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1 Introduction

As input to this meeting, there is a first draft of a running MAC CR [1] and a running RRC CR [2] to introduce RNs in the MAC [3] and the RRC specification [4], respectively. This document discusses those CRs in terms of how RNs can be introduced into the existing specifications and what changes have been proposed.
Section 2 goes through topics common to the two specifications, whereas Section 3 is devoted to MAC [3] and Section 4 to RRC [4]. Both sections list the changes made, and provides discussion on future updates that we believe may be necessary once the discussion has progressed in RAN2 and other working groups.

2 MAC and RRC
RN is a part of E-UTRAN and RN supports a subset of UE functionality

Both the MAC and the RRC specification define a protocol from the perspective of the UE and the E-UTRAN (eNB). An RN, being an eNB, is part of the E-UTRAN and its eNB part is hence implicitly already defined in both specifications. As for the RN-DeNB communication, RAN2 has previously agreed that an RN supports a subset of UE functionality [5]. Hence, some functionality defined for the UE is also, from Stage 2, implicitly defined for the RN. As a service to the reader, we still propose to include a brief clarification to explain this in the beginning of both specifications.

With this understanding, that an RN is implied in “E-UTRAN” and implied when needed in “UE”, the introduction of RNs into MAC and RRC is reasonably straightforward and does not need to impact all sections of the specifications. 
Configuration of Un interface

It has previously been agreed that the “RRC layer of the Un interface has functionality to configure and reconfigure specific subframe configurations (e.g. DL subframe configuration) for transmissions between an RN and a DeNB, for RNs that are not able to transmit to/receive from their DeNB in all subframes” [6]. We suggest to call this an “RN-specific subframe configuration”, and let such configuration include both which subframes to use for Un communication and specific physical layer parameters, e.g. for a possibly present R‑PDCCH. The presence of such a configuration can then be used as the condition in if clauses applying only to RNs using resource partitioning between the Un and the Uu. We propose to talk about the presence of a configuration rather than talking about an RN type, since it is the presence or non-presence of the configuration that we believe is essential to differentiate between in most cases. 

The absence of an RN-specific configuration would mean that the RN does not have any radio interface restriction in its communication with its DeNB, i.e. the RN and the DeNB communicate with each other on all subframes available for regular UEs and using the regular PDCCH.

Note that the RN-specific subframe configuration is a configuration from the E-UTRAN to the RN and hence applicable for the Un interface. The RN cell’s Uu interface is not (directly) affected by this, although the subframes used for Un communication implicitly impact which subframes can be used for Uu communication between the RN and its UEs. 

Also note that no RAN1 or RAN2 Stage-3 specifications mention the interface Uu, but rather talk about the UE and the E-UTRAN and their actions. We think it is preferable and possible to keep this writing principle also for the Un interface. From Stage-2, it is clear that the interface between the RN and its DeNB is called Un. 
3 MAC specification 

3.1 PDCCH (or R-PDCCH)
In the MAC specification, there are a number of occurrences of “PDCCH”. All that is stated in relation to PDCCH should apply to UEs and to RNs listening to PDCCH, e.g. outband RNs. However, it should also cover RNs configured to monitor R-PDCCH instead of PDCCH. 

Changing all occurrences of “PDCCH” to “PDCCH (or R-PDCCH)” would reduce the readability of the MAC specification. Therefore, we clarify in the definition section that PDCCH refers either to the PDCCH or, for an RN with R-PDCCH configured and not suspended, to the R-PDCCH. We think that this abstraction is suitable due to the fact that the R-PDCCH is expected to provide equivalent functionality to the MAC layer even though the actual realization of the PDCCH and the R-PDCCH on the physical layer differ. If, at a later point, some functionality provided by the PDCCH is excluded for R-PDCCH, this can be explicitly excluded. 

To describe DRX operation, the MAC specification introduces so-called PDCCH subframes. Since DRX has been discussed as a good means of providing energy savings in RNs, we assume that RNs (including RNs configured to monitor R-PDCCH) should support DRX on the Un interface. To cover this, we define in the definition section that the PDCCH-subframe, when R-PDCCH is configured, represents an R-PDCCH subframe, and what a PDCCH subframe signify for an RN with an RN-specific subframe configuration..
3.2 Implementation of RAN2 agreements

3.2.1 Section 5 - Random access procedure

The final RAN2 agreements on random access for RNs fit nicely into the MAC specification. Since RAN2 has agreed that an RN supports both contention-based and non-contention-based random access, no changes are need in the preamble selection. In fact, the only difference between RN random access and Rel-8/9 random access is the handling of the RN-specific subframe configuration, which needs to be suspended temporarily while performing the random access procedure and resumed at successful completion of the random access procedure. We propose to capture this as two if clauses. 

At random access procedure initialization:

-
suspend any RN-specific subframe configuration; 
At random access procedure completion:

-
resume the suspended RN-specific subframe configuration, if any.
It has further been agreed that an RN uses contention-based RACH at D-SR failure, which does not imply any MAC changes as this follows the already specified behaviour for Rel-8/9 UEs. 
For RLF, RAN2 has agreed that the RN-specific subframe configuration should be removed and hence have to be reconfigured at successful reestablishment. We propose to have RRC remove the RN-specific subframe configuration at RLF [2] meaning that there is no impact on the random access procedure in MAC.
3.2.2 Section 5.10 – Semi-Persistent Scheduling
RAN2 has agreed to not support semi-persistent scheduling on Un for RNs requiring an RN-specific subframe configuration. Since the motivation behind not supporting SPS was, beyond the questionable usefulness, possible complications from the use of resource partitioning between Un and Uu and/or R-PDCCH, we suggest to capture this conditioned on if the RN actually has an RN-specific subframe configuration or not, instead of if it requires such a configuration:
Semi-Persistent Scheduling is not supported in combination with an RN-specific subframe configuration.
3.3 Possible future changes

Note: these are not exhaustive lists; they only aim at indicating possible future updates that have been identified so far.

3.3.1 Pending RAN1
· Section 5.4.2.2: RAN1 has agreed not to specify an R-PHICH. Hence, for RNs monitoring R‑PDCCH, there is no physical channel on which to signal ACK/NACK for UL-SCH transmissions. In [7], however, it is proposed that L1 will always signal ACK for RNs meaning that there will still be HARQ feedback from the MAC point of view. If this is agreed in RAN1, no change is needed in this section.
· Section 5.4.4: Transmission of an SR is conditioned on, amongst others, the UE having a valid PUCCH resource for SR configured for this TTI. In [7], it is proposed to define “valid” such that only UL Un subframes would be considered valid. Hence, SR would be masked by Un UL subframes.

3.3.2 Pending RAN2

· Sections 5.5 and 5.6: For PCH and BCH reception, MAC describes UE actions “when the UE needs to receive BCH” (PCH). The conditions for making the “when” statement true are specified in e.g. the RRC specification. An RN with an RN-specific subframe configuration may not be able to read PCH and BCH, but should then on the other hand not need to read them. 

· Section 5.12: Pending discussion on if an RN supports MBMS, MCH reception may or may not be supported. 
4 RRC specification

RAN2 has made two important agreements on functionality for RNs to include in RRC, namely dedicated system information transfer and configuration of an RN-specific subframe configuration. However, pending discussion on if this functionality should be included in an existing procedure or if it should be handled by a new procedure, only minor changes can be made in the RRC specification. 
4.1 Implementation of RAN2 agreements

4.1.1 Section 4.4 - RN-specific subframe configuration
RAN2 has agreed that RRC will be responsible for configuring and reconfiguring “specific subframe configurations […] for RNs that are not able to transmit to/receive from their DeNB in all subframes” [5]. This can be captured in Section 4.4, 

4.1.2 Section 5.2.1.1 - System information

For RNs not able to receive broadcast signalling for their DeNB, RRC should send updated system information in a dedicated message [5]. We propose to mention this in Section 5.2.1.1, to clarify that all RNs may not read broadcast system information. Since it is FFS whether also RNs capable of receiving broadcast system information may get the system information via dedicated signalling, we propose the following text:

In RRC_CONNECTED, an RN may receive the system information via dedicated signalling from E-UTRAN. In such case, the RN may not acquire the broadcasted system information.
4.1.3 Section 5.3.7.2 – RRC connection re-establishment

RAN2 has agreed that an RN should discard its Un subframe configuration upon detecting radio link failure [5], and proceed with re-establishment. We suggest to capture this in the initiation of the RRC connection re-establishment procedure, where most actions related to going back to a default configuration are made. 

1>
discard any previously configured RN-specific subframe configuration;
4.2 Further expected changes

Once agreed if the new functionality should be implemented in an existing procedure or a new procedure, such a procedure needs to be defined. A suggestion can be found in [8], based on putting new functionality in a new procedure according to the RAN2 preference during last meeting.
5 Conclusion

Given that an RN is an eNB and hence part of the E-UTRAN, and that we define an RN as having a subset of UE functionality, relaying can be realized with only moderate changes to the MAC specification. With the same assumptions, no major changes are required to the RRC specification either, although most of the changes are still pending RAN2 decision on what procedure to use for RN-specific configuration.
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