3GPP TSG-RAN WG4 Meeting #70-bis
 R4-142273
San Jose Del Cabo, Mexico, 31 Mar - 4 Apr, 2014
Agenda Item:
7.4.1
Source: 
Ericsson
Title: 
On RRM requirements for low-cost MTC
Document for:
Approval
1 Introduction
In RAN4#70, it has been proposed [1] to limit the set of requirements for low-cost MTC UE to intra-frequency.

Furthermore, the following has been agreed in RAN4#70 [3] for intra-frequency measurements:

Common understanding:

 Assumptions are agreed for the FDD case.

For HD-FDD, sufficient number of subframes 0 and 5 are available for measurements.

In this contribution, we discuss further the list of requirements for low-cost MTC UE and provided a view on structuring these requirements in TS 36.133.
2 RRM/RLM Requirements

Among the low-cost MTC UE characteristics, the major impact on the core RRM requirements will have the single RX antenna configuration and the support for half-duplex.

For low-cost MTC devices, single-RX chain is considered to reduce the complexity and thus the cost. Compared with regular LTE UE, 1Rx chain could reduce RF and baseband components in the design and thus could provide benefit in cost saving for MTC devices. All the current RRM requirements, however, are specified for 2 RXs and these requirements cannot be directly reused for 1 RX.
Half duplex FDD operation is another technique that can lower the cost of an MTC UE by simplifying the RF implementation. By not requiring simultaneous transmission and reception, a half-duplex FDD MTC UE does not require a duplexer.
It was suggested in [1] to define only intra-frequency RRM requirements in Rel-12. Below we summarize and analyse the RRM requirements for intra-frequency considering the above aspects and list the requirements we believe are needed for low-cost MTC UE.
· Intra-frequency RRC_IDLE state mobility

· This is still under discussion in RAN2. Therefore the need for the IDLE mode requirements is subject to RAN2 agreements.
· Intra-frequency RRC_CONNECTED state mobility

· Handover requirements
· The handover requirements comprise of RRC procedure delay and interruption time. The interruption time is not likely to be affected when a low cost UE accesses the target cell causing interruption on the old serving cell. Therefore for low-cost MTC UEs, the existing FDD-FDD handover requirements (i.e. interruption time and RRC procedure delay) are likely to apply. If needed some clarification can be done for half duplex FDD that existing FDD-FDD HO requirements also apply to half duplex FDD.  
· RRC connection mobility control
· RRC re-establishment, RA, RRC connection release with redirection

· The RA requirements are not likely to be affected by the low cost features. However, RRC re-establishment and RRC connection release with redirection are defined as a function of cell identification. Therefore they are likely to be affected and it is proposed to specify these requirements for low-cost MTC UEs.
· Timing requirements

· UE transmit timing accuracy
· UE transmit timing is derived based on DL timing without any signal conditions, i.e. independent of Es/Iot. They are not likely to be impacted due to 1 Rx or half duplex FDD.
· Timing advance accuracy
· This is also not likely to be impacted due to half duplex FDD or 1 Rx.
· RLM

· New requirements are needed for RLM for 1 RX and for half duplex FDD. For half duplex FDD, some conditions in terms of the number of available DL subframes for RLM might need to be specified.
· UE measurement requirements
· The set of intra-frequency measurements to be covered: cell identification and UE Rx-Tx.

· UE measurement accuracy requirements
· The set of intra-frequency measurements to be covered: RSRP, RSRQ, and UE Rx-Tx.
· Observation: The common understanding agreed in RAN4#70 implies that the intra-frequency requirements for MTC UEs are to be specified for FDD and HD-FDD (with the agreed restriction on certain subframe availability).

3 Requirements Structure for MTC UEs in TS 36.133
In Table 1, we summarize the list of requirements for MTC UE and present a view on the requirements structure in TS 36.133.
Table 1. Intra-frequency requirements in TS 36.133 for low-cost MTC UE

	Requirements
	Comment

	Intra-frequency RRC_IDLE state mobility
	Section 4: FFS, subject to the RAN2 decision

	Intra-frequency RRC_CONNECTED state mobility (handover)
	Add a clarification on which requirements apply

	RRC re-establishment
	

	RRC connection release with redirection
	

	Timing requirements
	

	RLM
	A new subsection in Section 7

	Intra-frequency measurement requirements (e.g., cell identification, UE Rx-Tx)
	A new subsection in Section 8, with further separate subsections for each measurement type

	Intra-frequency measurement accuracy requirements (e.g., RSRP, RSRQ, UE Rx-Tx)
	A new subsection in Section 9, with further separate subsections for each measurement type


A draft CR presenting the skeleton with the new sections necessary for low-cost MTC UE is provided in [2].
4 Summary

The following have been observed and proposed in this contribution:

· Observation: The common understanding agreed in RAN4#70 implies that the intra-frequency requirements for MTC UEs are to be specified for FDD and HD-FDD (with the agreed restriction on certain subframe availability).

· Proposal 1: Specify the intra-frequency requirements for low-cost MTC UEs for FDD and HD-FDD, according to Table 1.
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