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1   Introduction
In the current relay TR 36.806, the agreements for Relay architecture do not fully catch the conclusion in RAN3#65. And some description of architecture Alt4 may lead to some misunderstanding.  We propose text changes to make a further clarification for Relay architecture agreements and Alt4 description. 
2   Discussion
2.1 Clarification on Relay architecture Agreements

In RAN3#65, the relay architectures were discussed in [1]. For S1 AP termination issue, the proposal was as following:

Proposal 2:
S1-AP is terminated in the RN.
As stated in the Chairman notes of RAN3#65 meeting [2], the agreements on S1AP termination were:
• it was clarified that agreement on 2 doesn’t preclude termination of S1AP in DeNB.
But in TR 36.806, only the S1 AP termination in the RN is caught in the agreement, the conclusion of “doesn’t preclude termination of S1AP in DeNB” is lost. 
Proposal 1: Fully catch the S1 AP termination agreement in the TR 36.806.

2.2 Clarification on Alt4 description
2.2.1 Clarification on the relationship between Un bearer and RN bearer
In Alt4, the radio bearer of a UE is divided into two parts: Uu radio bearer part and Un radio bearer part. A Un radio bearer part and a Uu radio bearer part could be look as one radio bearer of a UE for the UE EPS bearer. There is a one-to-one mapping between an EPS bearer and the UE's Un radio bearer part and there is a one to one mapping between the UE's two radio bearer parts (Uu radio bearer part and Un radio bearer part). As shown in the following figure, the Un interface between RN and the DeNB is shared by different UE’s PDN connections and the RN’s PDN connection. Thus the Un bearers are under the control of different UE’s MME and the RN’s MME. It is also proposed to clarify that, on the control plane, S1-AP / X2-AP messages are mapped over Un onto SRBs, hence are implicitly integrity protected.
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Please note, in alt4, besides one-to-one mapping, a possible alternative bearer mapping model could map EPS bearers of different UEs connected to the RN with similar QoS in one radio bearer over the Un interface.
3) Add the Multi-Hop UE Attach procedure and RN mobility procedure for Alt4
The multi-hop scenario and the RN mobility scenario are missing for Alt4. As it was clarified at RAN2#67 during the discussion of R2-094839, all alternatives in principle support multi-hop (but it is not a prioritized scenario), thus it is considered best to add the illustrated signaling flow of Alt4 for information;
4) Other editorial errors

· In Figure 4.3.1-1, the “UE related S1 msg” should be changed to “Control-Plane signaling (UE)”.
· In Section 4.3.4, the description of mobile RN scenario should be removed, as the mobile relay is only discussed in Annex A.
Proposal 2: Agree the Alt4 clarifications to make more clear understanding.

3   Proposals for TR 36.806
Proposal 1: Fully catch the S1 AP termination agreement in the TR36.806.
Proposal 2: Agree the Alt4 clarifications to make more clear understanding.
The following changes are proposed to TR 36.806 v0.2.0.
1st Change 
4.3
Architecture B
4.3.1
Overview
In this architecture, the DeNB acts as the termination for S1 connections towards EPC, and RN can be simply seen as a cell managed by the DeNB from EPC and neighbour eNBs point of view. The DeNB acts as a S1-AP gateway, similar to HeNB gateway. 
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Figure 4.3.1-1: Overview of Architecture B -

4.3.2
User plane aspects
In Architecture B/Alt 4, the U-plane of the S1 interface is terminated at the DeNB. The PGW/SGW serving the UE maps the incoming IP packets to the GTP tunnels corresponding to the EPS bearer of the UE and sends the tunnelled packets to the IP address of the DeNB. Upon the DeNB receiving the tunnelled packets from the S-GW, the received packets are de-tunnelled, and the inner user IP packets are mapped to Un radio bearers corresponding to the EPS bearer of the UE (see Figure 4.3.2-2). 

Each EPS bearer of a UE connected to the RN is mapped to separate radio bearers over the Un interface (one-to-one mapping). i.e. the radio bearer of a UE is divided into two parts: Uu radio bearer part and Un radio bearer part. A Un radio bearer part and a Uu radio bearer part could be look as one radio bearer of a UE for the UE EPS bearer. There is a one-to-one mapping between an EPS bearer and the UE's Un radio bearer part and there is a one to one mapping between the UE's two radio bearer parts (Uu radio bearer part and Un radio bearer part). In order to identify individual UE bearers on the Un interface a UE or radio bearer identifier needs to be added to one of the PDCP, RLC or MAC protocol sub-layers; i.e., some parts of the legacy MAC/RLC/PDCP protocols would need to be modified. 

NOTE:
A possible alternative bearer mapping model could map EPS bearers of different UEs connected to the RN with similar QoS in one radio bearer over the Un interface.
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Figure 4.3.2-1: User plane protocol stack – Architecture B/Alt 4 -
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Figure 4.3.2-2: Packet delivery steps – Architecture B/Alt 4 –

4.3.3
Control plane aspects
The control plane protocol architecture for Alt 4 is shown in Figure 4.3.3-1. In this case, the S1-AP messages are sent between the MME and the DeNB, and between the DeNB and the RN. Upon the DeNB receiving the S1-AP messages, it translates the UE IDs between the two interfaces by means of modifying the S1-AP UE IDs in the message but leaving other parts of the message unchanged. This operation corresponds to an S1-AP proxy mechanism and would be similar to the HeNB GW function. The S1-AP proxy operation would be transparent for the MME and the RN. That is, as seen from the MME it looks like as if the UE would be connected to the DeNB, while from the RN’s perspective it would look like as if the RN would be talking to the MME directly. Over the Un, S1-AP (one per UE served by the RN) is carried in new containers over RRC instead of over SCTP/IP as currently defined for S1 signalling. Hence, S1-AP messages are mapped over Un onto SRBs and implicitly benefit from integrity protection.
The S1-C interface relations and signaling connections are shown in Figure4.3.3-2. In this case there is one S1-C interface relation between the RN and the DeNB and between the DeNB and the MME (serving the UE), where the S1 signaling connections are processed by the DeNB (indicated by the arrows in the figure). Note that the RN has to maintain only one S1-C interface (to the DeNB), while the DeNB maintains one S1-C interface to each MME in the respective MME pool.

Note also that there is an S1-C interface relation and an S1-C signaling connection corresponding to the RN as a UE, going from the DeNB to the MME serving the RN.

Finally, the architecture is not expected to require any new functionality in the S1-AP (and X2-AP) protocols, it seems possible to use the legacy S1-AP (and X2-AP) protocols in the relay. However, modifications to RRC are required (e.g., to carry S1-AP).
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Figure 4.3.3-1: Control plane protocol stack – Architecture B/Alt 4 –
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Figure4.3.3-2: S1 interface relations and signaling connections – Architecture B/Alt 4 -

We note that the RN when acting as a UE has to support the NAS and RRC protocols toward the network, as illustrated in Figure 4.3.2-3. 


[image: image9.emf] 

Relay

IP

PHY

(RRC)

PDCP

RLC

MAC

Relay

PHY

PDCP

RLC

MAC

NAS

to MME (serving the RN)

RRC

to DeNB

Relay

IP

PHY

(RRC)

PDCP

RLC

MAC

Relay

PHY

PDCP

RLC

MAC

NAS

to MME (serving the RN)

RRC

to DeNB

 

Figure 4.3.3-3: NAS and RRC protocols in the relay
4.3.4 UE Context at DeNB

The DeNB is aware of every UE under the RN and the DeNB will store information for each bearer of such UE. The information expected to be stored is: 

· UE identity
· Radio Bearer Configuration information Un (expected that part can be common for a group of bearers). 
· Addressing per bearer: <EPS-bearer-id, Un bearer-id, GTP endpoint>
· QoS information per bearer (as signaled over S1-AP).

4.3.5
Signalling procedures

4.3.5.1
UE access procedure

The initial attach of a UE connecting via a relay node in case of Alt 4 is shown in the figure below. The procedure corresponds to the legacy attach mechanism as seen from the UE, from the RN and from the MME point of view. The only difference is that the DeNB is involved in the procedure by relaying the corresponding S1 messages between the RN and the MME. As the S1 signalling goes via the proxy functionality of the DeNB, the DeNB is explicitly aware of a UE attaching via the RN.
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Figure 4.3.5.1-1: UE attach at RN – Architecture B/Alt 4 -

4.3.5.2
UE bearer management procedures

The UE bearer setup sequence in case of Alt 4 is illustrated in the figure below. In this solution the S1 message carrying the bearer setup request arrives to the donor eNB directly.

In case of Alt 4 the DeNB needs to initiate the establishment of the corresponding radio bearer over the Un interface and forward the S1-AP message to the RN, which steps might be executed with the same or separate RRC messages. DeNB and RN are all aware of the S1-AP message. DeNB manages the UE’s Un radio bearer part under the control of UE’s EPC. The RN manages the UE’s Uu radio bearer part under the control of UE’s EPC. As seen from the UE’s EPC, there is one radio bearer between the UE and the DeNB for a UE EPS bearer. It is transparent for the UE’s EPC that the radio bearer of a UE is divided into two parts: Uu radio bearer part and Un radio bearer part. 
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Figure 4.3.5.2-1: UE bearer setup – Architecture B/Alt 4 -

2nd Change 
7 Agreements

This sub clause contains agreements reached and serves as a basis for the inclusion of a description of relaying functionality in [3]:
· S1AP is terminated at the RN. It doesn’t preclude termination of S1AP in DeNB.
3rd Change 
Annex A:
Additional Signalling Flow Examples

A.1
Multi-Hop UE Attach procedure

The figure A.1-1 and figure A.1-2 illustrate UE Attach for a two-relay scenario in Alt 1 and Alt 4 respectively. Multi-Hop relay is not a prioritized scenario for Release 10.
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Figure A.1-1: UE Attach for two-relay scenario – Alt 1 -
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Figure A.1-2: UE Attach for two-relay scenario – Alt 4 -
A.2
RN Mobility

The figure A.2-1 and figure A.2-2 illustrate relay mobility between donor eNBs for Alt 1 and Alt 4 respectively. RN mobility is not a prioritized scenario for Release 10.


[image: image14.emf]Legend

packet data

packet data

UL allocation

2. Measurement Reports

3.HO decision

4. Handover Request

5.Admission Control

6.Handover Request Ack

7.

RRC Conn. Reconf. incl.

mobilityControlinformation

DLallocation

Data Forwarding

11. RRC Conn. Reconf. Complete

17.  UE Context Release

12.Path Switch Request

Relay

Source 

DeNB

Target 

DeNB

Relay_SGW/PGW

Detach from old cell 

and 

synchronize to new cell

Deliver buffered and in transit 

packets to target eNB

Buffer packets from 

Source eNB

9. Synchronisation

10. UL allocation + TA for UE

packet data

packet data

L3 signalling

L1/L2 signalling

User Data

1.Measurement Control

16.Path Switch Request Ack

18.Release 

Resources

H

a

n

d

o

v

e

r

C

o

m

p

l

e

t

i

o

n

H

a

n

d

o

v

e

r

E

x

e

c

u

t

i

o

n

H

a

n

d

o

v

e

r

P

r

e

p

a

r

a

t

i

o

n

Relay_

MME

0.Area Restriction Provided

13.User Plane update 

request

15.User Plane update 

response

14.Switch DL path

SN Status Transfer 8.

End Marker

End Marker

packet data

UE

packet data

UE_SGW/PGW

GTP Tunnel 

for Relay


Figure A.2-1: RN Mobility – Alt 1 -
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Figure A.2-2: RN Mobility – Alt 4 -
End of the Change 
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