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Introduction
In the last meeting, we discussed a possibility of RLF on Un interface. In this document, we discuss a possibility of RRC connection group release for UEs connected to RN in case RLF happens on Un interface.
Discussion
Even though RN-DeNB connection would be stable, RLF could happen to RN from time to time. RLF on Un interface would result in release of all of UEs connected to RN because RN could not provide normal services to the UEs.
If RLF happens to RN, as a normal eNB behaviour, RN might send a RRC connection release message for each connected UE. Since RN may release all of the RRC connections for all UEs connected to RN, release of the RRC connection might be delayed for some UEs. Thus, all user services will be suspended until a UE re-establishes the RRC connection with a new cell.
Alternatively, if RLF happens to RN, RN might suddenly stop transmitting any downlink channel on Uu interface. As a result, RLFs will occur between RN and all connected UEs. Then, as a normal UE behaviour, all UEs will perform the RRC connection re-establishment procedure. That would cause interruption of all user services because detection of RLF and the RRC connection re-establishment procedure take some time. Moreover, uplink might be congested during access to the neighbouring cell because if several UEs try to access the same neighbouring cell at the same time after RLF between RN and UEs, the UEs might experience collision or backoff during the random access procedure to the neighbouring cell. Thus, sudden stop of downlink channels from RN could also cause some problems.
Proposal

In order to avoid expected problems due to RLF between RN and DeNB, we could introduce the RRC connection group release which was already specified in UMTS. The RRC connection group release could have the following benefits:
·    A group of UEs with delay-sensitive services e.g. VoIP could quickly move to another cell before detecting RLF on Uu interface.

·    A group of UEs with delay-sensitive services could access a neighbouring prepared cell with little congestion because the other UEs connected to RN would be released later.
·    RN could plan well-arranged accesses to neighbouring prepared cells for avoiding uplink congestion because different group of UEs could be released at different times. 
·    RN could relocate different group of UEs to different frequency layers for avoiding uplink congestion by including redirection information in the RRC connection group release message.
·    RN could keep some group of UEs with delay-insensitive services until RN recovers the Un link to DeNB.
Thus, we propose to introduce the RRC connection group release in LTE Release 10.

Proposal 1: We propose to introduce the RRC connection group release in LTE Release 10.
In UMTS, the RRC connection group release is carried on CCCH. However, in LTE, transmission on DL CCCH is possible only for initial access with a temporarily C-RNTI. Thus, the RRC connection release on CCCH could be realized by introducing a new RNTI corresponding to a group of connected UEs e.g. G-RNTI. When allocating C-RNTI, RN could allocate a group of UEs with G-RNTI.
One drawback of G-RNTI for the RRC connection group release on CCCH is that all UEs connected to RN should additionally continue to monitor G-RNTI until being released. Since use of the RRC connection group release is not frequent, monitoring a new G-RNTI seems to be not a good option.
Instead of the RRC connection release on CCCH, we could introduce indication of RRC connection release for a group of UEs in a paging message and SIB1. Use of paging and SIB1 is beneficial because UEs connected to RN do not need to monitor additional RNTI for CCCH. Thus, we propose to indicate the RRC connection release in a paging message and SIB1.
Proposal 2: RN indicates the RRC connection release in a paging message and SIB1 for a group of UEs.

The proposed paging message and SIB1 could include the followings for the RRC connection release:
· UE Group Identity
· This identity corresponds to a group of UEs. RN may group UEs with the same quality of service or the same AC.
· If no group identity, all UEs release the RRC connection.
· Timer for RRC Connection Release
· UE starts this timer after receiving this message and applies the RRC connection release after this timer expires.
· If no timer, UE applies the RRC connection release immediately after receiving this message.

· Redirection Information
· This information includes the frequency layer where a group of UEs should perform the RRC connection re-establishment. The group of UEs select one of cells on the indicated frequency layer after releasing the RRC connection.
· Different frequency layer can be included for different group of UEs for dispersion of released UEs.
Proposal 3: The RRC connection release information includes UE Group Identity, Timer for RRC Connection Release, and Redirection Information for each group of UEs.
Conclusion

In summary, we propose the followings:
Proposal 1: We propose to introduce the RRC connection group release in LTE Release 10.
Proposal 2: RN indicates the RRC connection release in a paging message and SIB1 for a group of UEs.

Proposal 3: The RRC connection release information includes UE Group Identity, Timer for RRC Connection Release, and Redirection Information for each group of UEs.
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