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1 Introduction
This text proposal is intened for discussion and review, to give an indication of the wording that could be used for the requirements for 4RX radio link monitoring. The initial draft requirements are for non-DRX operation, however it is intended that a similar wording could also be used for DRX operations, with appropriate evaluation periods. Main changes from 2RX RLM requirements text are highlighted
2 Text proposal
7.x.1
Radio Link Monitoring for UE supporting enhanced performance requirements type TBD
7.x.1.1
Introduction
The UE shall monitor the downlink link quality based on the cell-specific reference signal in order to detect the downlink radio link quality of the PCell and PSCell as specified in [3].
When the UE is not making use of a receiver supporting enhanced performance requirements type TBD, the UE shall estimate radio link quality and compare it to thresholds Qout and Qin, according to the reqirements in section 7.6.1
When the UE is making use of a receiver supporting enhanced performance requirements type TBD,  the UE shall estimate the downlink radio link quality based on the enhanced receiver in use and compare it to the thresholds Qout_type_TBD for the purpose of monitoring downlink radio link quality of the PCell and PSCell.
The threshold Qout_type_TBD  is defined as the level at which the downlink radio link cannot be reliably received and shall correspond to 10% block error rate of a hypothetical PDCCH transmission taking into account the PCFICH errors with transmission parameters specified in Table 7.6.1-1.

The threshold Qin is defined in section 7.6.1. The UE is not required to assume the use of a receiver supporting enhanced performance requirements type TBD for the purposes of evaluating Qin
When higher-layer signalling indicates certain subframes for restricted radio link monitoring, the radio link quality shall be monitored as specified in [3].

The requirements in sections 7.x.1.1, 7.x.1.2 and 7.x.1.3 shall also apply when a time domain measurement resource restriction pattern for performing radio link monitoring measurements is configured by higher layers (TS 36.331 [2]), with or without CRS assistance information, provided that also the following additional condition is fulfilled:


The time domain measurement resource restriction pattern configured for the measured cell indicates at least one subframe per radio frame for performing the radio link monitoring measurements,

When the CRS assistance information is provided, the transmission bandwidth [30] in all intra-frequency cells in the CRS assistance information [2] is the same or larger than the transmission bandwidth of the PCell for which radio link monitoring is performed.
When the CRS assistance information is provided, the requirements in Section 7.6 shall also be met when the number of transmit antenna ports [16] of one or more cells whose CRS assistance information is provided [2] is different from the number of transmit antenna ports of the cell for which radio link monitoring is performed.

NOTE:
If the UE is not provided with the CRS assistance information (TS 36.331 [2]) or the CRS assistance data is not valid throughout the entire evaluation period, then similar Release 8 and 9 requirements apply for time domain measurements restriction under colliding CRS with ABS configured in non-MBSFN subframes.

Table 7.x.1-1 PDCCH/PCFICH transmission parameters for out-of-sync

	Attribute
	Value

	DCI format
	1A

	Number of control OFDM symbols


	2; Bandwidth ( 10 MHz

3; 3 MHz ( Bandwidth ( 10 MHz

4; Bandwidth = 1.4 MHz

	Aggregation level (CCE)
	TBD; Bandwidth = 1.4 MHz

TDB; Bandwidth ( 3 MHz

	Ratio of PDCCH RE energy to average RS RE energy
	TBD dB; when single antenna port is used for cell-specific reference signal transmission by the PCell or PSCell.
TBD dB: when two or four antenna ports are used for cell-specific reference signal transmission by the PCell or PSCell.

	Ratio of PCFICH RE energy to average RS RE energy
	TBD dB; when single antenna port is used for cell-specific reference signal transmission by the PCell or PSCell.
TBD dB: when two or four antenna ports are used for cell-specific reference signal transmission by the PCell or PSCell.

	Note 1:
DCI format 1A is defined in clause 5.3.3.1.3 in TS 36.212 [21].

Note 2:
A hypothetical PCFICH transmission corresponding to the number of control symbols shall be assumed.


7.x.2
Requirements

7.x.2.1
Minimum requirement when no DRX is used
When the downlink radio link quality of the PCell or PSCell estimated over the last 200 ms period becomes worse than the threshold Qout_type-TBD, Layer 1 of the UE shall send an out-of-sync indication for the PCell or PSCell to the higher layers within 200 ms Qout evaluation period. A Layer 3 filter shall be applied to the out-of-sync indications as specified in TS 36.331 [2].

The evaluation period for the threshold Qin is defined in section 7.6.2.1. The UE is not required to assume the use of a receiver supporting enhanced performance requirements type TBD for the purposes of evaluating Qin
When the UE creates autonomous gaps for identification the CGI of an E-UTRA intra-frequency cell or an E-UTRA inter-frequency cell and when higher-layer signalling indicates certain subframes for restricted radio link monitoring, the UE shall also perform radio link monitoring. In this case, the Qout_type_TBD  evaluation period (TEvaluate_Qout) is 200 ms.

Note 1:
This RLM requirement does not need to be tested.

The out-of-sync and in-sync evaluations of the PCell or PSCell shall be performed as specified in clause 4.2.1 in [3]. Two successive indications from Layer 1 shall be separated by at least 10 ms.

The transmitter power of the UE shall be turned off within 40 ms after expiry of T310 timer and the transmitter power of PSCell if configured shall be turned off within 40 ms after expiry of T313 timer as specified in clause 5.3.11 in TS 36.331 [2].
