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1. Introduction

In the WID of [1], the following objectives are included:

	· Support additional PDSCH scheduling delay for introduction of 14-HARQ processes in DL, for HD-FDD Cat M1 UEs. [LTE-MTC] [RAN1].


In RAN1#102e meeting, the following agreements have been achieved [2]:

	Agreement 

Introduce a new RRC configuration parameter to enable 14 HARQ processes. 
Agreement

For a UE configured with 14 HARQ processes, a PDSCH scheduling delay of 2 BL/CE DL subframes and 7 [FFS subframes type(s)] is supported at least in the PUCCH non-repetition case:
· FFS details of signaling.

· FFS other delay values to account for the presence of non-BL/CE subframes in the PUCCH non-repetition case.

· FFS if the 14 HARQ processes feature is supported in PUCCH repetition case.

Working Assumption

· Introduce a new optional UE capability to support 14 HARQ processes.


In RAN1#103e meeting, the following agreements have been achieved [3]:

	Agreement: The following working assumption is confirmed

· Introduce a new optional UE capability to support 14 HARQ processes

Agreement

The design of the 14 HARQ processes feature accounts for the presence of non-BL/CE UL and DL subframes in the PUCCH non-repetition case.

· FFS: PDSCH scheduling delays

· FFS: HARQ-ACK delays

· FFS: Configurable/dynamic set of PDSCH delays/HARQ-ACK delays

For future meetings:

Companies to further study on the impact of measurement gaps on the 14 HARQ processes feature.

Agreement
For the support of 14 HARQ processes, the solution to assign PDSCH scheduling delays should be able to minimize unnecessary waste of subframes derived from the presence of non-BL/CE DL subframes and non-BL/CE UL subframes.

· The following solutions will be further investigated:

· The indication of subframe types for the PDSCH scheduling delay of 7 are:

· 1 BL/CE DL subframe + 1 subframe + 3 [BL/CE UL subframes] + 1 subframe + 1 BL/CE DL subframe.

· 1 subframe + 3 [BL/CE UL subframes] + 1 subframe + 2 BL/CE DL subframes.

· Configurable delays including other values than 2 and 7.

· Other solutions are not precluded.

Agreement
For the support of 14 HARQ processes, the solution to assign HARQ-ACK delays should aim to maximize the number of HARQ processes that can be scheduled in presence of non-BL/CE DL subframes and non-BL/CE UL subframes.

· Different percentages of presence of non-BL/CE subframes can be analyzed as to represent typical scenarios and determine which HARQ-ACK delays should be included.


In RAN1#104e meeting, the following agreements have been achieved [4]:

	Agreement

The PDSCH scheduling delay for the PUCCH non-repetition case (i.e., PUCCH repetitions = 1):

· 2 BL/CE DL subframes.

· The PDSCH scheduling delay of 7 is expressed as: 

· 1 BL/CE DL subframe + 1 subframe + [3 subframes] + 1 subframe + 1 BL/CE DL subframe.

· 1 subframe + [3 subframes] + 1 subframe + 2 BL/CE DL subframes.

Agreement

For the 14 HARQ processes feature, when PUCCH is used with 1 repetition and there is presence of non-BL/CE UL subframes (i.e., invalid UL subframes):

The term surrounded by brackets in Solution 1 is resolved as 3 BL/CE UL subframes.

Agreement

The number of soft channel bits is calculated based on the equation:
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Working Assumption: N=8
Conclusion

It is RAN1 assumption that 1736 DL TBS feature is compatible with all other eMTC features applicable for HD-FDD Cat. M1 UEs in CE mode A. It is assumed that there’s no change to DCI formats, TBS tables and CQI tables.
Agreement

The 1736 bits DL TBS feature is enabled by unicast RRC configuration.

Decision: As per email posted on Feb 5th,

Agreement

For a UE configured with “1736 bits DL TBS” and 64-QAM:

· If the UE is signaled with a TBS of up to and including 1736 bits, the UE shall apply the signaled TBS.

If the UE is signaled with a TBS of greater than 1736 bits, the UE shall apply a TBS of 1736 bits.


In RAN1#104b-e meeting, the following agreements have been achieved [5]:

	Agreement

In Rel-17, for the 14 HARQ processes feature, PUCCH repetition is not supported with HARQ-ACK bundling.

Conclusion

In Rel-17, the 14 HARQ processes feature is not supported when the multi-TB grant feature is enabled.

Agreement

In Rel-17, for the 14 HARQ process feature the HARQ-ACK delay solution will be down-selected in RAN1#105-e from:

· Alt-1: The HARQ-ACK delay is determined through an expression consisting of different subframe types (Using a similar principle as the PDSCH scheduling delay).

· FFS: The expression consisting of different subframe types.

· FFS: Signaling Details.

· Alt-2: The HARQ-ACK delay is determined following the legacy approach. That is, the “HARQ-ACK delay” is kept expressed in terms of “absolute subframes”.

· FFS: The percentage of presence of non-BL/CE DL subframes and non-BL/CE UL subframes to be handled.

· FFS: HARQ-ACK delay values and length of the HARQ-ACK delay set.

· FFS: Signaling Details.

The following aspects will be considered towards the down-selection of one of the two alternatives (i.e., Alt-1 or Alt-2) for the HARQ-ACK delay solution:

1) Total number of bits required in DCI

2) Scenarios that can be handled, including:

(a) different numbers of scheduled HARQ processes per burst (including dynamically switching between more than 10 HARQ processes and 10 or less HARQ processes)

(b) different % of invalid subframes for both 10 and 40 SF long bitmaps

3) Robustness against loss of DCIs

4) Flexibility 

5) RRC signaling overhead

Agreement
The working assumption on the value of N is confirmed for the calculation of the number of soft channel bits based on the equation:
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where N=8.

Agreement
The soft channel bits for UEs supporting maximum DL TBS of 1736 bits is 43008 bits.

Agreement
Send an LS to RAN2 informing them of RAN1’s decisions on the following:

· The soft channel bits for UEs supporting maximum DL TBS of 1736 bits is 43008 bits.

· The 1736 bits DL TBS feature is enabled by unicast RRC configuration.

The LS is endorsed in R1-2103942[6].


In RAN1#105-e meeting, the following agreements have been achieved [6]:

	Agreement

In Rel-17, for the 14 HARQ process feature the HARQ-ACK delay solution will be supported with multiple solutions:

Alt-1 for full flexibility and Alt-2e for support of legacy delay

· Alt-1: The HARQ-ACK delay is determined through an expression consisting of different subframe types (Using a similar principle as the PDSCH scheduling delay).

· Without using more than 6 bits

· FFS: How to minimize the overhead by using joint encoding

· Alt-2e: The HARQ-ACK delay is determined following the legacy approach. That is, the “HARQ-ACK delay” is kept expressed in terms of “absolute subframes”.

· The HARQ-ACK delay values and the length of the HARQ-ACK delay set will be based on

· Alt-2e: “3 bits (same as legacy)”

· FFS: Whether HARQ delay set is to use range1 or range2

· RRC signaling will be used to configure between Alt-1 and Alt-2e

· FFS: Signaling details

· FFS: Joint encoding

Working Assumption

The PDSCH scheduling delay and HARQ-ACK delay are jointly encoded in a single DCI field:

· The field uses no more than 7 bits if Alt-1 is configured. 

· The field is 5 bits if Alt-2e is configured.

· FFS: Details of the joint encoding.

· FFS: Legacy DCI fields that might be re-purposed for the jointly encoded solution of Alt-1 and Alt-2e respectively.

Note: Alt-1 expresses the HARQ-ACK delay as: (y) BL/CE DL subframe + 1 subframe + (z) BL/CE UL subframes, where y = {0, 1, 2, … 11} and z = {1, 2, 3}.

Conclusion:

In Rel-17, for the 14 HARQ processes feature:

When the HARQ-ACK delay is configured to use Alt-1 “PUCCH using Repetition = 1 is postponed”, whereas when the HARQ-ACK delay is configured to use Alt-2e “PUCCH using Repetition = 1 is not postponed (legacy behavior)”.

Agreement

In Rel-17, the 14 HARQ processes feature is applicable for HD-FDD Cat M1 UEs in CE Mode A only.

For discussion in future meetings:

Whether 14 HARQ processes feature can be enabled for PDSCH repetition case


In RAN2#113bis-e meeting, the following agreements have been achieved [7]:

	RAN2#113bis-e agreements:

· 14 HARQ activation is configured by dedicated RRC signalling.

· Working assumption: No change to current L2 buffer size requirement.
· DL TBS of 1736 bits is configured by dedicated RRC signalling.

· FFS: Whether to update L2 buffer size requirement


With reference to these agreements, in this contribution, we will further discuss the RAN2 impacts of supporting 14 HARQ processes and maximum DL TBS of 1736 bits in eMTC and give our proposals. 
2. Discussion

2.1. About 14 HARQ supporting
In RAN1#105-e, it is has been agreed that the 14 HARQ processes feature is applicable for HD-FDD Cat M1 UEs in CE Mode A only.

Proposal 1: It is specified in TS 36.306 that 14 HARQ processes feature is only applicable for HD-FDD Cat M1 UEs in CE Mode A.
In RAN1#105-e, it is has been agreed that:

· In Rel-17, for the 14 HARQ processes feature, PUCCH repetition is not supported with HARQ-ACK bundling.
· In Rel-17, the 14 HARQ processes feature is not supported when the multi-TB grant feature is enabled.
Proposal 2: The restrictions for 14 HARQ processes feature are specified in TS 36.331.
2.2. About maximum DL TBS of 1736 bits supporting
Issue#2: Maximum DL TBS of 1736 bits capability reporting
According to the WID [1], DL TBS of 1736 bits can only be supported by HD-FDD Cat. M1 UEs in CE mode A. Considering that the 1736 bits DL TBS feature can be enabled by unicast RRC configuration, the UE should also report its capability by unicast signaling, e.g. by UE-EUTRA-Capability. 
Proposal 3: The 1736 bits DL TBS capability is defined in UE-EUTRA-Capability for HD-FDD Cat. M1 UEs in CE mode A.
Issue#3: Total layer 2 buffer sizes for UEs supporting maximum DL TBS of 1736 bits
After discussion in RAN2#114 e-meeting, it is still FFS whether to update L2 buffer size requirement for DL TBS of 1736 bits. 

In the current TS 36.306 specification, the total layer 2 buffer sizes for Cat. M1 UE is defined as following:

	Maximum number of DL-SCH transport block bits received within a TTI(bits)
	Maximum number of UL-SCH transport block bits transmitted within a TTI(bits)
	Total layer 2 buffer sizes(Bytes)

	1000
	1000
	20 000

	1000
	2984(UE supports ce-PUSCH-NB-MaxTBS-r14)
	40 000(UE supports ce-PUSCH-NB-MaxTBS-r14)


It can be deduced that, the total layer 2 buffer sizes≈(Maximum number of DL-SCH transport block bits received within a TTI + Maximum number of UL-SCH transport block bits transmitted within a TTI) *80/8.

The total layer 2 buffer sizes (bytes) requirement is determined according to the TB size and TB number that will be buffered in UE layer 2. And the total layer 2 buffer sizes (bytes) include the transmitting buffer sizes (bytes) and the receiving buffer sizes (bytes). If the receiving buffer sizes (bytes) are too small, re-transmission will be triggered frequently by RLC (e.g. RLC status PDU may be triggered by limited RLC buffer, instead of by t-Reordering timer), and if the transmitting buffer sizes (bytes) are too small, the transmitting efficiency may be impacted (e.g. there is not enough PDU to be transmitted). Although the DL TBS of 1736 bits is only used for HD-FDD UE, the HD-FDD only impacts the total user data rate (e.g. the UL data rate plus the DL data rate) comparing with the FD-FDD, it does not impacts the receiving buffer sizes requirement. So, we still suggest to calculate the total layer 2 buffer sizes with 80 RLC PDU buffered.
Thus, the total layer 2 buffer sizes for Cat. M1 UE supporting maximum DL TBS of 1736 bits are calculated as follows:

	Maximum number of DL-SCH transport block bits received within a TTI(bits)
	Maximum number of UL-SCH transport block bits transmitted within a TTI(bits)
	Total layer 2 buffer sizes(Bytes)

	1736(UE supports maximum DL TBS of 1736 bits)
	1000
	30 000(UE supports maximum DL TBS of 1736 bits)

	1736(UE supports maximum DL TBS of 1736 bits)
	2984(UE supports ce-PUSCH-NB-MaxTBS-r14)
	50 000(UE supports both ce-PUSCH-NB-MaxTBS-r14 and maximum DL TBS of 1736 bits)


Proposal 4a: The UE supports "Total layer 2 buffer size" of 30 000 bytes if the UE indicates not support of ce-PUSCH-NB-MaxTBS-r14 but support of maximum DL 1736 bits TBS. 

Proposal 4b: The UE supports "Total layer 2 buffer size" of 50 000 bytes if the UE indicates support of both ce-PUSCH-NB-MaxTBS-r14 and maximum DL 1736 bits TBS.

Issue#4: Supporting maximum DL TBS of 1736 bits with multi-TB or in SC-PTM

In RAN1#104 e-meeting, it is RAN1 assumption that 1736 DL TBS feature is compatible with all other eMTC features applicable for HD-FDD Cat. M1 UEs in CE mode A. 

And in RAN1#105 e-meeting, whether DL TBS of 1736 bits can be supported with multi-TB or can be supported in SC-PTM has been further discussed [8]. Most companies think that it can follow the assumption in RAN1#104-e meeting and nothing needs to be captured in the chairman’s notes. That means, from RAN1 perspective, DL TBS of 1736 bits can be supported with multi-TB and can be supported in SC-PTM.

Considering that DL TBS of 1736 bits and multi-TB scheduling can be jointly used to enhance DL transmission efficiency, from RAN2 perspective, we also agree DL TBS of 1736 bits could be supported in multi-TB scheduling and no RAN2 specification impacts have been identified.
Proposal 5: RAN2 confirm that DL TBS of 1736 bits can be supported in multi-TB scheduling.
In Rel-14 multicast downlink transmission, SC-MCCH and SC-MTCH are transmitted in PDSCH. If 1736 bits is to be supported for SC-PTM, considering that SC-MCCH and SC-MTCH are received by multiple UEs and eNB cannot obtain all the UE’s capabilities before sending SC-MCCH and SC-MTCH, eNB should simultaneously provide SC-PTM transmission without DL TBS of 1736 bits for legacy UEs and SC-PTM transmission with DL TBS of 1736 bits for UEs supporting DL TBS of 1736 bits feature. The required DL radio resource will be doubled and the RAN2 specification will be impacted much. Therefore, from RAN2 perspective, we suggest not to support DL TBS of 1736 bits in SC-PTM.
Proposal 6: From RAN2 perspective, DL TBS of 1736 bits is not supported in SC-PTM.
3. Conclusions

In this contribution, we make the following observations and proposals:

Proposal 1: It is specified in TS 36.306 that 14 HARQ processes feature is only applicable for HD-FDD Cat M1 UEs in CE Mode A.
Proposal 2: The restrictions for 14 HARQ processes feature are specified in TS 36.331.
Proposal 3: The 1736 bits DL TBS capability is defined in UE-EUTRA-Capability for HD-FDD Cat. M1 UEs in CE mode A.
Proposal 4a: The UE supports "Total layer 2 buffer size" of 30 000 bytes if the UE indicates not support of ce-PUSCH-NB-MaxTBS-r14 but support of maximum DL 1736 bits TBS. 

Proposal 4b: The UE supports "Total layer 2 buffer size" of 50 000 bytes if the UE indicates support of both ce-PUSCH-NB-MaxTBS-r14 and maximum DL 1736 bits TBS.

Proposal 5: RAN2 confirm that DL TBS of 1736 bits can be supported in multi-TB scheduling.
Proposal 6: From RAN2 perspective, DL TBS of 1736 bits is not supported in SC-PTM.
Based on the existing RAN1, RAN2 agreements and above proposals, we provide the related example text proposal for TS36.331 and TS36.306 in the appendix.
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Appendix
Text proposal for TS 36.331

Start of the first change

6.3.2
Radio resource control information elements

//skip the unrelated part//

–
PDSCH-Config

The IE PDSCH-ConfigCommon and the IE PDSCH-ConfigDedicated are used to specify the common and the UE specific PDSCH configuration respectively.

PDSCH-Config information element

-- ASN1START

//skip the unrelated part//
PDSCH-ConfigDedicated-v1610 ::=

SEQUENCE {


ce-PDSCH-MultiTB-Config-r16

SetupRelease {CE-PDSCH-MultiTB-Config-r16}

}
PDSCH-ConfigDedicated-r17 ::=

SEQUENCE {


ce-PDSCH-FourteenProcesses-r17


ENUMERATED {on}



OPTIONAL,
-- Cond MultiTBandHarqAckbundling

ce-PDSCH-DL1736TBS-r17




ENUMERATED {on}



OPTIONAL,
-- Need ON

}

PDSCH-ConfigDedicatedSCell-v1430 ::=

SEQUENCE {


tbsIndexAlt2-r14





ENUMERATED {b33}



OPTIONAL
-- Need OR

}

//skip the unrelated part//
	PDSCH-Config field descriptions

	//skip the unrelated part//

	ce-PDSCH-TenProcesses

Configuration of 10 (instead of 8) DL HARQ processes in FDD in CE mode A, see TS 36.212 [22] and TS 36.213 [23].

	ce-PDSCH-FourteenProcesses
Configuration of 14 DL HARQ processes in FDD in CE mode A, see TS 36.212 [22] and TS 36.213 [23].

	ce-PDSCH-DL1736TBS
Configuration of a maximum DL TBS of 1736 bits for HD-FDD Cat. M1 UEs in CE mode A, see TS 36.212 [22] and TS 36.213 [23].

	ce-SchedulingEnhancement

Activation of dynamic HARQ-ACK delay for HD-FDD for PDSCH in CE mode A controlled by the DCI, see TS 36.212 [22] and TS 36.213 [23]. Value range1 corresponds to the first range of HARQ-ACK delays, and value range2 corresponds to second range of HARQ-ACK delays.


	Conditional presence
	Explanation

	MultiTBandHarqAckbundling
	The field is optionally present, need ON, if DL multi-TB scheduling is not enabled and PUCCH repetition with HARQ-ACK bundling is not configured; otherwise it is not present.


//skip the unrelated part//

–
PhysicalConfigDedicated
The IE PhysicalConfigDedicated is used to specify the UE specific physical channel configuration.

PhysicalConfigDedicated information element

-- ASN1START

PhysicalConfigDedicated ::=

SEQUENCE {


//skip the unrelated part//

[[
pdsch-ConfigDedicated-v1610

PDSCH-ConfigDedicated-v1610

OPTIONAL,  -- Need ON



pusch-ConfigDedicated-v1610

PUSCH-ConfigDedicated-v1610

OPTIONAL,  -- Need ON



ce-CSI-RS-Feedback-r16


ENUMERATED {enabled}


OPTIONAL,  -- Need OR



resourceReservationConfigDedicatedDL-r16
SetupRelease {ResourceReservationConfigDedicatedDL-r16}

OPTIONAL,  -- Need ON



resourceReservationConfigDedicatedUL-r16
SetupRelease {ResourceReservationConfigDedicatedUL-r16}

OPTIONAL,  -- Need ON



soundingRS-UL-ConfigDedicatedAdd-r16

SetupRelease {SoundingRS-UL-ConfigDedicatedAdd-r16}



















OPTIONAL, --  Need ON



uplinkPowerControlAddSRS-r16
SetupRelease {UplinkPowerControlAddSRS-r16}
OPTIONAL, -- Need ON



soundingRS-VirtualCellID-r16

SetupRelease {SoundingRS-VirtualCellID-r16}
OPTIONAL, -- Need ON



widebandPRG-r16




SetupRelease {WidebandPRG-r16}



OPTIONAL  -- Need ON


]]

[[
pdsch-ConfigDedicated-r17

PDSCH-ConfigDedicated-r17

OPTIONAL,-- Need ON


]]
}

//skip the unrelated part//

–
PUR-Config
The IE PUR-Config is used to specify the PUR configuration.

PUR-Config information element
-- ASN1START

PUR-Config-r16 ::=

SEQUENCE {



pur-ConfigID-r16



PUR-ConfigID-r16


OPTIONAL,
-- Need OR


pur-ImplicitReleaseAfter-r16
ENUMERATED {n2, n4, n8, spare}
OPTIONAL,
-- Need OR


pur-StartTimeParameters-r16

SEQUENCE {



periodicityAndOffset-r16

PUR-PeriodicityAndOffset-r16,



startSFN-r16




INTEGER (0..1023),



startSubFrame-r16



INTEGER (0..9),



hsfn-LSB-Info-r16



BIT STRING (SIZE(1))


}

OPTIONAL,
--Need ON


pur-NumOccasions-r16


ENUMERATED {one, infinite},


pur-RNTI-r16




C-RNTI





OPTIONAL,
-- Need ON


pur-TimeAlignmentTimer-r16

INTEGER (1..8)



OPTIONAL,
-- Need OR


pur-RSRP-ChangeThreshold-r16
SetupRelease {PUR-RSRP-ChangeThreshold-r16} OPTIONAL,
-- Need ON


pur-ResponseWindowTimer-r16

ENUMERATED {sf240, sf480, sf960, sf1920, sf3840, sf5760, sf7680, sf10240}

OPTIONAL,
-- Need ON


pur-MPDCCH-Config-r16


PUR-MPDCCH-Config-r16

OPTIONAL,
-- Need ON


pur-PDSCH-FreqHopping-r16

BOOLEAN,

pur-PDSCH-DL1736TBS-r17


ENUMERATED {on}



OPTIONAL,
-- Need ON

pur-PUCCH-Config-r16


PUR-PUCCH-Config-r16

OPTIONAL,
-- Need ON


pur-PUSCH-Config-r16


PUR-PUSCH-Config-r16

OPTIONAL,
-- Need ON


...

}

PUR-MPDCCH-Config-r16 ::=

SEQUENCE {


mpdcch-FreqHopping-r16


BOOLEAN,


mpdcch-Narrowband-r16


INTEGER (1..maxAvailNarrowBands-r13),


mpdcch-PRB-PairsConfig-r16

SEQUENCE{



numberPRB-Pairs-r16



ENUMERATED {n2, n4, n6, spare1},



resourceBlockAssignment-r16

BIT STRING (SIZE(4))


},


mpdcch-NumRepetition-r16

ENUMERATED {r1, r2, r4, r8, r16, r32, r64, r128, r256},


mpdcch-StartSF-UESS-r16


CHOICE {



fdd







ENUMERATED {v1, v1dot5, v2, v2dot5, v4, v5, v8, v10},



tdd






ENUMERATED {v1, v2, v4, v5, v8, v10, v20, spare1}


},


mpdcch-Offset-PUR-SS-r16
ENUMERATED {zero, oneEighth, oneQuarter,












threeEighth, oneHalf, fiveEighth,












threeQuarter, sevenEighth}

}

PUR-PUCCH-Config-r16 ::=


SEQUENCE {


n1PUCCH-AN-r16





INTEGER (0..2047)


OPTIONAL,
-- Need ON


pucch-NumRepetitionCE-Format1-r16
ENUMERATED {n1, n2, n4, n8}
OPTIONAL
-- Need ON

}

PUR-PUSCH-Config-r16 ::=

SEQUENCE {


pur-GrantInfo-r16



CHOICE {



ce-ModeA





SEQUENCE {




numRUs-r16





BIT STRING (SIZE(2)),




prb-AllocationInfo-r16


BIT STRING (SIZE(10)),




mcs-r16






BIT STRING (SIZE(4)),




numRepetitions-r16



BIT STRING (SIZE(3))



},



ce-ModeB





SEQUENCE {




subPRB-Allocation-r16


BOOLEAN,




numRUs-r16





BOOLEAN,




prb-AllocationInfo-r16


BIT STRING (SIZE(8)),




mcs-r16






BIT STRING (SIZE(4)),




numRepetitions-r16



BIT STRING (SIZE(3))



}


}
OPTIONAL,
-- Need ON


pur-PUSCH-FreqHopping-r16

BOOLEAN,


p0-UE-PUSCH-r16




INTEGER (-8..7),


alpha-r16





Alpha-r12,


pusch-CyclicShift-r16


ENUMERATED {n0, n6},


pusch-NB-MaxTBS-r16



BOOLEAN,


locationCE-ModeB-r16


INTEGER (0..5)
OPTIONAL -- Cond SubPRB

}

PUR-RSRP-ChangeThreshold-r16 ::= SEQUENCE {


increaseThresh-r16



RSRP-ChangeThresh-r16,


decreaseThresh-r16



RSRP-ChangeThresh-r16
OPTIONAL

--Need OP

}

RSRP-ChangeThresh-r16 ::= ENUMERATED {dB4, dB6, dB8, dB10, dB14, dB18, dB22, dB26, dB30, dB34, spare6, spare5, spare4, spare3, spare2, spare1}

-- ASN1STOP

	PUR-Config field descriptions

	alpha

Parameter: αc(3). See TS 36.213 [23], clause 5.1.1.1. 

	hsfn-LSB-Info

Indicates the LSB of the H-SFN corresponding to the last subframe of the first transmission of RRCConnectionRelease message containing pur-Config.

	locationCE-ModeB

PRB location within the narrowband when PUSCH sub-PRB resource allocation is enabled for PUR grant in CE mode B.

	mpdcch-FreqHopping

Frequency hopping activation/deactivation for MPDCCH. See TS 36.213 [23].

	mpdcch-Narrowband

Indicates the index of a narrowband on which the UE monitors for MPDCCH, see TS 36.213 [23], clause 9.1.5. Field values (1..maxAvailNarrowBands-r13) correspond to narrowband indices (0..maxAvailNarrowBands-r13-1) as specified in TS 36.211 [21].

	mpdcch-NumRepetition

Maximum number of repetitions levels for UE-SS for MPDCCH, see TS 36.213 [23].

	mpdcch-Offset-PUR-SS

Starting subframes configuration of the MPDCCH search space for PUR, see TS 36.213 [23].

	mpdcch-PRB-PairsConfig

Indicates the configuration of physical resource-block pairs used for MPDCCH. See TS 36.213 [23]. mpdcch-PRB-Pairs indicates the number of PRB pairs. Value n2 corresponds to 2 PRB pairs; n4 corresponds to 4 PRB pairs and so on. resourceBlockAssignment indicates the index to a specific combination of PRB pair for MPDCCH set. See TS 36.213 [23], clause 9.1.4.4.

	mpdcch-StartSF-UESS

Starting subframe configuration for an MPDCCH PUR search space, see TS 36.213 [23]. Value v1 corresponds to 1, value v1dot5 corresponds to 1.5, and so on.

	n1PUCCH-AN

Indicates UE-specific PUCCH AN resource offset, see TS 36.213 [23], clause 10.1.

	p0-UE-PUSCH

Parameter: P0_UE_PUSCH,c (3). See TS 36.213 [23], clause 5.1.1.1, unit dB.

	pucch-NumRepetitionCE-Format1
Number of PUCCH repetitions for PUCCH format 1/1a, see TS 36.211 [21] and TS 36.213 [23]. When pur-GrantInfo is set to ce-ModeA, value n1 corresponds to 1 repetition, value n2 corresponds to 2 repetitions, and so on. When pur-GrantInfo is set to ce-ModeB, actual value corresponds to 4 * indicated value.

	pusch-CyclicShift

Parameter: [image: image3.png]Nesi



 See TS 36.211 [21] clause 5.5.2.1.1. Value n0 corresponds to 0 and n6 corresponds to 6.

	pusch-NB-MaxTBS

Activation of 2984 bits maximum PUSCH TBS in 1.4 MHz in CE mode A, see TS 36.212 [22] and TS 36.213 [23].

	pur-GrantInfo

Indicates UL grant for transmission using PUR. Field set to ce-ModeA indicates the PUR grant is for CE Mode A and the field set to ce-ModeB indicates the PUR grant is for CE Mode B. numRUs indicates DCI field for PUSCH number of resource units, see TS 36.213 [23] clause 8.1.6. prbAllocationInfo indicates DCI field for PUSCH resource block assignment, see TS 36.212 [22], clause 5.3.3.1.10 (CE Mode A) and clause 5.3.3.1.11 (CE Mode B). mcs indicates DCI field for PUSCH modulation and coding scheme, see TS 36.213 [23] clause 8.6. numRepetitions indicates DCI field for PUSCH repetition number, see TS 36.213 [23] clause 8.0.

For CE Mode A, numRUs set to '00' indicates use of full-PRB resource allocation, otherwise sub-PRB resource allocation as defined in TS 36.213 [23], clause 8.1.6. For CE Mode B, subPRB-Allocation indicates whether sub-PRB resource allocation is used.

	pur-ImplicitReleaseAfter

Number of consecutive PUR occasions that can be skipped before implicit release, as specified in 5.3.3.20. Value n2 corresponds to 2 PUR occasions, value n4 corresponds to 4 PUR occasions and so on. 

	pur-NumOccasions

Number of PUR occasions. Value one corresponds to 1 PUR occasion, and value infinite corresponds to an infinite number of PUR occasions.

	pur-PDSCH-DL1736TBS
Configuration of a maximum DL TBS of 1736 bits activation/deactivation for PDSCH, see TS 36.212 [22] and TS 36.213 [23].

	pur-PDSCH-FreqHopping

Frequency hopping activation/deactivation for PDSCH. See TS 36.213 [23].

	pur-PeriodicityAndOffset

Indicates the periodicity for the PUR occasions and time offset until the first PUR occasion.

	pur-PUSCH-FreqHopping

Frequency hopping activation/deactivation for PUSCH. See TS 36.213 [23].

	pur-ResponseWindowTimer

PUR MPDCCH search space window duration. See TS 36.321 [6] and TS 36.213 [23]. Value in subframes. Value sf240 corresponds to 240 subframes, value sf480 corresponds to 480 subframes and so on.

	pur-RSRP-ChangeThreshold

Indicates the threshold(s) of change in serving cell RSRP in dB for TA validation. Value dB4 corresponds to 4 dB, value dB6 corresponds to 6 dB and so on. When pur-RSRP-ChangeThreshold is set to setup, if decreaseThresh is absent the value of increaseThresh is also used for decreaseThresh. 

	pur-TimeAlignmentTimer

Indicates the idle mode TA timer in seconds for TA validation. Actual value = indicated value * PUR periodicity.


	Conditional presence
	Explanation

	SubPRB
	This field is optionally present, need ON, if subPRB-Allocation is set to TRUE; otherwise the field is not present and UE shall delete any existing value for this field.


//skip the unrelated part//

6.3.6
Other information elements

//skip the unrelated part//

–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annexes B.1 and C.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.

NOTE 0:
For (UE capability specific) guidelines on the use of keyword OPTIONAL, see Annex A.3.5.

UE-EUTRA-Capability information element

-- ASN1START

//skip the unrelated part//

UE-EUTRA-Capability-v1630-IEs ::= SEQUENCE {


rf-Parameters-v1630





RF-Parameters-v1630






OPTIONAL,


sl-Parameters-v1630





SL-Parameters-v1630






OPTIONAL,


earlySecurityReactivation-r16


ENUMERATED {supported}




OPTIONAL,


mac-Parameters-v1630




MAC-Parameters-v1630,


measParameters-v1630




MeasParameters-v1630





OPTIONAL,


fdd-Add-UE-EUTRA-Capabilities-v1630

UE-EUTRA-CapabilityAddXDD-Mode-v1630,

tdd-Add-UE-EUTRA-Capabilities-v1630

UE-EUTRA-CapabilityAddXDD-Mode-v1630,


nonCriticalExtension




UE-EUTRA-Capability-r17-IEs








OPTIONAL

}

UE-EUTRA-Capability-r17-IEs ::= SEQUENCE {


phyLayerParameters-r17




PhyLayerParameters-r17





OPTIONAL,

nonCriticalExtension




SEQUENCE {}








OPTIONAL

}

UE-EUTRA-CapabilityAddXDD-Mode-r9 ::=
SEQUENCE {


phyLayerParameters-r9




PhyLayerParameters





OPTIONAL,


featureGroupIndicators-r9



BIT STRING (SIZE (32))




OPTIONAL,


featureGroupIndRel9Add-r9



BIT STRING (SIZE (32))




OPTIONAL,


interRAT-ParametersGERAN-r9



IRAT-ParametersGERAN




OPTIONAL,


interRAT-ParametersUTRA-r9



IRAT-ParametersUTRA-v920



OPTIONAL,


interRAT-ParametersCDMA2000-r9


IRAT-ParametersCDMA2000-1XRTT-v920

OPTIONAL,


neighCellSI-AcquisitionParameters-r9
NeighCellSI-AcquisitionParameters-r9
OPTIONAL,


...

}

//skip the unrelated part//

PhyLayerParameters-v1610 ::=


SEQUENCE {


ce-Capabilities-v1610
SEQUENCE {



ce-CSI-RS-Feedback-r16





ENUMERATED {supported}


OPTIONAL,



ce-CSI-RS-FeedbackCodebookRestriction-r16
ENUMERATED {supported}


OPTIONAL,



crs-ChEstMPDCCH-CE-ModeA-r16



ENUMERATED {supported}


OPTIONAL,



crs-ChEstMPDCCH-CE-ModeB-r16



ENUMERATED {supported}


OPTIONAL,



crs-ChEstMPDCCH-CSI-r16





ENUMERATED {supported}


OPTIONAL,



crs-ChEstMPDCCH-ReciprocityTDD-r16


ENUMERATED {supported}


OPTIONAL,



etws-CMAS-RxInConnCE-ModeA-r16



ENUMERATED {supported}


OPTIONAL,



etws-CMAS-RxInConnCE-ModeB-r16



ENUMERATED {supported}


OPTIONAL,



mpdcch-InLteControlRegionCE-ModeA-r16

ENUMERATED {supported}


OPTIONAL,



mpdcch-InLteControlRegionCE-ModeB-r16

ENUMERATED {supported}


OPTIONAL,



pdsch-InLteControlRegionCE-ModeA-r16

ENUMERATED {supported}


OPTIONAL,



pdsch-InLteControlRegionCE-ModeB-r16

ENUMERATED {supported}


OPTIONAL,



multiTB-Parameters-r16





CE-MultiTB-Parameters-r16 

OPTIONAL,



resourceResvParameters-r16




CE-ResourceResvParameters-r16
OPTIONAL


}
OPTIONAL,


widebandPRG-Slot-r16



ENUMERATED {supported}


OPTIONAL,


widebandPRG-Subslot-r16



ENUMERATED {supported}


OPTIONAL,


widebandPRG-Subframe-r16


ENUMERATED {supported}


OPTIONAL,


addSRS-r16

SEQUENCE {



addSRS-FrequencyHopping-r16

ENUMERATED {supported}


OPTIONAL,



addSRS-AntennaSwitching-r16

ENUMERATED {useBasic}


OPTIONAL,



addSRS-CarrierSwitching-r16

ENUMERATED {supported}


OPTIONAL


} OPTIONAL,


virtualCellID-BasicSRS-r16


ENUMERATED {supported}


OPTIONAL,


virtualCellID-AddSRS-r16

ENUMERATED {supported}


OPTIONAL

}
PhyLayerParameters-r17 ::=


SEQUENCE {


ce-PDSCH-FourteenProcesses-r17



ENUMERATED {supported}


OPTIONAL

ce-PDSCH-DL1736TBS-r17





ENUMERATED {supported}


OPTIONAL
}
//skip the unrelated part//
	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	//skip the unrelated part//
	

	ce-PDSCH-TenProcesses

Indicates whether the UE supports 10 DL HARQ processes in FDD in CE mode A.
	Yes

	ce-PDSCH-FourteenProcesses
Indicates whether the UE supports 14 DL HARQ processes in FDD in CE mode A.
	Yes

	ce-PDSCH-DL1736TBS
Indicates whether the UE supports a maximum DL TBS of 1736 bits in HD-FDD in CE mode A.
	Yes


End of the change

Text proposal for TS 36.306
Start of the change

4.1A
ue-CategoryDL and ue-CategoryUL

The fields ue-CategoryDL and ue-CategoryUL define downlink/uplink capability respectively. The parameters set by the UE DL/UL Categories are defined in clause 4.2. Tables 4.1A-1 and 4.1A-2 define the downlink and, respectively, uplink physical layer parameter values for each UE DL/UL Category. Table 4.1A-4 defines the minimum capability for the maximum number of bits of a MCH transport block received within a TTI for an MBMS capable UE capable of reception via MBSFN. Table 4.1A-6 defines the only combinations for UE UL and DL Categories that are allowed to be signalled with ue-CategoryDL and ue-CategoryUL. Table 4.1A-6 also defines which UE Categories a UE shall indicate in addition to the combinations for UE UL and DL Categories. For a BL UE, Table 4.1A-7 defines the only combinations for UE UL and DL Categories that are allowed to be signalled with ue-CategoryDL and ue-CategoryUL, and which UE Categories a UE shall indicate in addition to the combinations for UE UL and DL Categories. A UE indicating DL category 13 may indicate category 9 or 10 in ue-Category-v1170. A UE indicating Category M2 shall also indicate Category M1.
Table 4.1A-1: Downlink physical layer parameter values set by the field ue-CategoryDL
	UE DL Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note 1)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	DL Category M1
(NOTE 4)
	1000 or 1736
	1000 or 1736
	25344 or 43008
	1

	DL Category M2
	4008
	4008
	73152
	1

	DL Category 0 (Note 2)
	1000
	1000
	25344
	1

	//skip the unrelated part//

	DL Category 26
	3422400– 3531888
	299856 (8 layers, 64QAM)

391656 (8 layers, 256QAM)

502624 (8 layers, 1024QAM)
149776 (4 layers, 64QAM)

195816 (4 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

201936 (4 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

251640 (4 layers, 1024QAM)

75376 (2 layers, 64QAM)

97896 (2 layers, 256QAM, if alternativeTBS-Index-r14 is not supported)

100752 (2 layers, 256QAM, if alternativeTBS-Index-r14 is supported)

125808 (2 layers, 1024QAM)
	42631680
	2 or 4 or 8

	NOTE 1:
In carrier aggregation operation, the DL-SCH processing capability can be shared by the UE with that of MCH received from a serving cell. If the total eNB scheduling for DL-SCH and an MCH in one serving cell at a given TTI is larger than the defined processing capability, the prioritization between DL-SCH and MCH is left up to UE implementation.
NOTE 2:
Within one TTI, a UE indicating category 0 shall be able to receive up to 1000 bits for a transport block associated with C-RNTI/Semi-Persistent Scheduling C-RNTI/P-RNTI/SI-RNTI/RA-RNTI and up to 2216 bits for another transport block associated with P-RNTI/SI-RNTI/RA-RNTI.

NOTE 3:
The UE indicating category x shall reach the value within the defined range indicated by "Maximum number of DL-SCH transport block bits received within a TTI" of category x. The UE shall determine the required value within the defined range indicated by "Maximum number of DL-SCH transport block bits received within a TTI" of the corresponding category, based on its capabilities (i.e. CA band combination, MIMO, Modulation scheme). If the UE capability of CA band combination, MIMO and modulation scheme supported can exceed the upper limit of the defined range, the UE shall support the maximum value of the defined range indicated by "Maximum number of DL-SCH transport block bits received within a TTI" of the corresponding category.
NOTE 4:
The UE supports "Maximum number of DL-SCH transport block bits received within a TTI" and "Maximum number of bits of a DL-SCH transport block received within a TTI" of 1736 bits if the UE indicates support of ce-PDSCH-DL1736TBS-r17. Otherwise the UE supports 1000 bits. 
                 The UE supports "Total number of soft channel bits" of 43008 bits if the UE indicates support of ce-PDSCH-DL1736TBS-r17. Otherwise the UE supports 25344 bits.


Table 4.1A-2: Uplink physical layer parameter values set by the field ue-CategoryUL

	UE UL Category
	Maximum number of UL-SCH transport block bits transmitted within a TTI
	Maximum number of bits of an UL-SCH transport block transmitted within a TTI
	Support for 64QAM in UL
	Support for 256QAM in UL

	UL Category M1

(Note 1)
	1000 or 2984
	1000 or 2984
	No
	No

	UL Category M2
	6968
	6968
	No
	No

	UL Category 0
	1000
	1000
	No
	No

	UL Category 1bis
	5160
	5160
	No
	No

	UL Category 3
	51024
	51024
	No
	No

	UL Category 5
	75376
	75376
	Yes
	No

	UL Category 7
	102048
	51024
	No
	No

	UL Category 8
	1497760
	149776
	Yes
	No

	UL Category 13
	150752
	75376
	Yes
	No

	UL Category 14
	9585664
	149776
	Yes
	No

	UL Category 15
	226128
	75376
	Yes
	No

	UL Category 16
	105528
	105528
	Yes
	Yes

	UL Category 17
	2119360
	211936
	Yes
	Yes

	UL Category 18
	211056
	105528
	Yes
	Yes

	UL Category 19
	13563904
	211936
	Yes
	Yes

	UL Category 20
	316584
	105528
	Yes
	Yes

	UL Category 21
	301504
	75376
	Yes
	No

	UL Category 22
	422112
	105528
	Yes
	Yes

	UL Category 23
	527640
	105528
	Yes
	Yes

	UL Category 24
	633168
	105528
	Yes
	Yes

	UL Category 25
	738696
	105528
	Yes
	Yes

	UL Category 26
	844224
	105528
	Yes
	Yes

	NOTE 1:
The UE supports "Maximum number of UL-SCH transport block bits transmitted within a TTI" and "Maximum number of bits of an UL-SCH transport block transmitted within a TTI" of 2984 bits if the UE indicates support of ce-PUSCH-NB-MaxTBS-r14. Otherwise the UE supports 1000 bits. 
	


Table 4.1A-3: Total layer 2 buffer sizes set by the fields ue-CategoryDL and ue-CategoryUL

	UE DL Category
	UE UL Category
	Total layer 2 buffer size [bytes]
	With support for split bearers [bytes]

	DL Category M1 (Note 1)
	UL Category M1
	20 000 or 40 000 or 30 000 or 50 000
	N/A

	DL Category M2
	UL Category M2
	100 000
	N/A

	DL Category 0
	UL Category 0
	20 000
	N/A

	DL Category 1bis
	UL Category 1bis
	150 000
	230 000

	DL Category 4
	UL Category 5
	2 200 000
	3 300 000

	DL Category 6
	UL Category 5
	3 500 000
	6 000 000

	DL Category 6
	UL Category 16
	3 800 000
	6 300 000
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	DL Category 26
	UL Category 20
	37 000 000
	66 600 000

	DL Category 26
	UL Category 22
	31 500 000
	52 000 000

	DL Category 26
	UL Category 23
	34 400 000
	55 300 000

	DL Category 26
	UL Category 24
	36 300 000
	60 900 000

	DL Category 26
	UL Category 25
	39 000 000
	63 900 000

	DL Category 26
	UL Category 26
	42 000 000
	71 500 000

	NOTE 1:
The UE supports "Total layer 2 buffer size" of 40 000 bytes if the UE indicates support of ce-PUSCH-NB-MaxTBS-r14 but not support of ce-PDSCH-DL1736TBS-r17. The UE supports "Total layer 2 buffer size" of 30 000 bytes if the UE indicates not support of ce-PUSCH-NB-MaxTBS-r14 but support of ce-PDSCH-DL1736TBS-r17. The UE supports "Total layer 2 buffer size" of 50 000 bytes if the UE indicates support of ce-PUSCH-NB-MaxTBS-r14 and ce-PDSCH-DL1736TBS-r17. Otherwise the UE supports 20 000 bytes.


Start of the next change

4.3.4
Physical layer parameters

//skip the unrelated part//

4.3.4.xy
ce-PDSCH-FourteenProcesses-r17
This field indicates whether the UE supports 14 DL HARQ processes in HD-FDD when operating in coverage enhancement mode A, as specified in TS 36.212 [26] and TS 36.213 [22]. A UE indicating support of ce-PDSCH-FourteenProcesses-r17 shall also indicate support of ce-ModeA-r13. This field is only applicable for HD-FDD Cat M1 UEs in CE Mode A.
4.3.4.xz
ce-PDSCH-DL1736TBS-r17

This field indicates whether the UE supports a maximum DL TBS of 1736 bits in HD-FDD when operating in coverage enhancement mode A, as specified in TS 36.212 [26] and TS 36.213 [22]. A UE indicating support of ce-PDSCH-DL1736TBS-r17 shall also indicate support of ce-ModeA-r13. This field is only applicable for HD-FDD Cat. M1 UEs in CE Mode A.
End of the change


