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1
Introduction
In previous RAN2 discussions, several issues were raised regarding RN subframe allocation and related issues and listed in the Chairman’s notes. In this contribution, we try to respond to the open issue and suggest possible solutions.  Specifically, we address the following issues:

· MBSFN configuration & reconfiguration

· SI change

· SFN synchronization

· RN identification

· RN states

2
Discussion
The aforementioned issues are discussed in detail in the following subsections.

2.1 MBSFN configuration and reconfiguration

The use of MBSFN subframe for TDM splitting of relay link and access links has been heavily discussed in previous RAN meetings (see for example [1] – [3]). However, no concrete decision has been made on how the configuration/allocation of the MBSFN subframes has to be communicated to the RNs. That is, on how to configure the RNs with a setting that specifies the subframes that can be used for backhaul connection, and those for access link. 

There are two major ways of communicating the MBSFN subframe allocation to the RNs:

· (semi) Static: If the MBSFN subframe allocation is not supposed to change or it changes only rarely, MBSFN configuration can be configured by O&M.    
· Dynamic: If the allocation is liable to change often, signalling to configure the MBSFN needs to be specified.
In LTE release 8, the MBSFN subframe configuration is the same for all UEs. With the introduction of relaying, however, there is a need for a more flexible setting, where the MBSFN subframe configuration can be different among the RNs controlled by the same DeNB and it can be changed even for the same RN. This is because the MBSFN configuration determines the percentage split of the backhaul and access links by the RN, and thus, a RN with many connected UEs might need a different backhaul/access link split ratio than another one with few UEs. Similarly, when the number of UEs connected to the RN changes considerably, the MBSFN configuration can be changed to reflect the current need of the RN. As such, there is a need for a means to reconfigure the MBSFN configuration. 

Proposal 1:  The signaling needs to be specified to configure/modify the MBSFN configuration.
2.2 SI change

In LTE release 8, SI updates are communicated via Value Tags in SIB1 or paging. However, the same mechanism can not be employed with relaying because an RN might be in transmit mode during modification period, making it impossible to guarantee the reception of the updated SIs. For example, SI changes are indicated by paging information, which is transmitted in subframes 0, 4, 5, and 9 for FDD and subframes 0, 1, 5, 6 for TDD. But during these subframes, MBSFN is not allowed, and thus the RN cannot be in UE mode to receive the SI updates. 

Thus dedicated RRC message needs to be used. Whether dedicatd RRC message is used to transfer the changed SIs directly to RNs or dedicated RRC message just indicate that SIs have to be read again is FFS.

Proposal 2:  The use of dedicated RRC messaging to facilitate SI change updates.
2.3 SFN offsetting
The possibility to offset the SFN of the RNs of a given DeNB can make the system more flexible than having the SFN of the RN to be the same as that of the DeNB. For example, if all the RNs are using the same SFN, due to the limitation of only 6 subframes in one 10ms frame being available for MBSFN, the theoretical maximum of only 60% backhaul allocation can be achieved. By offsetting the SFN alignment of the different RNs, we can achieve theoretically up to 100% backhaul usage (i.e. if we make sure that in each subframe at least one of the RNs will have its backhaul activated). However, if not all the RNs are in the same mode this can lead to more relay-to-relay interference. The exact mechanism on how to decide the offsetting between the RNs is FFS, and several inputs like characteristics of the average DL relay-to-relay interference and joint scheduling gains/losses in a backhaul frame might be required to do so.
Proposal 3: The possibility to configure SFN offsets in the different RNs controlled by the same DeNB. This offset can be different from RN to RN. 

2.4 RN identification

There is a need to differentiate whether a UE or a RN is being connected/attached to the network, at the DeNB. 
The identification of the RNs can be performed in several ways:

· Explicitly during RRC connection request: The RN can indicate that it is a RN and not a UE by including this information inside the RRC connection request message

· Implicitly during RRC connection request: The identity of the RN can be deduced implicitly during the reception of RRC connection request message. For example, the RN can use a dedicated RACH preamble to setup the connection while UEs are normally using non-dedicated contention based preamble for the RRC connection request RACH message. 
· Separate RN identification message: The RN can connect as a normal UE and later on indicate that it is an RN by using a separate message like via UE capability procedure.
Implicit identification requires the signaling of dedicated preambles to be used for RN RRC connection request,and thus it requires considerable changes in the SIBs. This new SIB information has to be broadcast permanently, even though RNs will only connect extremely seldomly (after power up), most often the transmission is in vain. Also this dedicated preamble can be used only for RN. Considering the amount of changes and efficiency of the mechanism, the explicit signaling mechanisms look more simple and clear as they require only a small change in the RRC connection Request message or the introduction of new IE in some dedicated RRC message. (For example, in the UE capability indication). Figure 1 illustrates the two explicit mechanisms.
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Figure 1 RN identification.

The aforementioned two ways of explicit identification can be employed together. For example, during RRC connection setup it might be sufficient just to have a one bit set to indicate that it is a RN that is performing the procedure, and later on more concrete information about the RN such as max transmit power that can vary from RN to RN and be different from UE can be incorporated in the UE capability message.
Proposal 4: The identification of RNs is signaled explicitly during RRC connection request or/and via a separate message after RRC connection is setup.

2.5 RN states
In release 8, UEs can be either in RRC_CONNECTED or RRC_IDLE mode. However, there is no automatic timer based transition from RRC_CONNECTED to RRC_IDLE, i.e. the UE, once it is in CONNECTED mode, will stay in that mode unless it receives an explicit RRC connection release message from the network or if the coverage is lost. Since RNs also have a UE side, it will be straightforward if the same mechanism is adopted by the RN (i.e. having the network set the RN into IDLE mode with explicit RRC connection release command rather than the RN changing its state autonomously), especially if the RN is deployed for capacity enhancement. When the RN is in IDLE mode, it can basically act like a UE in IDLE mode and doesn’t have to monitor R-PDCCH. During such times it also doesn’t have to send PDCCH to its UEs, i.e. the RN can only be in idle when all its UEs are as well. 
There is no point in having the RN in idle mode on the RN-DeNB link while it transmits common control channels like PSS, SSS, PBCCH etc. because the latter will consume much more power than maintaining the link towards the DeNB. Therefore the IDLE mode only applies during times when the RN cell is shut down. But then the IDLE mode is inappropriate if the RN is being used for coverage extension and only applicable for capacity enhancements. Therefore putting the RN in IDLE mode should be up to the network to decide.

If the RN is not mobile, we can assume that UL synchronization with the DeNB will not be lost, and as such the switch back from the IDLE mode back to the CONNECTED mode can be done very fast as unsynchronized RACH procedures will not be required and only a contention based access will suffice (apart from the initial power on process of the relay where we need the RACH procedures to synchronize the RN with the DeNB). 

Proposal 5: The definition of an RRC_IDLE state for an RN, during which the RN does not transmit any control information to its UEs and it does not monitor the R-PDCCH. 

Proposal 6: The network has explicit control of setting the RN to RRC_IDLE or RRC_CONNECTED mode on a need basis and the RN should not be allowed to change mode autonomously.
3
Conclusions

In this contribution, the issues of MBSFN subframe allocation, SFN synchronization, RN identification, SI change updates and RN states were discussed. Based on the discussions, we propose the following:

Proposal 1:  The signaling needs to be specifie to configure/modify the MBSFN configuration. 

Proposal 2:  The use of dedicated RRC messaging to facilitate SI change updates.
Proposal 3: The possibility to configure SFN offsets in the different RNs controlled by the same DeNB. This offset can be different from RN to RN, but remains fixed for a given RN.
Proposal 4: The identification of RNs is signaled explicitly during RRC connection request or/and via a separate message after RRC connection is setup.

Proposal 5: The definition of an RRC_IDLE state for a RN, during which the RN does not transmit any control information to its UEs and it does not monitor the R-PDCCH. 

Proposal 6: The network has explicit control of setting the RN to RRC_IDLE or RRC_CONNECTED mode on a need basis and the RN should not be allowed to change mode autonomously.
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