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1 Introduction
The handover delay requirements and also RRC re-establishment procedure delay requirements for eMTC under both CEModeA and CEModeB operations have been introduced in TS 36.133. 
In this contribution we further analyse some of the parameters used in the above requirements under CEMode B and which are not yet settled.

2 Handover Delay Requirements
In the handover delay requirements defined for CEMode B in section 5.6.2.1 of TS 36.133, the interruption time is expressed by the following expression: 


Tinterrupt = Tsearch + TIU + 20 ms

In the interruption requirements the maximum value of TIU which is used for doing random access transmission to the target cell is not yet defined. 

In the requirements in section 5.6.2.1.2 it is stated that, “TIU shall depend upon the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access to the target cell”. 
The eNB can configure any of the several PRACH configurations defined in TS 36.211. In FDD in one extreme, the eNB can configuration PRACH in every uplink subframe (e.g. PRACH index#14), whereas on other extreme the PRACH can be configured in one uplink subframe every second frame i.e. in every 20 ms. In TDD the most frequency PRACH transmission can be configured in TDD configuration 6, which has maximum number of uplink transmission opportunities. However similar to FDD, in TDD as well the most infrequent PRACH transmission can be configured in one subframe every 20 ms. 

The maximum number of PRACH repetitions can be 128. This means in both FDD and TDD, assuming longest PRACH transmission opportunity occurring every 20 ms and maximum PRACH repetition of 128, the maximum value of TIU can be 128*20 ms = 2560 ms. 
· Proposal # 1: The maximum value of TIU used in interruption time requirement for CEModeB can be 2560 ms.

Another open issue is the definition of ‘known cell’ used for handover in CEModeB. If a target cell is known to the UE then the UE already is synchronized to that target cell and therefore it does not need to acquire timing of that target during the handover procedure. The timing of a cell is initially acquired by the UE during cell identification procedure and is retained during the subsequent measurement of that target cell. This means a cell can be considered to be known till the time the UE can meet the cell identification requirements for that cell.  We therefore suggest that the definition of the known cell already defined for CEModeA in section 5.6.1.1 is reused also for CEModeB. The difference will be that the actual delay over which the cell in CEMode B shall be considered known shall be longer wrt the cell in CEMode A, because the former has longer cell identification delay compared to the latter.  
· Proposal # 2: A known target cell used in handover under CEModeB is defined in the same manner as defined for handover under CEModeA i.e. a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal to or longer than the time duration required for the cell identification.
3 RRC Re-establishment Delay Requirements
The UE RRC re-establishment delay (TUE_re-establish_delay) requirement is defined for target cell in CEMode A or in CEModeB in section 6.7.2.1 by the following expression:
TUE-re-establish_delay = 50 ms + Nfreq*Tsearch + TSI + TPRACH
The maximum value of TPRACH which is time required to perform random access in the target cell is TBD.

Like in handover, the actual value of TPRACH in RRC re-establishment should depend also upon the PRACH configuration used in the target cell and the PRACH coverage enhancement level used by the UE for sending the random access to the target cell. Therefore based on the same arguments expressed in section 2 for HO, the maximum value of TPRACH in RRC re-establishment can also be up to 2560 ms.
· Proposal # 3: The maximum value of TPRACH used in UE RRC re-establishment delay requirement can be 2560 ms.

Another open issue is the definition of ‘known cell’ used for RRC re-establishment. From the UE’s physical layer procedure perspective, this is similar to the target cell in handover. Therefore based on the arguments provided in section 2, we suggest that known cell in RRC re-establishment is defined in the same manner as defined in handover requirement.

· Proposal # 4: A known target cell used in RRC re-establishment requirement is defined in the same manner as defined for handover i.e. a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal to or longer than the time duration required for the cell identification.
4 Conclusion
In this paper we have analysed the open issues including maximum random access delay and definition of known target cell in the handover as well as in the RRC re-establishment requirements for eMTC. The following are the proposals:
· Proposal # 1: The maximum value of TIU used in interruption time requirement for CEModeB can be 2560 ms.

· Proposal # 2: A known target cell used in handover under CEModeB is defined in the same manner as defined for handover under CEModeA i.e. a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal to or longer than the time duration required for the cell identification.
· Proposal # 3: The maximum value of TPRACH used in UE RRC re-establishment delay requirement can be 2560 ms.

· Proposal # 4: A known target cell used in RRC re-establishment requirement is defined in the same manner as defined for handover i.e. a cell is known if it has been meeting the relevant cell identification requirement for a time duration equal to or longer than the time duration required for the cell identification.
The corresponding CRs are provided in [1-2] based on the above stated proposals.
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