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[bookmark: _Toc290330930][bookmark: _Toc290330802][bookmark: _Toc216859951]----------------------------------------------------- Beginning of Change ------------------------------------------------------------
[bookmark: _Toc383690718]6.2	Random Access
[bookmark: _Toc383690719]6.2.1	Introduction
The random access procedure is used when establishing the layer 1 communication between the UE and E-UTRAN. The random access is specified in clause 6 of TS 36.213[3] and the control of the RACH transmission is specified in clause 5.1 of TS 36.321[17]. Contention based random access procedures can only be carried out on PCell and PSCell, while non-contention based random access procedures can be carried out on PCell, one or two activated SCell(s), and PSCell. For UEs supporting CA with FS3 SCells, the random access procedures can only be carried out on PCell.
[bookmark: _Toc383690720]6.2.2	Requirements
The UE shall have capability to calculate PRACH transmission power according to the PRACH power formula defined in TS 36.213[3] and apply this power level at the first preamble or additional preambles. The absolute power applied to the first preamble shall have an accuracy as specified in table 6.3.5.1.1-1 of TS 36.101[5]. The relative power applied to additional preambles shall have an accuracy as specified in table 6.3.5.2.1-1 of 36.101[5].
The UE shall indicate a Random Access problem to upper layers if the maximum number of preamble transmission counter has been reached for the random access procedure on PCell or PSCell as specified in clause 5.1.4 in TS 36.321 [17].
The UE shall stop preamble transmission if maximum number of preamble transmission counter has been reached for the random access procedure on an activated Scell as specified in clause 5.1.4 in TS 36.321 [17].
[bookmark: _Toc383690721]6.2.2.1	Contention based random access
[bookmark: _Toc383690722]6.2.2.1.1	Correct behaviour when receiving Random Access Response reception
The UE may stop monitoring for Random Access Response(s) and shall transmit the msg3 if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
[bookmark: _Toc383690723]6.2.2.1.2	Correct behaviour when not receiving Random Access Response reception
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if no Random Access Response is received within the RA Response window defined in clause 5.1.4 TS 36.321.
[bookmark: _Toc383690724]6.2.2.1.3	Correct behaviour when receiving a NACK on msg3
The UE shall re-transmit the msg3 upon the reception of a NACK on msg3.
[bookmark: _Toc383690725]6.2.2.1.4	Void
[bookmark: _Toc383690726]6.2.2.1.5	Correct behaviour when receiving a message over Temporary C-RNTI
The UE shall send ACK if the Contention Resolution is successful.
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires unless the received message includes a UE Contention Resolution Identity MAC control element and the UE Contention Resolution Identity included in the MAC control element matches the CCCH SDU transmitted in the uplink message.
[bookmark: _Toc383690727]6.2.2.1.6	Correct behaviour when contention Resolution timer expires
The UE shall re-select a preamble and transmit with the calculated PRACH transmission power when the backoff time expires if the Contention Resolution Timer expires.
[bookmark: _Toc383690728]6.2.2.2	Non-Contention based random access
[bookmark: _Toc383690729]6.2.2.2.1	Correct behaviour when receiving Random Access Response
The UE may stop monitoring for Random Access Response(s) if the Random Access Response contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble.
The UE shall re-transmit the preamble with the calculated PRACH transmission power if all received Random Access Responses contain Random Access Preamble identifiers that do not match the transmitted Random Access Preamble.
The UE is not allowed to re-transmit the preamble on SCells without PUSCH on the SCCs to which SRS carrier based switching is performed, even if all received Random Access Responses contain Random Access Preamble identifiers do not match the transmitted Random Access Preamble, unless the UE receives the corresponding new PDCCH order.
[bookmark: _Toc383690730]6.2.2.2.2	Correct behaviour when not receiving Random Access Response
The UE shall re-transmit the preamble with the calculated PRACH transmission power.
The UE is not allowed to re-transmit the preamble on SCells without PUSCH on the SCCs to which SRS carrier based switching is performed, unless the UE receives the corresponding new PDCCH order.
6.2.3	Requirements for Cat-M1 UEs
In addition to the requirements defined in 6.2.1 and 6.2.2, a Cat-M1 UE shall also execute the random access procedure defined in clause 5.1 in TS 36.321 [17] using the PRACH configuration contained in PRACH-ConfigSIB in TS 36.331 [2]
-	Determines the enhanced coverage level based on the RSRP measurement and the configured criterion (RSRP-ThresholdsPrach [2]) as defined in section 5.1.1, TS 36,321 [17],
-	Selects PRACH resources [2] configured for the corresponding enhanced coverage level as determined in the previous step and;
-	Transmits or re- transmits PRACH preamble using the selected PRACH resources and PRACH configuration.
6.2.4	MSG3-based channel quality report for Cat-M1 UEs
The requirements in this clause shall apply for UE supporting DL channel quality reporting for UE Category M1 as defined in TS 36.331 [2] section TBD. 
The DL channel quality provides the serving eNB with information about the minimum MPDCCH aggregation level and repetition level to satisfy the hypothetical MPDCCH block error rate of 1% with the parameters specified in Table 6.2.4-1.
Table 6.2.4-1: MPDCCH transmission parameters for downlink quality reporting.
	Attribute
	Normal coverage
	Enhanced coverage

	DCI format
	6-1A
	6-1B

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	MPDCCH repetition level Note1
	1
	n.a.

	MPDCCH Aggregation level (ECCE) Note2
	24

	M-PDCCH Transmission type
	Distributed

	NOTE 1:	Not applicable if repetition number in DL quality information is larger than 1.
NOTE 2: 	Not applicable if repetition number in DL quality information equals to 1.



The reported MPDCCH aggregation and repetition level shall be derived from the channel quality measured in the period from the beginning of the random access response to the beginning of PUSCH for DL channel quality reporting.
The MPDCCH aggregation and repetition level for [CQI-NPDCCH-NB] and [CQI-NPDCCH-Short-NB] is chosen from the supported MPDCCH aggregation and repetition levels [3]. The report mapping is defined in 9.1.21.22.
The UE shall satisfy the downlink channel quality measurement accuracy requirements as specified in 9.1.21.23.

------------------------------------------------- Unchanged sections omitted --------------------------------------------------------

8.13.4	Channel quality report for Cat-M1 UEs
The requirements in this clause shall apply for UE supporting DL channel quality reporting for UE Category M1 as defined in TS 36.321 [17] section TBD. 
The DL channel quality provides the serving eNB with information about the minimum MPDCCH aggregation level and repetition level to satisfy the hypothetical MPDCCH block error rate of 1% with the parameters specified in Table 8.13.4-1.
Table 8.13.4-1: MPDCCH transmission parameters for downlink quality reporting.
	Attribute
	Normal coverage
	Enhanced coverage

	DCI format
	6-1A
	6-1B

	Starting OFDM symbols
	2; Bandwidth >= 10MHz
3; 3MHz <= Bandwidth < 10MHz
4; Bandwidth = 1.4MHz

	MPDCCH repetition level Note1
	1
	n.a.

	MPDCCH Aggregation level (ECCE) Note2
	24

	M-PDCCH Transmission type
	Distributed

	NOTE 1:	Not applicable if repetition number in DL quality information is larger than 1.
NOTE 2: 	Not applicable if repetition number in DL quality information equals to 1.



The reported MPDCCH aggregation and repetition level shall be derived from the channel quality measured in the MPDCCH transmission period which carries the UL grant of channel quality report for measurement of downlink channel quality of the configured narrowband(s). 
The MPDCCH aggregation and repetition level for [QualityReport] specified in TS36.321 [17] is chosen from the supported MPDCCH aggregation and repetition. The report mapping is defined in 9.1.21.22.
The UE shall satisfy the downlink channel quality measurement accuracy requirements as specified in 9.1.21.23.

------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
[bookmark: _Hlk521661130]9.1.21.22	Downlink Channel Report Mapping for UE Category M1
Table 9.1.21.22-1: Downlink channel quality measurement report mapping when the DL channel quality reporting is supported [7]
	Reported value
	MPDCCH repetition level
	MPDCCH aggregation level
	Applicable CE Mode

	noMeasurement
	No measurement reporting
	No measurement reporting
	A, B

	[candidateRep-A]
	1
	1
	A

	[candidateRep-B]
	1
	2
	A

	[candidateRep-C]
	1
	4
	A

	[candidateRep-D]
	1
	8
	A

	[candidateRep-E]
	1
	12
	A

	[candidateRep-F]
	1
	16
	A

	[candidateRep-G]
	1
	24
	A, [B]

	[candidateRep-H]
	2
	24
	A, B

	[candidateRep-I]
	4
	24
	A, B

	[candidateRep-J]
	8
	24
	A, B

	[candidateRep-K]
	16
	24
	A, B

	[candidateRep-L]
	32
	24
	A, B

	[candidateRep-M]
	64
	24
	A, B

	[candidateRep-N]
	128
	24
	A, B

	[candidateRep-O]
	256
	24
	A, B



The MPDCCH repetition level for [CQI-NPDCCH-Short-NB] is chosen with regard to the signalled parameter Rmax, the maximum number of repetitions for MPDCCH common search space for random access response (mpdcch-NumRepetition-RA) in SystemInformationBlockType2. The report mapping is defined in Table 9.1.22.15-2.
Table 9.1.22.15-2: Downlink channel quality measurement report mapping of [CQI-NPDCCH-Short-NB] when the DL channel quality reporting is supported [7]
	Reported value
	MPDCCH repetition level
	MPDCCH aggregation level

	noMeasurements
	No measurement reporting
	No measurement reporting

	[candidateRep-1]
	Rmax/[4] (NOTE 1)
	24

	[candidateRep-2]
	Rmax (NOTE 3)
	24

	[candidateRep-3]
	[2]×Rmax (NOTE 2)
	24

	NOTE 1:	When Rmax is less than 4, set candidateRep-1 to 1.
NOTE 2:	When Rmax is more than 128, set candidateRep-3 to256.
NOTE 3:	When Rmax is 1, set candidateRep-2 to 2.



9.1.21.23	Downlink Channel Quality Measurement Accuracy for UE Category M1 with CE Mode A
The requirements for accuracy of downlink channel quality reporting in this clause apply only to the serving cell on the anchor carrier for UE Category M1.
The accuracy requirements in Table 9.1.21.23-1 and Table 9.1.21.23-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.1 for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.

Table 9.1.21.23-1: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode A for FDD and TDD
	MPDCCH Repetition
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	-6 dB
	FDD-M1_A, TDD-M1_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_B
	-120.5
	N/A
	-70

	
	
	
	FDD-M1_D
	-119.5
	N/A
	-70

	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	N/A
	-70

	
	
	
	FDD-M1_F
	-118.5
	N/A
	-70

	
	
	
	FDD-M1_G
	-118
	N/A
	-70

	
	
	
	FDD-M1_N
	-114.5
	N/A
	-70

	[R/4] NOTE 1
	>1
	-6 dB
	FDD-M1_A, TDD-M1_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_B
	-120.5
	N/A
	-70

	
	
	
	FDD-M1_D
	-119.5
	N/A
	-70

	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	N/A
	-70

	
	
	
	FDD-M1_F
	-118.5
	N/A
	-70

	
	
	
	FDD-M1_G
	-118
	N/A
	-70

	
	
	
	FDD-M1_N
	-114.5
	N/A
	-70

	NOTE 1:	R is the reported MPDCCH repetition level that UE has reported in [CQI-NPDCCH-NB] or [CQI-NPDCCH-Short-NB]. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21.23-1: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode A for HD-FDD
	MPDCCH Repetition
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	-6 dB
	FDD-M1_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_B
	-120.5
	N/A
	-70

	
	
	
	FDD-M1_D
	-119.5
	N/A
	-70

	
	
	
	FDD-M1_E
	-119
	N/A
	-70

	
	
	
	FDD-M1_F
	-118.5
	N/A
	-70

	
	
	
	FDD-M1_G
	-118
	N/A
	-70

	
	
	
	FDD-M1_N
	-114.5
	N/A
	-70

	[R/4] NOTE 1
	>1
	-6 dB
	FDD-M1_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_B
	-120.5
	N/A
	-70

	
	
	
	FDD-M1_D
	-119.5
	N/A
	-70

	
	
	
	FDD-M1_E
	-119
	N/A
	-70

	
	
	
	FDD-M1_F
	-118.5
	N/A
	-70

	
	
	
	FDD-M1_G
	-118
	N/A
	-70

	
	
	
	FDD-M1_N
	-114.5
	N/A
	-70

	NOTE 1:	R is the reported MPDCCH repetition level that UE has reported in [CQI-NPDCCH-NB] or [CQI-NPDCCH-Short-NB]. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



9.1.21.24	Downlink Channel Quality Measurement Accuracy for UE Category M1 with CE Mode B
The requirements for accuracy of downlink channel quality reporting in this clause apply only to the serving cell on the anchor carrier for UE Category M1.
The accuracy requirements in Table 9.1.21.24-1 and Table 9.1.21.24-2 are valid under the following conditions:
Cell specific reference signals are transmitted either from one, two or four antenna ports.
Conditions defined in 36.101 Clause 7.3 for reference sensitivity are fulfilled.
RSRP|dBm according to Annex B.3.1 for a corresponding Band
At least 1 DL subframe per radio frame of measured cell is available at the UE for RSRP measurement assuming measured cell is identified cell.

Table 9.1.21.24-1: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode B for FDD and TDD
	MPDCCH Repetition
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	-15≤Ês/Iot≤-12 dB
	FDD-M1_A, TDD-M1_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_B
	-120.5
	N/A
	-70

	
	
	
	FDD-M1_D
	-119.5
	N/A
	-70

	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	N/A
	-70

	
	
	
	FDD-M1_F
	-118.5
	N/A
	-70

	
	
	
	FDD-M1_G
	-118
	N/A
	-70

	
	
	
	FDD-M1_N
	-114.5
	N/A
	-70

	[R/4] NOTE 1
	>1
	-15≤Ês/Iot≤-12 dB
	FDD-M1_A, TDD-M1_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_B
	-120.5
	N/A
	-70

	
	
	
	FDD-M1_D
	-119.5
	N/A
	-70

	
	
	
	FDD-M1_E, TDD-M1_E
	-119
	N/A
	-70

	
	
	
	FDD-M1_F
	-118.5
	N/A
	-70

	
	
	
	FDD-M1_G
	-118
	N/A
	-70

	
	
	
	FDD-M1_N
	-114.5
	N/A
	-70

	NOTE 1:	R is the reported MPDCCH repetition level that UE has reported in [CQI-NPDCCH-NB] or [CQI-NPDCCH-Short-NB]. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.



Table 9.1.21.24-1: Downlink channel quality reporting accuracy for UE Category M1 with CE Mode B for HD-FDD
	MPDCCH Repetition
	Pm-Dsg (%)
	Ês/Iot
	Io Note 1 range

	
	
	
	E-UTRA operating band groups Note 3
	Minimum Io
	Maximum Io

	
	
	dB
	
	dBm/15kHz
	dBm/BWChannel
	dBm/BWChannel

	R NOTE 1
	≤1
	-15≤Ês/Iot≤-12 dB
	FDD-M1_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_B
	-120.5
	N/A
	-70

	
	
	
	FDD-M1_D
	-119.5
	N/A
	-70

	
	
	
	FDD-M1_E
	-119
	N/A
	-70

	
	
	
	FDD-M1_F
	-118.5
	N/A
	-70

	
	
	
	FDD-M1_G
	-118
	N/A
	-70

	
	
	
	FDD-M1_N
	-114.5
	N/A
	-70

	[R/4] NOTE 1
	>1
	-15≤Ês/Iot≤-12 dB
	FDD-M1_A
	-121
	N/A
	-70

	
	
	
	FDD-M1_B
	-120.5
	N/A
	-70

	
	
	
	FDD-M1_D
	-119.5
	N/A
	-70

	
	
	
	FDD-M1_E
	-119
	N/A
	-70

	
	
	
	FDD-M1_F
	-118.5
	N/A
	-70

	
	
	
	FDD-M1_G
	-118
	N/A
	-70

	
	
	
	FDD-M1_N
	-114.5
	N/A
	-70

	NOTE 1:	R is the reported MPDCCH repetition level that UE has reported in [CQI-NPDCCH-NB] or [CQI-NPDCCH-Short-NB]. 
NOTE 2:	Io is assumed to have constant EPRE across the bandwidth.
NOTE 3:	E-UTRA operating band groups are as defined in Section 3.5.





------------------------------------------------- Unchanged sections omitted --------------------------------------------------------
------------------------------------------------------------- End of change ------------------------------------------------------------

