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1 Introduction
In Rel-13 eMTC for UE category M1 the mobility related requirements are defined only for intra-frequency case. More specifically no inter-frequency measurement requirements are defined in Rel-13 for UE category M1 aka eMTC UE. This means no inter-frequency mobility is supported from RAN4 requirement perspective.  
In this contribution we analyse and propose RRC connection release with redirection requirements for UE category M1 i.e. for Rel-13 eMTC.

2 RRC Connection Release with Redirection
2.1 Background

The requirements for RRC connection release with redirection to UTRA FDD, UTRA TDD and GSM are specified for LTE. The main use cases are offloading in case of high load on E-UTRA carrier and CS fall back. The typical deployment scenario for RRC connection release with redirection comprises of serving LTE carrier co-located/co-sited with the target carrier. Therefore RAN4 requirements are specified under relatively higher signal quality. This leads to relatively shorter cell identification time. 
No inter-frequency measurement requirements are defined for UE category M1 in RRC idle state or RRC connected state. The corresponding inter-frequency handover requirements are also not supported in Rel-13. Therefore the serving eNB cannot ensure that the inter-frequency handover can be successfully performed by the UE. As consequence there is no mechanism to redirect the UE from the serving LTE carrier to another LTE carrier when load on the serving cell is high. 
We therefore propose that requirements for RRC connection release with redirection to LTE carrier are specified in Rel-13 for UE category M1. The corresponding procedure is specified by RAN2 in TS 36.331. 

· Proposal # 1: Requirements for UE category M1 to support RRC connection release with redirection to target E-UTRA carrier are specified in Rel-13.

2.2 Proposed Requirements for UE Category M1

The UE changed its RRC state from RRC connected to RRC idle when the network configures the UE to perform RRC connection release with redirection to a target carrier. But the network does not have any explicitly UE measurement report/results for the cells on the target carrier. This means the network has to identify a suitable target carrier based on internal assessment.  

As described above the typical case for RRC connection release with redirection to a target carrier is when the serving and target carriers are co-located. In such co-located scenario the network can predict the UE coverage wrt the target carrier based on the serving cell performance or based on internal measurements on the target carrier (e.g. load such as transmit power etc).   
In the context of category M1 we suggest that the RRC connection release with redirection requirements are defined only for the normal coverage scenario i.e. CEMode A. Therefore we assume the requirements are applicable for SCH Ês/Iot ≥ -6 dB. 
· Proposal # 2: Requirements for RRC connection release with redirection to target E-UTRA carrier are specified for normal coverage i.e. CEModeA.

Upon receiving the RRC connection release message (IE, “RRCConnectionRelease”) the UE after processing the received RRC message, first identifies a cell on LTE target carrier. The carrier information (EARFCN) is provided to the UE in the received RRC message. The UE performs the cell search in non-DRX, may have to read its system information (SI) and if the cell is accessible (i.e. not barred) then the UE sends random access to the target cell. The UE context is fetched by the target cell via backhaul communication. If the serving eNB also provides the target cell’s SI then the UE does not need to acquire the SI of the target cell. 
Even though the requirements are defined under CEModeA, the time to acquire SI of the target cell and also time to send the random access may depend on the repetition used on broadcast channels and the random access channel respectively.

The cell search time for normal coverage as defined in section 8.13.2.1 is 1.44 seconds for gap id # 0. This time also includes RSRP/RSRQ measurement period of 480 ms. The UE does not report measurement for the target cell under RRC connection release with redirection procedure. Therefore the relevant cell search time for the target cell under RRC connection release with redirection procedure should be 960 ms (1.44 sec – 0.48 sec).
The detailed requirements are expressed below:

The time delay for performing the RRC connection release with redirection to the target E-UTRA cell (Tconnection_release_redirect_E-UTRA cat-M1) is the time between the end of the last subframe in the repetition period of PDSCH containing the IE, “RRCConnectionRelease” and the end of the last subframe in the repetition period of the PRACH transmission to the target E-UTRA cell. The time delay (Tconnection_release_redirect_E-UTRA cat-M1) shall be less than:

Tconnection_release_redirect_E-UTRA cat-M1 = TRRC_procedure_delay + Tidentify-E-UTRA cat-M1 + TSI-E-UTRA cat-M1 + TRA cat-M1

Where: 

· TRRC_procedure_delay: It is the RRC procedure for processing the received message “RRCConnectionRelease”. It shall be less than 110 ms. This figure is reused from the existing requirements in section 6.3.2.
· Tidentify-E-UTRA cat-M1: It is the time required to identify the target E-UTRA cell. It shall be less than [960] ms. 
· TSI-E-UTRA cat-M1: It is the time required for acquiring all the relevant system information of the target E-UTRA cell. If old E-UTRA serving cell, before the release of the RRC connection, provides the UE with the relevant system information of the target E-UTRA cell, then TSI-E-UTRA FDD = 0 ms. The value of TSI-E-UTRA cat-M1 depends on the repetitions of PBCH and PDSCH used in the target cell.
· TRA cat-M1: It is the delay caused due to the random access procedure when sending random access to the target E-UTRA cell. The value of TRA depends on the PRACH configuration and the repetition used in the target cell.
3 Conclusion

In this paper we have proposed that due to lack of inter-frequency mobility support for UE category M1 in Rel-13, the requirements RRC connection release with redirection to the target E-UTRA cell for specified in Rel-13. We have also analysed the corresponding requirements in this paper. The main proposals are:
· Proposal # 1: Requirements for UE category M1 to support RRC connection release with redirection to target E-UTRA carrier are specified in Rel-13.

· Proposal # 2: Requirements for RRC connection release with redirection to target E-UTRA carrier are specified for normal coverage i.e. CEModeA.

The corresponding CR is provided in [1] based on the above stated proposals.
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