuration (if resource partitioning is needed). Hence, S1 Initial Context Setup Request message needs to be enhanced to include this RN indicator. As shown in the Table 3, a new IE “RN indicator” could be appended in order to indicate the RN verification from the MME. 
Table 3 S1 initial context setup request message
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	MME UE S1AP ID 
	M
	
	9.2.3.3
	
	YES
	reject

	eNB UE S1AP ID 
	M
	
	9.2.3.4
	
	YES
	reject

	UE Aggregate Maximum Bit Rate
	M
	
	9.2.1.20
	
	YES
	reject

	E-RAB to Be Setup List
	
	1
	
	
	YES
	reject

	>E-RAB to Be Setup Item IEs
	
	1 to <maxnoofE-RABs>
	
	
	EACH
	reject

	>>E-RAB ID
	M
	
	9.2.1.2
	
	-
	

	>>E-RAB Level QoS Parameters
	M
	
	9.2.1.15
	Includes necessary QoS parameters
	-
	

	>>Transport Layer Address
	M
	
	9.2.2.1
	
	-
	

	>>GTP-TEID
	M
	
	9.2.2.2
	
	-
	

	>>NAS-PDU
	O
	
	9.2.3.5
	
	-
	

	UE Security Capabilities
	M
	
	9.2.1.40
	
	YES
	reject

	Security Key
	M
	
	9.2.1.41
	The KeNB is provided after the key-generation in the MME, see [15]
	YES
	reject

	Trace Activation
	O
	
	9.2.1.4
	
	YES
	ignore

	Handover Restriction List
	O
	
	9.2.1.22


	
	YES
	ignore

	UE Radio Capability
	O
	
	9.2.1.27
	
	YES
	ignore

	Subscriber Profile ID for RAT/Frequency priority
	O
	
	9.2.1.39
	
	YES
	ignore

	CS Fallback Indicator
	O
	
	9.2.3.21
	
	YES
	reject

	SRVCC Operation Possible
	O
	
	9.2.1.58
	
	YES
	ignore

	CSG Membership Status
	O
	
	9.2.1.73
	
	YES
	Ignore

	RN indicator
	O
	
	
	
	YES
	reject


Alternatively, the MME could reject the Attach as a normal UE if not authorized and release the connection. So the alternative solution is that when the DeNB receives the S1 Initial Context Setup, it proceeds with relay operation. 

It is proposed to go for this second approach which is simpler: no new IE to be added.

Proposal 3: The DeNB should consider that the verification has passed successfully when it receives the Initial Context Setup message from MME and initiate RRC connection reconfiguration procedure for bearer setup of S1 and X2 and Un subframe configuration. No additional IE is needed. If the verification is unsuccessful the MME rejects the Attach and releases the connection.
2.5 RN’s ECGI allocation
Now RAN3#69bis has made a working assumption that RN’s ECGI allocation is based on OAM solution, i.e. ECGI of the RN cells will be configured by the RN OAM system, which requires cooperation between RN’s OAM and DeNB’s OAM system [5]. This operation is implemented in phase II of RN initial attachment procedure. Afterwards, the RN has to notify the DeNB of these configured ECGI(s) in order to ensure correct routing. Observation that when the RN setups X2 association with the DeNB, it shall send its Cell ID information within Served Cell IE to the DeNB. Based on this, the DeNB can be easily aware of the RN’s ECGI and identify it is a RN identity. Therefore, there is no further RAN3 work on this. 
Proposal 4: no further RAN3 stage 3 work is needed on RN’s E-CGI allocation (reuse of X2 Setup). 

3 Conclusion
This contribution solves the remaining open issues of initial RN attachment at stage 3. RAN3 is suggested to consider the following proposals:
Proposal 1: the new IE “RN support indicator” is appended as a root IE into S1 Setup Response and MME Configuration Update message for advertisement of support of relays. 

Proposal 2-1: A new IE “RN indicator” is appended into S1 Initial UE message in order for the MME to differentiate between phase I and phase II. 
Proposal 2-2: A new IE “S-GW/P-GW of RN address” is appended into S1 Initial UE message in order for S-GW/P-GW of RN selection at MME. 

Proposal 2-3: both the new IE “RN indicator” and the new IE “S-GW/P-GW of RN address” are appended into S1 Initial UE message to be safe to differentiate with LIPA. 

Proposal 3: The DeNB should consider that the verification has passed successfully when it receives the Initial Context Setup message from MME and initiate RRC connection reconfiguration procedure for bearer setup of S1 and X2 and Un subframe configuration. No additional IE is needed. If the verification is unsuccessful the MME rejects the Attach and releases the connection.
Proposal 4: no further RAN3 stage 3 work is needed on RN’s E-CGI allocation (reuse of X2 Setup). 

Proposal 5: agree on the CR in tdoc R3-10xxxx which captures all these steps in the stage 2 TS36.300.  
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