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First modified section
4.7.5
Radio protocol aspects

The RN connects to the DeNB via the Un interface using the same radio protocols and procedures as a UE connecting to an eNB. The control plane protocol stack is shown in Figure 4.7.5-1 and the user plane protocol stack is shown in Figure 4.7.5-2. 

The following relay-specific functionality is supported in the control plane protocols:

· The RRC layer of the Un interface has functionality to configure and reconfigure specific subframe configurations (e.g. DL subframe configuration and RN-specific control and shared channels) for transmissions between an RN and a DeNB, for RNs that are not able to transmit to/receive from their DeNB in all subframes. The DeNB is aware of which RNs require specific subframe configurations and initiates the RRC signalling for such configurations. The RN applies the configuration immediately upon reception. 
NOTE: 
The subframe configuration on the Un interface and the subframe configuration in the RN cell can be temporarily misaligned, i.e. a new subframe configuration can be applied earlier by the RN on Un than in the RN cell.
· The RRC layer of the Un interface has the functionality to send updated system information in a dedicated message to RNs that are not able to receive broadcast signalling from its DeNB in all subframes. The RN applies the received system information immediately.
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Figure 4.7.5-1: Radio control plane protocol stack for supporting RNs
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Figure 4.7.5-2: User plane protocol stack for supporting RNs
Next modified section
10.1.5
Random Access Procedure

The random access procedure is characterized by:

-
Common procedure for FDD and TDD;

-
One procedure irrespective of cell size and number serving cells when CA is configured;

The random access procedure is performed for the following six events:

-
Initial access from RRC_IDLE;

-
RRC Connection Re-establishment procedure;
-
Handover;
-
DL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is “non-synchronised”;

-
UL data arrival during RRC_CONNECTED requiring random access procedure;

-
E.g. when UL synchronisation status is "non-synchronised" or there are no PUCCH resources for SR available.

-
For positioning purpose during RRC_CONNECTED requiring random access procedure;

-
E.g. when timing advance is needed for UE positioning;

Furthermore, the random access procedure takes two distinct forms:

-
Contention based (applicable to first five events);

-
Non-contention based (applicable to only handover, DL data arrival and positioning).

Normal DL/UL transmission can take place after the random access procedure.
An RN supports both contention-based and non-contention-based random access. When an RN performs the random access procedure, it suspends any current Un subframe configuration, meaning it temporarily disregards any Un‑specific configuration. The Un subframe configuration is resumed at successful random access procedure completion. 
Next modified section
Annex X (informative):
Relaying
This annex captures agreements regarding relaying, which do not fit into the normative specification text for various reasons. These agreements may be included in the normative Stage-2 specification text when further developed, or in Stage-3 specifications.
X.1
Deployment scenarios

The focus of relaying in Release 10 is coverage improvement with stationary, single-hop RNs, i.e. RNs directly connected to a non-RN DeNB. More than one RN is supported in a DeNB cell, but the exact number is not specified. There could be deployments with e.g. 30-40 RNs per DeNB.

There are three types of RNs: outband RNs, inband RNs requiring resource partitioning on the Un interface, and inband RNs not requiring resource partitioning on the Un interface.

X.2
User plane aspects
The baseline for the Un interface is the same MAC mechanisms as in Release 8/9. The baseline for header compression on the Un interface is also Release 8/9. 

When to set up and modify Un bearers is up to the DeNB implementation.

There is no flow control on Un. 
There are no header compression enhancements for Un in Release 10 specifications, beyond header compression/decompression functionality available for UEs.  

Semi-persistent scheduling on Un is only supported for RNs not requiring a Un subframe configuration.
In case an RN experiences D-SR failure, described in [13] as reaching a preconfigured number of SR attempts and still having an SR pending, it applies the same procedure as a UE.

X.3
RRC procedures

X.3.1
System information

RNs capable of receiving paging and broadcast system information (e.g. outband RNs and inband RNs without a Un subframe configuration) can use Release 8/9 procedures for receiving the DeNB system information. For RNs not capable of receiving paging and broadcast system information (e.g. inband RNs with a Un subframe configuration making the DeNB paging and broadcast system information subframes not available for communication with the DeNB), dedicated system information provisioning is supported. It is FFS if dedicated system information provisioning is also supported for RNs capable of receiving paging and broadcast system information.

X.3.2
Radio link failure

After radio link failure detection, if the attempt to re-establish an RRC connection fails, the RN goes to RRC_IDLE and tries to recover. The details of the behaviour from RRC_IDLE are FFS, e.g. always start from ATTACH or other mechanisms.

It is further assumed that an RN implementation would always try to get the RRC connection up as soon as possible and not remain in RRC_IDLE for longer periods. 

X.4
S1 and X2 proxy functionality

There is only one X2 interface relation between an RN and its DeNB. The DeNB may have X2 connections to other neighbouring eNBs, and proxies X2 signalling from the RN to the relevant neighbouring eNB. 

X.5
Other

Impact to legacy network elements from the introduction of RNs shall be minimized, especially to the core network. 
Release 10 specifications will not consider carrier aggregation over Un, although carrier aggregation may be used over Un if possible.

No more modified sections
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