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1. Introduction

The core part of Rel-16 eMTC WI has been completed in RAN#88. For RAN4 RRM part, the requirements for all sob-topics are introduced in RAN4#95-e. 
In this paper, we will provide our views on some of the requirements that need to be corrected.
2. Discussion
2.1. PUR
In clause 4.7.4, RAN4 specified the requirements related to synchronization and TA validation for UL transmission on PUR when UE is in Idle mode. There are some issues with 4.7.4.3.
	When only rsrp-ChangeThresh [TS 36.331] is configured, the UE is allowed to transmit using PUR using the timing derived using the latest available [image: image2.png]


 value as specified in subclause 7.24.1 provided that

-
the first RSRP (RSRP1) measurement and the second RSRP (RSRP2) measurements used in the TA validation are valid measurements and, 

-
timing alignment validation for transmission using PUR is valid according to the valdation criteria in section 5.3.3.x in [TS 36.331] 

……

-
T2 is the time when the UE perfoms TA validation  defined in the present subclause for transmission using PUR,

-
N is the relaxation factor and is given by Table 4.7.2.1.1A-1 if the UE is not configured with eDRX_IDLE cycle and by Table 4.7.2.1.1A-2 if the UE is configured with eDRX_IDLE cycle in normal coverage.

-
N is the relaxation factor and is given by Table 4.7.2.2.1A-1 if the UE is not configured with eDRX_IDLE cycle and by Table 4.7.2.2.1A-2 if the UE is configured with eDRX_IDLE cycle in enhanced coverage.


As defined in clause 5.3.3.19 of 36.331, timing alignment validation and RSRP changed validation are two independent mechanisms for UE to validate TA before transmission on PUR. Therefore, when only rsrp-ChangeThresh [TS 36.331] is configured, the TA validation should not depend on timing alignment validation, so the bullet marked in yellow should be removed. 

How UE performs the TA validation with RSRP1 and RSRP2 are also defined in clause 5.3.3.19 of 36.331. What is defined in 4.7.4.3 is in which case UE shall consider RSRP1 and RSRP2 as valid and which case not. Therefore, the texts in purple should be updated to “TA validation defined in the clause 5.3.3.19 of 36.331”.
	5.3.3.19
Timing alignment validation for transmission using PUR

A UE shall consider the timing alignment value for transmission using PUR to be valid when all of the following conditions are fulfilled:

1>
if pur-TimeAlignmentTimer is configured:

2>
pur-TimeAlignmentTimer is running as confirmed by lower layers;

1>
if pur-RSRP-ChangeThreshold (pur-NRSRP-ChangeThreshold in NB-IoT) is configured:

2>
since the last TA validation, the serving cell RSRP has not increased by more than increaseThresh; and

2>
since the last TA validation, the serving cell RSRP has not decreased by more than decreaseThresh;


Finally, the two bullets in cyan are defining N which is only applicable when relaxed serving cell monitoring is in use. There are cases when relaxed serving cell monitoring is not used, e.g. when the conditions are not met or when disabled by the network. RSRP changed based TA validation should also work in those cases, so N should be also defined when relaxed serving cell monitoring is not used. It is straightforward to apply N=1.
Proposal 1: For RSRP1 and RSRP2 in PUR requirements in clause 4.7.4.3, N=1 if relaxed serving cell monitoring is not in use.
2.2. MPDCCH enhancement
In clause 7.19.2 and 7.19.4, RAN4 specified MPDCCH parameters for RLM with enhanced MPDCCH decoding (with CRS based channel estimation). However, the requirements are mixing normal RLM and event E1/E2 reporting based on RLM measurement.
	For a UE configured with mpdcch-crs-connected-config, threshold Qout_Cat M1 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 MPDCCH transmission with transmission parameters specified in Table 7.19.2-3, provided:

-
Even E1 is triggered in the UE, or

-
Out-of-sync indication is triggered in the UE.

Table 7.19.2-3 MPDCCH transmission parameters for Out-of-sync for UE category M1 with CE mode A configured with mpdcch-crs-connected-config

Attribute

Out-of-sync

DCI format

6-1A

Starting OFDM symbols

2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

Maximum MPDCCH repetition level 

Rmax Note1
Aggregation level (ECCE)

L’max Note2
MPDCCH Transmission type

Distributed

Power offset between CRS and DMRS antenna ports of MPDCCH

0dB

NOTE 1:
Rmax is determined by the configurable parameter mPDCCH-NumRepetition defined in 36.331 and Rmax>1 to trigger Out-of-snych. 

NOTE 2:
L’max is derived from the configurable parameter numberPRB-Pairs defined in 36.331. L’max is 24, 16 and 8, if numberPRB-Pairs is 6, 4 and 2, respectively. 




Current, RAN4 has defined Qout_Cat M1 and Qin_Cat M1 for normal RLM, and QE1_out_CatM1 and QE1_out_CatM1 for event E1/E2 reporting based on RLM measurement. The repetition level and aggregation level for deriving these 4 thresholds are listed in Table 1.

Table 1: RL and AL for deriving Qout_Cat M1, Qin_Cat M1, QE1_out_CatM1 and QE1_out_CatM1
	
	RL
	AL

	Qout_Cat M1
	Rmax
	L’max

	QE1_out_CatM1
	Rmax/2
	L’max-1

	Qin_Cat M1
	Rmax /2
	L’max-2

	QE1_out_CatM1
	Rmax/8
	L’max-2


It can be seen that Qout_Cat M1 and QE1_out_CatM1 are defined at different Es/Iot levels. However, in the newly introduced requirements, Qout_Cat M1 is based on enhanced MPDCCH performance when event E1 is triggered, and QE1_out_CatM1 based on enhanced PDCCH performance is not defined. 

In our view, Qout_Cat M1 is derived by UE as a constant value and it should not be conditioned on any event or OOS indication. Also, when CRS based MPDCCH decoding is enabled and UE is configured to report event E1/E2, QE1_out_CatM1 should also be derived based on enhanced MPDCCH performance. Therefore, we suggest to decouple Qout_Cat M1 and event E1, and define separate MPDCCH tables for Qout_Cat M1 and QE1_out_CatM1.
Proposal 2: Define separate MPDCCH tables for Qout_Cat M1 and QE1_out_CatM1.
2.3. RSS measurement 
2.3.1. Idle mode
In Idle mode requirements for RSS measurement, the measurement period requirements are not correctly specified. It has been agreed that RSS measurement period is based on 3 samples for NC and 5 samples for EC, and that RSS measurement period is no longer than CRS measurement period. Based on these agreements, we can define the RSS measurement period as follows.
Serving cell measurement in NC

The CRS based measurement period (Nserv) for serving cell in NC is defined in Table 4.2.2.1-1 for DRX and in Table 4.2.2.1-2 for eDRX. As UE measures serving cell every DRX cycle, RSS measurement period should be defined as 3 DRX cycles, and the requirements are only applicable for DRX cycle of 320ms and 640ms with normal DRX.
Proposal 3-1: For serving cell measurement in NC, RSS measurement period is defined as 3 DRX cycles, and the requirements are only applicable for DRX cycle of 320ms and 640ms.
Serving cell measurement in EC

The CRS based measurement period (Nserv) for serving cell in EC is defined in Table 4.7.2.2.1-1 for DRX and in Table 4.7.2.2.1-2 for eDRX. As UE measures serving cell every DRX cycle, RSS measurement period should be defined as 5 DRX cycles, and the requirements are only applicable for DRX cycle of 320ms and 640ms with normal DRX.
Proposal 3-2: For serving cell measurement in EC, RSS measurement period is defined as 5 DRX cycles, and the requirements are only applicable for DRX cycle of 320ms and 640ms.

Neighbor cell measurement in NC

The CRS based measurement period (Tmeasure and Tevaluate) for neighbour cell in NC is defined in Table 4.7.2.1.2-1 for DRX and in Table 4.7.2.1.2-1 for eDRX. As UE measures neighbor cell every Tmeasure cycle for CRS based measurement, the same should be followed for RSS based measurement in order to keep the power consumption at the same level. The Tevaluate for RSS measurement period should then be defined as 3* Tmeasure DRX cycles, and the requirements are only applicable for DRX but not for eDRX.

As Tmeasure is same for CRS and RSS measurements, we suggest to add a new column Table 4.7.2.1.2-1 for Tevaluate for RSS measurement. This gives the requirements in Table 2.
Proposal 3-3: For neighbor cell measurement in NC, RSS measurement period is defined as Table 2.
Table 2: Measurement period for RSS measurement of neighbour cells in NC
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra_NC [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra_NC [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_NC
[s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_NC_RSS
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)
	3.84 (12)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)
	3.84 (6)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)
	3.84 (3)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)
	3.84 (3)


Neighbor cell measurement in EC

The CRS based measurement period (Tmeasure and Tevaluate) for neighbour cell in EC is defined in Table 4.7.2.2.2-1 for DRX and in Table 4.7.2.2.2-2 for eDRX. As UE measures neighbor cell every Tmeasure cycle for CRS based measurement, the same should be followed for RSS based measurement in order to keep the power consumption at the same level. The Tevaluate for RSS measurement period should then be defined as 5* Tmeasure DRX cycles, and the requirements are only applicable for DRX and also for eDRX.
As Tmeasure is same for CRS and RSS measurements, we suggest to add a new column Table 4.7.2.2.2-1 for Tevaluate for RSS measurement. This gives the requirements in Table 3 and Table 4.
Proposal 3-4: For neighbor cell measurement in EC, RSS measurement period is defined as Table 3.
Table 3: Measurement period for RSS measurement of neighbour cells in EC with DRX
	SCH Ês/Iot of neighboring cell: Q2 [dB]
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra_EC [s] (number of DRX cycles) 
	Tmeasure,EUTRAN_Intra_EC [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_EC

[s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_EC_RSS
[s] (number of DRX cycles)

	-15≤ Q2 < -6
	0.32
	330.24 (1032)
	1.28 (4)
	10.24 (32)
	6.4 (20)

	
	0.64
	330.24 (516)
	1.28 (2)
	10.24 (16)
	6.4 (10)

	
	1.28
	524.8 (410)
	1.28 (1)
	12.8 (10)
	6.4 (5)

	
	2.56
	1039.36 (406)
	2.56 (1)
	15.36 (6)
	12.8 (5)

	Q2(-6
	0.32
	16.64 (52)
	1.28 (4)
	10.24 (32)
	6.4 (20)

	
	0.64
	23.04 (36)
	1.28 (2)
	10.24 (16)
	6.4 (10)

	
	1.28
	38.4 (30)
	1.28 (1)
	12.8 (10)
	6.4 (5)

	
	2.56
	66.56 (26)
	2.56 (1)
	15.36 (6)
	12.8 (5)


Table 4: Measurement period for RSS measurement of neighbour cells in EC with eDRX

	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,EUTRAN_Intra_EC [s] (number N of DRX cycles) for neighboring cell with SCH Es/IoT:

 -15≤ Q2 < -6 [dB]
	Tdetect,EUTRAN_Intra_EC [s] (number N of DRX cycles) for neighboring cell with SCH Es/IoT:

Q2(-6 [dB]
	Tmeasure,EUTRAN_Intra_EC [s] (number N of DRX cycles)
	Tevaluate,E-UTRAN_intra_EC

[s] (number N of DRX cycles)
	Tevaluate,E-UTRAN_intra_EC_RSS
[s] (number N of DRX cycles)

	5.12 ≤ eDRX_IDLE cycle length ≤ 2621.44
	0.32
	≥1.28 (1)
	Note 3 (406)
	Note 3 (26)
	0.32 (1)
	Note 3 (6)
	Note 3 (5)

	
	0.64
	≥1.28 (1)
	
	
	0.64 (1)
	Note 3 (6)
	Note 3 (5)

	
	1.28
	≥2.28 (1)
	
	
	1.28 (1)
	Note 3 (6)
	Note 3 (5)

	
	2.56
	≥2.56 (2)
	
	
	2.56 (1)
	Note 3 (6)
	Note 3 (5)

	NOTE 1:
The number of DRX cycles in this table is given for the DRX cycles within PTWs.

NOTE 2:
The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].

NOTE 3:
The detection period and the evaluation period depend on the number N of DRX cycles and are calculated according to the formula below:
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2.3.2. Connected mode

There are two issues with the RSS measurement requirements in Connected mode.
One issue is related to the conditions for RSS measurement,
· Based on the discussions in RAN4#95-e, the last RSS subframe is located in the window of [n-5, n-1], and this should be reflected in the condition, same as for Idle mode.

· The time relation between gap and RSS is not clear. Current condition is “the measured subframes containing RSS are available before or after the measurement gaps”, but it is unclear which subframes are considered as measured subframes. With last RSS subframe in the window of [n-5, n-1], the effective measurement window is [n-6, n-2], the measurement gaps should be configured such that there are still 2 consecutive subframes available in the effective measurement window. This means the gap should either ends in subframe n-4 at latest, or starts in subframe n-4 as earliest.
· The frequency location of RSS for neighbour cell measurement should also be depending on UE capability to support neighbour cell RSS in the same MPDCCH NB. Same as in Idle mode, if UE has the capability, it can measure all RSS frequency locations in the MPDCCH NB; If UE does not have the capability, it can only measure same RSS frequency location as the serving cell RSS.
Another issue is related to RSS measurement period in case of rmax*G >= 80ms. In CRS measurement, the measurement period is defined as Max(5 * rmax*G, 480), which is to enable UE power saving in case of large MPDCCH monitoring periodicity. rmax*G plays similar role as DRX cycle. The same principle should be followed, so the requirement can be defined as Max(rmax*G, TRSS ) x N.
Proposal 4-1: Update the conditions for RSS measurement in Connected mode to reflect the time location of the last RSS subframe, the time relation between RSS and MG, and the dependency of RSS frequency location on UE capability.
Proposal 4-2: For non-DRX in Connected mode and rmax*G >= 80ms case, the RSS measurement period is defined as Max(rmax*G, TRSS ) x N.
3. Conclusions

In this paper we provided our views on some maintenance issues in eMTC RRM core requriements.
Proposal 1: For RSRP1 and RSRP2 in PUR requirements in clause 4.7.4.3, N=1 if relaxed serving cell monitoring is not in use.

Proposal 2: Define separate MPDCCH tables for Qout_Cat M1 and QE1_out_CatM1.

Proposal 3-1: For serving cell measurement in NC, RSS measurement period is defined as 3 DRX cycles, and the requirements are only applicable for DRX cycle of 320ms and 640ms.

Proposal 3-2: For serving cell measurement in EC, RSS measurement period is defined as 5 DRX cycles, and the requirements are only applicable for DRX cycle of 320ms and 640ms.

Proposal 3-3: For neighbor cell measurement in NC, RSS measurement period is defined as Table 2.
Table 2: Measurement period for RSS measurement of neighbour cells in NC

	DRX cycle length [s]
	Tdetect,EUTRAN_Intra_NC [s] (number of DRX cycles)
	Tmeasure,EUTRAN_Intra_NC [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_NC
[s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_NC_RSS
[s] (number of DRX cycles)

	0.32
	11.52 (36)
	1.28 (4)
	5.12 (16)
	3.84 (12)

	0.64
	17.92 (28)
	1.28 (2)
	5.12 (8)
	3.84 (6)

	1.28
	32(25)
	1.28 (1)
	6.4 (5)
	3.84 (3)

	2.56
	58.88 (23)
	2.56 (1)
	7.68 (3)
	3.84 (3)


Proposal 3-4: For neighbor cell measurement in EC, RSS measurement period is defined as Table 3 and Table 4.
Table 3: Measurement period for RSS measurement of neighbour cells in EC with DRX
	SCH Ês/Iot of neighboring cell: Q2 [dB]
	DRX cycle length [s]
	Tdetect,EUTRAN_Intra_EC [s] (number of DRX cycles) 
	Tmeasure,EUTRAN_Intra_EC [s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_EC

[s] (number of DRX cycles)
	Tevaluate,E-UTRAN_intra_EC_RSS
[s] (number of DRX cycles)

	-15≤ Q2 < -6
	0.32
	330.24 (1032)
	1.28 (4)
	10.24 (32)
	6.4 (20)

	
	0.64
	330.24 (516)
	1.28 (2)
	10.24 (16)
	6.4 (10)

	
	1.28
	524.8 (410)
	1.28 (1)
	12.8 (10)
	6.4 (5)

	
	2.56
	1039.36 (406)
	2.56 (1)
	15.36 (6)
	12.8 (5)

	Q2(-6
	0.32
	16.64 (52)
	1.28 (4)
	10.24 (32)
	6.4 (20)

	
	0.64
	23.04 (36)
	1.28 (2)
	10.24 (16)
	6.4 (10)

	
	1.28
	38.4 (30)
	1.28 (1)
	12.8 (10)
	6.4 (5)

	
	2.56
	66.56 (26)
	2.56 (1)
	15.36 (6)
	12.8 (5)


Table 4: Measurement period for RSS measurement of neighbour cells in EC with eDRX

	eDRX_IDLE cycle length [s]
	DRX cycle length [s]
	PTW length [s] (number of 1.28s periods)
	Tdetect,EUTRAN_Intra_EC [s] (number N of DRX cycles) for neighboring cell with SCH Es/IoT:

 -15≤ Q2 < -6 [dB]
	Tdetect,EUTRAN_Intra_EC [s] (number N of DRX cycles) for neighboring cell with SCH Es/IoT:

Q2(-6 [dB]
	Tmeasure,EUTRAN_Intra_EC [s] (number N of DRX cycles)
	Tevaluate,E-UTRAN_intra_EC

[s] (number N of DRX cycles)
	Tevaluate,E-UTRAN_intra_EC_RSS
[s] (number N of DRX cycles)

	5.12 ≤ eDRX_IDLE cycle length ≤ 2621.44
	0.32
	≥1.28 (1)
	Note 3 (406)
	Note 3 (26)
	0.32 (1)
	Note 3 (6)
	Note 3 (5)

	
	0.64
	≥1.28 (1)
	
	
	0.64 (1)
	Note 3 (6)
	Note 3 (5)

	
	1.28
	≥2.28 (1)
	
	
	1.28 (1)
	Note 3 (6)
	Note 3 (5)

	
	2.56
	≥2.56 (2)
	
	
	2.56 (1)
	Note 3 (6)
	Note 3 (5)

	NOTE 1:
The number of DRX cycles in this table is given for the DRX cycles within PTWs.

NOTE 2:
The eDRX_IDLE cycle lengths are as specified in Section 10.5.5.32 of TS 24.008 [34].

NOTE 3:
The detection period and the evaluation period depend on the number N of DRX cycles and are calculated according to the formula below:
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Proposal 4-1: Update the conditions for RSS measurement in Connected mode to reflect the time location of the last RSS subframe, the time relation between RSS and MG, and the dependency of RSS frequency location on UE capability.

Proposal 4-2: For non-DRX in Connected mode and rmax*G >= 80ms case, the RSS measurement period is defined as Max(rmax*G, TRSS ) x N. 
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