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1 Introduction
The protocol architecture on the Un interface has been discussed in the previous meetings and the following conclusions have been made and listed in TR36.912:
	On Un interface between RN and eNB, the user plane is based on standardized protocols (PDCP, RLC, MAC). The control plane on Un uses RRC (for the RN in its role as UE), potentially with some enhancements.


In this contribution, we mainly discuss some MAC issues on the Un interface which are irrespective of the relay architecture and give our preferences.
2 Discussion
2.1 RA
The reasons which will trigger to initiate the random access procedure in Rel-8 are listed below:
· Initial access from RRC_IDLE.
· RRC Connection Re-establishment procedure.
· Handover.
· DL data arrival during RRC_CONNECTED when UL is “non-synchronised”.
· UL data arrival during RRC_CONNECTED when UL is “non-synchronised” or  no dedicated PUCCH resources for SR is available or the D-SR has been transmitted for the maximun times but still failed. 
-
 For UE positioning purpose during RRC_CONNECTED.
It was a common understanding that RN has the functions of both UE and eNB. RN will work as a UE before it gets the backhaul link configuration and serves its relay-UEs. 
In our view, RN can work as a UE at least during initial access from RRC_IDLE and RRC Connection Re-establishment. When RN works as a UE，there is no restriction on the resource which RN can use, hence the behavior of RN in radom access procedure can be the same as UE,  Rel-8 random access procedure can be baseline.
When RN works as an eNB, random access procedure is unavoidable for the following cases:
· For fixed RN, handover caused by mobility is not considered. But the intra cell handover caused by security may still exist, thus the random access  procedure is also needed for intra-cell handover. 
· For the case of UL data arrival, if there is no dedicated SR resource or the D-SR transmission has reached the maximum times, RA-SR is inevitable.  
· If RN positioning is needed when RN works as an eNB, random access may be triggered.

When the RN works as an eNB and random access is initiated, only backhaul link can be used, thus the legacy Rel-8 random access procedure needs to be optimized such as giving restriction on the RA response window, optimizing the PRACH resource selection scheme. The shortcomings of RN initiating random access as an eNB are the large random access latency and the modifications to specification. There is anther way to solve these problems that is to turn the status of RN from eNB to UE and reuse the Rel-8 random access procedure. But this alternative also has its drawback of bringing impacts to the Uu interface. Thus which alternative is better needs further study.
Proposal 1: Random access procedure should be supported on the Un interface.
Proposal 2: When RN works as a UE, Rel-8 random access procedure can be baseline. When RN works as an eNB, how to deal with the random access procedure is FFS.

2.2 TA 
In Rel-8, SC-FDMA is used for uplink. In order to ensure the orthogonality of the uplink signals and decrease the interference, time alignment maintenance is adopted to ensure the signals from different UEs can reach the eNB nearly at the same time. The maximum time difference can not exceed the length of CP.
In LTE-A, OFDMA is used in the uplink and the orthogonality of signals should also be kept. There seems no difference for the time alignment maintenance between the Uu interface and the Un interface, thereby the legacy time alignment maintenance can work as baseline on the Un interface to make sure the signals from different RNs and/or Marco UEs can arrive at the DeNB almost simultaneously.
For TA maintenance, the detail value of time advance is mainly related to the transmission environment, UE speed and clock drift. For fixed RN, RN does not move thus the influence factors mainly leave to the environment change and clock drift. That kinds of changes may be slow, not as quick as UE mobility, therefore the length of TA timer of fixed RN may be configured to be longer than UE.
Proposal 3: Time alignment maintenance for RN is needed and Rel-8 procedure can be baseline.
2.3 SR/BSR

In order to execute the uplink scheduling more accurately, BSR procedure is introduced into Rel-8 to inform the UE buffer state to the eNB which serves it. If BSR is triggered while there is no available uplink resource for this UE, SR procedure should be initiated to request the allocation of uplink resource. If there is no D-SR resource or the number of D-SR transmission times has exceeded the value configured by RRC, RA-SR will be triggered.
On the Un interface, the DeNB also need to obtain the RN buffer state information in order to schedule it, thus the BSR procedure on the Un interface is necessary. Since RN will multiplex the data of many relay-UEs, the number of LCGs used to report BSR needs further consideration. There are mainly three options: enlarge the number of LCGs for more accurate scheduling or decrease to only 1 LCG for simple or keep the same number of LCGs as Rel-8. Which is more reasonable is FFS.
Certainly, if there are some strategies such as pre-allocation are used on the Un interface to ensure the RN can always have available resource to transmit BSR, SR procedure will not be needed. But in fact RNs and/or Marco UEs may share the same frequency resource, pre-allocation may cause resource waste. If the RN has no uplink data for a long time, pre-allocation resource had better to be released. Thus the scenario that BSR is triggered but no available resource still may exist, SR procedure had better to be reserved on the Un interface. But whether and how to configure the D-SR resource on the Un interface have not been discussed by RAN1 yet, therefore we had better inform RAN1 of our requirement on D-SR. 
Proposal 4: BSR procedure is necessary for Un interface, further optimization is FFS.

Proposal 5: SR is necessary. It is suggested RAN2 sends an LS to inform RAN1 to consider the D-SR resource design. 
2.4 DRX

In Rel-8, for UE in RRC_CONNECTED, when DRX is configured, UE is allowed to monitor PDCCH discontinuously. When the UE does not need to monitor the PDCCH, it will not perform the blind decoding and the receiver may even be turned off  which will reduce the power consumption. 
For inband relay, in order to avoid the self interference, Un and Uu interface are TDM. In order to implement TDM, backhaul subframes are configured by DeNB. Only during DL backhaul subframes, RN can monitor the PDCCH sent by DeNB. DL backhaul subframes are configured semi-persistently, and the DeNB can adjust the number of DL backhaul subframes according to the statistical data amount of all relay-UEs. That means when the data on the Un interface is limited, the number of DL backhaul subframes is also few. DRX will be used only when the data is limited. In that scenario, DRX used on Un for RN in RRC_CONNECTED seems not have so much gains from the aspect of power saving because only a few DL backhaul subframes are used by RN and normally there is DL data transmission on these DL backhaul subframes. In addition, assuming DRX is used on the Un interface for RN in RRC_CONNECTED, the definition and the length of those DRX timer such as HARQ RTT Timer, DRX Inactivity timer and so on may be needed to be modified because only the backhaul subframes can be used on the Un interface.
From the analysis above, the gains of using DRX on Un interface is not evidence but the complexity is obvious, thus it is proposed:

Proposal 6: DRX is not needed on the Un interface.

2.5 PHR
The power headroom reporting procedure is used to provide the serving eNB with the information of the difference between the nominal UE maximum transmit power and the estimated power for UL-SCH transmission. eNB can use this information for UL scheduling. PHR can be reported periodically or event triggered on the Uu interface. In essence, the eNB needs the PHR information since it does not know the uplink pathloss of the UE.
For fixed RN, the DeNB also needs the this information to execute the uplink scheduling on the Un interface. Although the RN is fixed but the UL pathloss may also change for some reasons such as shadowing and so on, thus PHR is also needed. But the pathloss change for fixed RN may be slow compared to UE, hence the length of the periodicPHR-Timer may be configured longer.
Proposal 7: PHR should be supported on the Un interface.
2.6 SPS

On the Uu Interface, PDCCH resource is limited. SPS is introduced in order to decrease the consumption of control signalling.  SPS is applied to certain service which possesses the following three characteristics:

· Small packet size.

· Fixed packet arrival interval.

· Packet size is nearly the same. 
For the services which have the last two characteristics but the packet size is large, SPS is also not suitable. Because the overhead of the control signalling is neglectable compared to the data transport block size.
On the Un interface, RN will serve many relay-UEs. The transport block size of RN is large due to the limited backhaul subframes and the data multiplexing for more than one UE at one subframe. Thereby the overhead of control signalling for RN seems neglectable compared to the transport block size. There seems to be no need to apply SPS on the Un interface.

But till now there is still no final conclusion on how to design the R-PDCCH on the Un interface, so we can not predict whether the R-PDCCH resource on Un interface is limited or not. If the R-PDCCH resource on Un interface is really limited, maybe SPS can also be used on Un interface.

Proposal 8: RAN2 is suggested to discuss whether SPS is needed on the Un interface.
3 Conclusion
According to the presentation in section two, it is proposed:

Proposal 1: Random access procedure should be supported on the Un interface.

Proposal 2: When RN works as a UE, Rel-8 random access procedure can be baseline. When RN works as an eNB, how to deal with the random access procedure is FFS.

Proposal 3: Time alignment maintenance for RN is needed and Rel-8 procedure can be baseline.
Proposal 4: BSR procedure is necessary for Un interface, further optimization is FFS.

Proposal 5: SR is necessary. It is suggested RAN2 sends an LS to inform RAN1 to consider the D-SR resource design. 
Proposal 6: DRX is not needed on the Un interface.

Proposal 7: PHR should be supported on the Un interface.
Proposal 8: RAN2 is suggested to discuss whether SPS is needed on the Un interface.
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