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1. Introduction
This contribution discusses some user plane issues of Relay Node (RN), some functionalities may have different characteristics or new requirements compared with LTE.
2. Discussion
2.1. UL synchronization of RRC_CONNECTED RN with Donor eNB
During the Random Access (RA) procedure, the RN may not be able to manage the access links for the relay UEs. Consequently, the RA procedure of the RN has severe impacts on the transmission/reception of user data for relay UEs. 
DL/UL data may arrive unpredictably for relay UEs, if the RN does not maintain UL synchronization with the Donor eNB, RA procedure has to be initiated by the RN to obtain UL synchronization first, causing traffic interruption and user perception degradation. 
In RRC_CONNECTED state, the requirement of keeping uplink synchronization for RN is more stringent than LTE UEs. To meet this requirement, the Donor eNB can utilize existing mechanisms to make the RN UL synchronized, e.g. periodic TA cmd before the TA timer in the RN expires. For UL data arrival case, the UE has to initiate RA if no PUCCH resources available to send SR. Dedicated UL resources (PUCCH) for the RN to send SR need to be reserved to avoid RA. 
It is possible for the RN to only perform RA for the initial access and handover cases, and avoid RA for DL/UL data arrival cases for RRC_CONNECTED RN. Although it may be seen as an implementation issue, the new requirement for RN to avoid RA in some scenarios needs to be indicated. 
Proposal 1: There is new requirement for RRC_CONNECTED RN to avoid RA at least for DL/UL data arrival cases.
2.2. The need of SPS for RN

There may be some SPS users in the RN cell; configured semi-persistent resources and their occurrences are dispersed in frequency and time domain.  In addition, possible collisions between backhaul link and access link may occur in certain subframes irregularly. Considering the above factors, it is difficult for these SPS users to behave in a consistent manner from the RN perspective as seen by the Donor eNB. 
If SPS has to be used, the configuration of semi-persistent resources and their intervals may be divided among several groups of relay UEs according to their services characteristics and actual traffic. Multiple patterns for SPS are needed, so it is not compatible with LTE. Dynamic management of semi-persistent resources is needed considering new joined SPS users and quitted SPS users. In order for resource utilization efficiency, some configuration information for the SPS users in the RN cell has to be reported to the Donor eNB to assist semi-persistent resource allocation for RN by the Donor eNB. Many new features have to be introduced to support the SPS over Un interface. 
An alternative way to implement SPS over Un is to define a one-pattern SPS considering all the SPS users in the RN cell, which means a much shorter SPS interval and more semi-persistent resources. However such configuration is difficult to achieve. Although it is compatible with Rel-8, the expense is radio resource inefficiency and possible delay for some users. SPS over Un interface may not worth to be introduced comparing the complexities with its gains. It is simple to only rely on dynamic scheduling over Un interface.
It was agreed that the time-domain resources (set of subframes) that may be used for the downlink backhaul link are semi-statically assigned, FFS if also the time-domain resources for the uplink backhaul link are semi-statically assigned.An important feature for backhaul resource assignment of the relay node is the introduction of a new physical control channel (referred to as the “R-PDCCH”). The R-PDCCH can assign downlink resources in the same subframe and/or in one or more later subframes, and can assign uplink resources in one or more later subframes. With this feature, assigning radio resources for multiple subframes already reduces signalling overhead significantly, which can be seen as a substitution of the legacy SPS. 
Proposal 2: Legacy SPS is not needed for Un interface.

2.3. The need of DRX for RN

The objective of DRX is mainly for battery saving. Battery consumption may not be an important issue to be considered for RN. The DRX configuration and activity of relay UEs are discrepant, making it difficult for a consistent DRX behavior of the RN observed from the Donor eNB.
The fake MBSFN mechanism (semi-persistently allocated time-domain resources) allows the RN to monitor R-PDCCH only in some certain subframes, this behavior has somewhat similarity as the DRX behavior. Assuming “active time” of DRX for RN is defined as “time during which the RN monitors R-PDCCH or PDCCH in (R-)PDCCH-subframes”, maybe a benefit of an additional DRX operation over Un interface can leave some more subframes for the RN to communicate with relay UEs, since the RN does not need to monitor R-PDCCH or PDCCH in “inactive” times. The “inactive” time may contain some fake MBSFN subframes which require the RN to monitor the R-PDCCH. 
However, the RN behavior during “inactive” time may be different from LTE UE in inactive time. During “inactive” time of the RN, it does not monitor R-PDCCH or PDCCH, but may still be able to transmit/receive data to/from the relay UEs. Some DRX behavior may need to be redefined for RN, e.g. “inactive” time means that the RN does not monitor R-PDCCH or PDCCH subframes, but is still allowed to communicate with relay UEs.
Proposal 3: Legacy DRX operation is not needed for Un interface. 

3. Conclusions
Some user plane issues of RN are raised and analyzed in this contribution. Proposals are:
Proposal 1: There is new requirement for RRC_CONNECTED RN to avoid RA at least for DL/UL data arrival cases.

Proposal 2: Legacy SPS is not needed for Un interface.

Proposal 3: Legacy DRX operation is not needed for Un interface.
