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1 WID objective

	A-1. Further latency and power consumption reduction

· Evaluate power consumption/latency gain and specify necessary support for DL/UL data transmission on a dedicated resource during the Random Access procedure after NPRACH transmission and before the RRC connection setup is completed. [RAN2, RAN1, RAN3] 


2 Background
RAN1 have made agreements as follows on EDT:
	Agreements in RAN1#90bis
· From RAN1 point of view, it is feasible to support early UL data transmission in Msg3 from an NB-IoT UE using some TBS value(s) from the TBS range specified for NB-IoT in Rel-13 with a maximum total TBS of 1000 bits.

· FFS if and how there will also be a larger supported maximum total TBS

· The detailed value(s) should consider the payload size of early data packets from RAN2.

· From RAN1 perspective, the physical layer design will assume eNB is not required to always provide a grant of a larger TBS for Msg3 and can decide to just provide a grant for 88 bits instead

· Send LS to RAN2 informing the above (Xiaolei, HiSilicon, R1-1719100) (including eMTC agreements)
Agreements in RAN1#91
· The number of MCS/TBS/RU states that can be used for EDT will be chosen from 
· Limited MCS/TBS/RU states
· Alt. 0: 5 unused MCS/TBS/RU states and 0 bit in SIB
· Alt. 1: As many as supported by using 1 spare bit from RAR and 0 bit in SIB
· Alt. 2: As many as supported by using 2 spare bits from RAR and 0 bit in SIB
· Alt. 3: As many as supported by using 2 bits in SIB and 0 spare bit in RAR
· Alt. 4: As many as supported by using maximum TBS value in SIB and 0 spare bit in RAR
· Alt. 5: 1 spare bit in RAR used for new/modified UL grant and 0 bit in SIB
· From RAN1’s point of view, 

· Uplink subcarrier spacing field, subcarrier indication field, scheduling delay field and Msg3 repetition number field in RAR UL Grant for uplink EDT in Msg3 do not need to be changed according to current RAN2 agreements. 
· The above applies to above Alts. 1-4
Send reply LS (R1-1721227) – Matthew (Huawei) indicating RAN1 will select from Rel-13 NB PUSCH TBS values. For NB-IoT, it is feasible to support at least 5 MCS/TBS/RU size combinations. 

· Ask RAN2 how many TBS values are needed. 

Note: R1-1721227 is in principle agreed.

Update for eMTC will be taken into account in R1-1721242
· Final LS is agreed in R1-1721255
Agreements in RAN1#92

Agreement 

· The maximum TBS broadcasted in system information are selected from 8 values which are taken from the Rel-13 NPUSCH tables.

· The up to 4 possible TBS which is smaller than or equal to the maximum broadcast TBS values for the UE to choose among are FFS. FFS: How the UE obtains the up to 4 possible values.

Agreement
Support NW enabling the use of TBS smaller than the maximum configured. FFS details.


In LS R1-1721225, RAN1 asked RAN2 the following questions upon which we await answers:
1. To inform RAN1 how many TBS values are needed for early data transmission for each of NB-IoT and eMTC.

2. To provide feedback on the above mentioned alternatives for the number of MCS/TBS/RU states for NB-IoT.

3. To inform RAN1 whether one reserved bit in MAC RAR can be used for the EDT feature for eMTC.
RAN2 are leading this WI objective, and have made agreements including the following:

	Agreements in RAN2#99bis:
· For CP during the UL EDT procedure, if the UE receives a grant in which data does not fit, the UE does not send the data in Msg3. For UP solution it is FFS if the EDT grant can be used for UL data if the grant is smaller than the UL data size.

· Maximum possible grant size for Msg3 is broadcast per CE. It is FFS if the UE indicates the grant size it needs for Msg3 via PRACH partitioning.

· Send an LS to RAN1 with the agreements we have from this meeting and indicate that we assume that the legacy TBS table for PUSCH transmission is used for EDT.
· PRACH partitioning is used to indicate UE’s intention to use early data transmission in Msg3. Backward compatibility shall be preserved. FFS: details on the PRACH pool, e.g., preamble/time/frequency/carrier domain of PRACH partitioning.

Agreements in RAN2#100:
· The UE initiates EDT in Msg1 when the size of Msg3 including the user data, which UE intends to transmit, is equal or smaller than the maximum possible TBS size for Msg3 broadcast per CE.

· PRACH partitioning for EDT indication is configured per enhanced coverage level.

· Working assumption: Support for segmentation for this case is not prioritized.

· Working assumption: PRACH resource partitioning is not supported to indicate the intended data size other than legacy or maximum TBS broadcast per CE.

· FFS how to adress the padding issue in Msg3.

· UE category is not indicated in Msg1.

· For EDT indication, PRACH resources can be configured as in legacy eMTC or NB-IoT with respect to physical layer resources, preambles/subcarriers.
· PRACH resource pool, i.e. physical layer resources, preambles/subcarriers, for EDT indication is separate from PRACH resource pool for legacy RACH procedure.


In RAN2#101, RAN2 replies RAN1 an LS regarding EDT in R2-1803884.
	RAN2 thanks RAN1 for their LS on early data transmission for NB-IoT and eMTC.

RAN2 has discussed the following questions in the LS:

1) To inform RAN1 how many TBS values are needed for early data transmission for each of NB-IoT and eMTC.

2) To provide feedback on the above mentioned alternatives for the number of MCS/TBS/RU states for NB-IoT.
3) To inform RAN1 whether one reserved bit in MAC RAR can be used for the EDT feature for eMTC.

RAN2 reply:

RAN2 has discussed the TBS and UL grant for EDT Msg3 and made the following agreements:
· The minimum possible TB size is assumed to be around 320 bits based on the values in (N)PUSCH tables.
· If new UL grant format is defined, it does not need to be backwards compatible.

· Same RAR format is used for EDT UEs.

· The EDT UL grant shall always allow the max TB size broadcasted in system information unless the provided UL grant is for legacy Msg3.
RAN2 has discussed the padding issue of EDT Msg3. From RAN2 point of view, it would be beneficial if the UE could choose a TB size that requires minimum number of padding bits from a set of possible TBS values according to the UL grant in RAR. RAN2 has made the following agreements pending on RAN1 confirmation about the feasibility:

· The EDT UL grant shall allow the UE to choose an appropriate TB size, MCS, repetitions, and RUs (for NB-IoT) from a set of TB sizes provided based on the UL data. It is FFS how the set of possible TB sizes, MCS, repetitions, and RUs (for NB-IoT) is provided, e.g. hardcoded in the specs.

· RAN2 assumes that 8 possible candidate values for the maximum TB size broadcasted in system information. RAN2 assumes that for each maximum TB size broadcasted, up to 4 possible TB sizes, i.e. blind decoding options, are allowed.

For both NB-IoT and eMTC, RAN2 respectfully asks RAN1 to provide input on the feasibility of the above assumptions. If feasible, it is up to RAN1 to design a suitable way to provide TBS/MCS/RU. For eMTC, the reserved bit in MAC RAR can be used for the EDT feature in eMTC only if it is necessary.
2.1 2. Actions:

To RAN1:

ACTION: RAN2 respectfully asks RAN1 to take the above information into account and to provide feedback about the feasibility of EDT UL grant as described above.



3 Summary of offline outcome on Monday

Offline proposal 1:
· The 8 maximum TBS is {1000, 936, 808, 680, 584, 504, 408, 328}.

· Only values of NRU and values of TBS in legacy Rel-13 NPUSCH table can be used for EDT 

· For each of the 8 maximum TBS values

· For each of the Rel-13 reserved ‘MCS index’ states there is one number of RUs

· The number of repetitions changes depending on the actual TBS, potentially including numbers of repetitions which are not included in legacy NPUSCH repetition numbers (FFS how) 

Continue discussion during this week on the numbers of RUs and the actual TBS values
· The 8 maximum TBS values are: 1000, 936, 808, 680, 584, 504, 408, 328 bits

· For 1000 bits max TBS: I_RU = 3, 4, 5, 6, 7
· For 936 bits max TBS: I_RU = 3, 4, 5, 6, 7 

· For 808 bits max TBS: I_RU = 3, 4, 5, 6, 7

· For 680 bits max TBS: I_RU = 2, 3, 4, 6, 7
· For 584 bits max TBS: I_RU = 2, 3, 4, 5, 6

· For 504 bits max TBS: I_RU = 2, 3 4, 5, 6

· For 408 bits max TBS: I_RU = 1, 2, 3, 4, 5

· For 328 bits max TBS: I_RU = 1, 2, 3, 4, 5
· The 3 legacy MCS indices are used for fallback to non-EDT transmission;

Offline proposal 2
· The use of TBS smaller than the maximum configured is configured per CE level in SIB.
· In the below, Ti < Ti+1 
· When there are 4 permitted actual transmitted TBS {T1, T2, T3, T4}

· eNB can configure that the UE chooses from:

· T4 only

· T2 or T4
· T1, T2, T3, and T4
· When there are 3 permitted actual transmitted TBS {T1, T2, T3}

· eNB can configure the UE chooses from

· T3 only

· T2 or T3
· T1 or T2 or T3
· When there are 2 permitted actual transmitted TBS {T1, T2}

· eNB can configure the UE chooses from

· T2 only

· T1 or T2
4 Summary of discussion points
4.1 8 maximum TBS values
Agreements in RAN1#92
· The maximum TBS broadcasted in system information are selected from 8 values which are taken from the Rel-13 NPUSCH tables.

Summary of related inputs
	Source
	View summary
	Related proposals

	Huawei, HiSilicon
	{328, 424, 504, 584, 680, 776, 872, 1000}
	Proposal 2: The 8 values for the broadcast maximum TBS are {1000, 872, 776, 680, 584, 504, 424, 328} bits.

	Ericsson
	{328, 392, 440, 584, 680, 808, 936, 1000}
	Proposal 1
The range for the maximum TBS is {328, 392, 440, 584, 680, 808, 936, 1000} bits.

	ZTE, SaneChips
	{328,408,504,600 ,712,808,936,1000}
	Proposal 2: The maximum TBS broadcasted in system information are selected from {328,408,504,600 ,712,808,936,1000}bits.

	Sharp
	Distributed between the maximum TBS and the minimum TBS for early data transmission in Msg3 as uniformly as possible.
	Proposal 1:

•
The 8 values selected for the maximum TBS broadcasted in system information should be distributed between the maximum TBS and the minimum TBS for early data transmission in Msg3 as uniformly as possible.

	Qualcomm Incorporated
	{328,392,504,584,680,808,936,1000}
	Proposal 2: The set of maximum TBS is {328,392,504,584,680,808,936,1000}.


4.2 UL grant of RAR for EDT
Summary of related inputs
	Source
	View summary
	Related proposals

	Huawei, HiSilicon
	All five reserved states in RAR is used;
Different states can indicate different NRU
	Proposal 1: All five reserved states in current MCS field of the UL grant n RAR are used as much as possible.
Proposal 3: Allow the TBS value which is slightly smaller or larger than the broadcast maximum value to be indicated by one reserved states in UL grant of RAR format for better granularity of RU numbers and MCS indication.
Proposal 4: Adopt indicated TBS values and number of RUs in Table 3 or Table 4 for the reserved states in MCS field in UL grant of RAR format when EDT is supported, where the associated broadcast maximum TBS is configured in SIB.

	MediaTek
	The 4 EDT TBS values in subset [TBSMsg3]k = [TBS1, TBS2, TBS3, TBS4] and number of RUs are indicated by UL grant in RAR in 5 spare codepoints in MCS index table and 0 bit in SIB
	Proposal 3: Limited MCS/TBS/RU states Alt. 0 - The 4 EDT TBS values in subset [TBSMsg3]k = [TBS1, TBS2, TBS3, TBS4] and number of RUs are indicated by UL grant in RAR in 5 spare codepoints in MCS index table and 0 bit in SIB.

	Ericsson
	5 reserved MCS indices are used to indicate different number of RUs for EDT and the 3 legacy MCS indices are used for fallback to non-EDT transmission
	Proposal 2
The 5 reserved MCS indices are used for EDT and the 3 legacy MCS indices are used for fallback to non-EDT transmission.
Proposal 3
The 5 reserved MCS indices are used to indicate {2, 3, 4, 5, 6} RUs for EDT.
Proposal 8
If a need to increase some field in the EDT RAR UL grant is identified, consider removing the Uplink subcarrier spacing field (1 bit) and reducing the Subcarrier indication field size from 6 bits to 5 bits.


	ZTE, SaneChips
	Five reserved MCS states in RAR grant (011~111) are used to indicate the number of RU for EDT transmission
	Proposal 6: Five reserved MCS states in RAR grant (011~111) are used to indicate the number of RU for EDT transmission, which is chosen from the RU set {4,5,6,8,10}.

	Nokia, Nokia Shanghai Bell
	New uplink grants are introduced for EDT
	Proposal 6: Use reserved bit in MAC RAR to differentiate EDT from legacy uplink grant.

Proposal 7: New uplink grants are introduced for EDT.

	Samsung
	New uplink grants are introduced for EDT
	Observation #2: Current RAR grant size can be extended by 1~5 bits and no any impact on backward compatibility of MAC RAR CE.
Proposal #3: Use the same resource allocation within a RU, different RU number and the same repetition number for the up to 4 possible TBSs.
Proposal #4: A new MCS/RU/TBS table is specified, and each index of the table includes one modulation order, one or multiple TBS, and the RU number corresponding to each TBS.

Proposal #6: For each broadcast maximum TBS value, a corresponding MCS/RU/TBS table is specified.
Proposal #5: Legacy TBS value of 88bits should be preserved in the new MCS/RU/TBS table to support fallback to legacy Msg3.

	LG Electronics
	5 reserved MCS indices are used for EDT;
More than one MCS index can indicates different number of RUs;
	Proposal 2: eNB can reject the EDT request by allocating the same TBS as the current one (88bits) in MAC RAR UL grant.

•
When scheduled TBS for Msg.3 is the same as the current one, UE transmits Msg.3 accordingly and follows the legacy contention-based random access procedure
Proposal 5: Unused entries in the table of MCS index for Msg.3 can be additionally used to accept EDT request and schedule larger TBS(s) for EDT Msg.3 than the current one (88bits).

•
Unused entries can be reinterpreted for the purpose of EDT Msg.3 scheduling only when its RAR corresponds to RAPID reserved for EDT request

•
The maximum TBS values for EDT Msg.3 are identical regardless of MCS indices if those indices are reserved for EDT TBS scheduling

•
More than one MCS index should be used for adjusting code rate of EDT Msg.3 by scheduling different number of RUs

	Intel Corporation
	Use five reserved states for UL grant of EDT
	Proposal 1:

•
Use the five reserved states in MCS field to indicate whether the UL grant is for the scheduling of early data transmission in Msg3.

o
No spare bits in RAR or additional bits in SIB are used. 

o
The MCS/TBS/RU table depends on the maximum TBS broadcast per CE.

	Qualcomm Incorporated
	TBS information is not indicated in RAR
	Proposal 1: There is no EDT TBS information included in the RAR:

-  The eNB signals whether the UE can select a smaller TBS in SIB.

	Institute for Information Industry (III)
	Different TBS table for different CE level
	Proposal 1: Different MCS tables for Msg3 NPUSCH are used for different CE levels.


Potential proposal#2: 
· Only values NRU and TBS in legacy Rel-13 NPUSCH table can be used for EDT and are indicated in UL grant of RAR;

· In UL grant in RAR for scheduling Msg3 transmission when EDT is requested:
· 3 legacy MCS indices are used for fallback to non-EDT transmission;

· 5 reserved MCS states are used for scheduling Msg3 for EDT transmission;

· 5 reserved states corresponds to different number of RUs;
· For each indicated number of RUs, allow the TBS value which is slightly smaller or larger than the broadcast maximum value to be used;
4.3 Use of TBS smaller than the maximum TBS
4.3.1 How to enable the use of TBS smaller than the maximum TBS
RAN1 #92 Agreement
Support NW enabling the use of TBS smaller than the maximum configured. FFS details.
Summary of related inputs
	Source
	View summary
	Related proposals

	Huawei, HiSilicon
	Enable/disable per CE level in SIB;
	Proposal 5: Network enables/disables the use of TBS smaller than the maximum indicated for EDT per coverage level.
Proposal 6: Use broadcast signalling per coverage level for enabling/disabling the use of TBS smaller than the maximum for EDT.

	Ericsson
	Enable/disable per CE level in SIB;
	Proposal 4
The number of (up to 4) possible smaller TBS that eNB needs to blindly decode is indicated in SIB per CE level.
Proposal 5
The possible smaller TBS values are derived from the configured maximum TBS (for the CE level), the configured maximum number of blind decodes (for the CE level), and the resource allocation (number of RUs).

	ZTE, SaneChips
	Enable/disable in SIB;
	Proposal 4: 1 bit in SIB is used to indicate eNB enabling the use of TBS smaller than the maximum configured

	Nokia, Nokia Shanghai Bell
	Enable/disable in SIB;
	Proposal 2: eNB can indicate TBS smaller than the maximum configured via DCI.
Proposal 3: eNB can enable/disable TBS selection and resource adjustment by UE via SIB.

	Samsung
	Enable/disable per CE level;
	Proposal #2: The use of TBS smaller than the broadcast maximum TBS can be enabled/disabled per CE level.

	LG Electronics
	Enable/disable in UL grant;
	Proposal 3: eNB can enable the use of TBSs smaller than the configured maximum TBS for EDT Msg.3 via corresponding UL grant.

•
At least one entry in the table of MCS index for Msg.3 should be reserved for enabling the use of TBSs smaller than the configured maximum TBS for EDT Msg.3

•
At least one entry in the table of MCS index for Msg.3 should be reserved for disabling the use of TBSs smaller than the configured maximum TBS for EDT Msg.3

Proposal 6: When UE is allowed to choose an appropriate TBS value among 4 possible TBS ones, Msg.3 repetition number can be adjusted depending on the chosen TBS by UE.

•
eNB schedules Msg.3 repetition number in UL grant assuming the configured maximum TBS for EDT Msg.3 is going to be chosen by UE

•
When the chosen TBS is smaller than the configured maximum TBS for EDT Msg.3, the actual repetition number of EDT Msg.3 will be scaled down properly to keep the effective code rate which eNB intended as similar as possible

•
FFS on how to scale down the actual Msg.3 repetition number

	Sharp
	N/A
	Proposal 3:

•
NW enables the use of TBS smaller than the broadcasted maximum TBS to request the UE to fall back to legacy Msg3 transmission. 

	Qualcomm Incorporated
	Enable/disable in SIB;
	Proposal 1: There is no EDT TBS information included in the RAR:

-  The eNB signals whether the UE can select a smaller TBS in SIB.


4.3.2 How to determine up to 4 possible TBS values

RAN1 #92 Agreement
· The up to 4 possible TBS which is smaller than or equal to the maximum broadcast TBS values for the UE to choose among are FFS. FFS: How the UE obtains the up to 4 possible values.
Summary of related inputs
	Source
	
	Related proposals

	Huawei, HiSilicon
	Up to 4 TBS values are implicitly derived;
	Proposal 7: The indicated TBS by UL grant in RAR and a minimum TBS around 320 bits, are the maximum and minimum one in the up to 4 candidates for blind detection. Up to 2 remaining TBS values are selected in between to minimize the padding.

	MediaTek
	The NB can broadcast maximum TBS value TBSmax, k and corresponding subset [TBSMsg3]k = [TBS1, TBS2, TBS3, TBS4] per coverage class level on SIB2 / SIB22
	Proposal 2: The UE selects the maximum TBS value TBSmax, k and corresponding subset [TBSMsg3]k = [TBS1, TBS2, TBS3, TBS4] that best fit its UL transmission.

Proposal 4: The NB can broadcast maximum TBS value TBSmax, k and corresponding subset [TBSMsg3]k = [TBS1, TBS2, TBS3, TBS4] per coverage class level on SIB2 / SIB22.

	Ericsson
	Up to 4 TBS values are implicitly derived.
	Proposal 5
The possible smaller TBS values are derived from the configured maximum TBS (for the CE level), the configured maximum number of blind decodes (for the CE level), and the resource allocation (number of RUs).
Proposal 6
When the UE selects a smaller TBS than the maximum TBS (indicated in SIB), the number of NPUSCH transmissions is scaled down proportionally (details FFS).
Proposal 7
Physical channel timing relationships are based on the number of Msg3 NPUSCH repetitions indicated in the RAR UL grant, regardless of the number of transmitted repetitions.

	ZTE, SaneChips
	Up to 4 TBS values are implicitly derived.
	Proposal 3: The possible TBS that UE can choose (up to 4 ) is indicated via the maximum TBS set.

	Nokia, Nokia Shanghai Bell
	Up to 4 TBS values are implicitly derived.
	Proposal 1: The up to 4 possible TBS which is smaller than or equal to the maximum broadcast TBS values for the UE to choose among are predefined in the specification (e.g. via a new table or based on existing table by selecting the same I-TBS value with lower values of I-RU).

	Samsung
	?
	Proposal #1: The up to 4 possible TBSs always include the broadcast maximum TBS.

Proposal #3: Use the same resource allocation within a RU, different RU number and the same repetition number for the up to 4 possible TBSs.

Observation #1: It is feasible to provide up to 4 possible TBSs for EDT Msg3 via RAR grant from RAN1 perspective.

	Intel Corporation
	implicit indication of up to 4 TBS in RAR
	Proposal 2:

•
Multiple implicit UL grants are used to schedule up to 4 possible TBS values for UE to choose among.

o
The frequency resource allocation is indicated as in legacy Msg3 and is used for all possible TBS values.

o
The number of RUs is indicated by the reserved states in the MCS field.


A subset of the states indicate that the allocated number of RUs applies to all possible TBS values, while the remaining states indicate that a smaller number of RUs applies to smaller ones among the up to 4 possible TBS values. 

o
The largest TBS among the up to 4 possible values is determined by the largest value no more than the broadcasted maximum TBS corresponding to the allocated number of RUs in Rel-13 NPUSCH TBS table.


The other smaller TBS values are determined by a predefined mapping from the largest TBS.

o
Modulation order is determined according to the TBS index and allocated number of subcarriers.

o
The number of repetitions is indicated by the repetition number field in the UL grant as in legacy NB-IoT, applying to all possible TBS values.

	Sharp
	Up to 4 TBS values are implicitly derived.
	Proposal 2:

•
The number of possible TBS for the UE to choose among and their values are predefined or RRC configured per each broadcasted maximum TBS.

	Qualcomm Incorporated
	Up to 4 TBS values are implicitly derived, only based on maximum broadcast TBS.
	Proposal 3: Adopt Table 1 for the 4 candidate TBS values for the corresponding maximum TBS
Table 1 Candidate TBS for each maximum TBS

328

392

504

584

680

808

936

1000

1st TBS

328

392

504

600
680

808

936

1000

2nd TBS

208

328

392

504

504

584

680

808

3rd TBS

-

208

328

392

328

392

504

584

4th TBS

-

-

208

208

208

208

328

392



	Institute for Information Industry (III)
	Up to 4 TBS values are implicitly derived, Up to 4 TBS values are implicitly derived.
	Observation 1: Using the MCS table to indicate the 4 possible TBS may result in less than 4 possible TBS to choose from.

Proposal 2: The possible value is selected based on a predefined rule, and based on the maximum TBS signaled in SIB-NB.

	LG Electronics
	
	Proposal 6: When UE is allowed to choose an appropriate TBS value among 4 possible TBS ones, Msg.3 repetition number can be adjusted depending on the chosen TBS by UE.

•
eNB schedules Msg.3 repetition number in UL grant assuming the configured maximum TBS for EDT Msg.3 is going to be chosen by UE

•
When the chosen TBS is smaller than the configured maximum TBS for EDT Msg.3, the actual repetition number of EDT Msg.3 will be scaled down properly to keep the effective code rate which eNB intended as similar as possible

•
FFS on how to scale down the actual Msg.3 repetition number


Potential proposal#4: Up to 4 TBS values are implicitly derived, based on:

· Alt.1: only the maximum broadcast TBS;
· Alt.2: the maximum broadcast TBS and the indicated NRU, i.e. based on legacy Rel-13 NPUSCH TBS table by selecting the same NRU value with lower values of ITBS;

· Alt.3: the maximum broadcast TBS and the indicated ITBS, i.e. based on legacy Rel-13 NPUSCH TBS table by selecting the same ITBS value with lower values of NRU;

Potential proposal#5: When the UE selects a smaller TBS than the maximum TBS, the number of NPUSCH transmissions is scaled down proportionally:

· Alt.1: Msg.3 repetition number can be adjusted depending on the chosen TBS by UE;
· Alt.2: use less number of RUs and assumes the same number of repetitions;
Offline discussion and proposed proposal:

The following table is taken as baseline for up to 4 TBS values for each maximum broadcast TBS when the use of smaller TBS is enabled, which can be approved by an email discussion.
	
	328 
	408 
	504 
	584 
	680 
	808 
	936 
	1000 

	T1 
	328 
	328 
	328 
	328 
	328 
	328 
	328
	328 

	T2 
	
	408 
	424[/408]
	424[/408] 
	456 
	504 
	504 
	536[/584] 

	T3 
	
	
	504 
	504 
	584 
	680 
	712[/680] 
	776[/808] 

	T4 
	
	
	
	584 
	680 
	808 
	936 
	1000


4.3.3 How to reduce the blind decoding for eNB
	Source
	Related proposals

	Huawei, HiSilicon
	Proposal 8: The actual TBS used by the UE can be detected by eNB before decoding the initial transmission of Msg3.

	MediaTek
	Observation 1:  The eNB may only need to perform two blind decoding on average, or 4 blind decodings at most,  of small UL packets.

	Ericsson
	Proposal 4
The number of (up to 4) possible smaller TBS that eNB needs to blindly decode is indicated in SIB per CE level.

	Nokia, Nokia Shanghai Bell
	Proposal 5: UE can include additional information on the resource usage within the allocated resources to reduce the number of blind decoding required at eNB when smaller TBS size is selected for EDT transmission.

	
	

	Institute for Information Industry (III)
	Proposal 3: UE can choose to use less number of RUs than that signaled in RAR and transmit the Msg3 with delayed starting time.


Potential proposal#6: Additional information is conveyed implicitly or explicitly by Msg3 transmission for EDT to enable eNB detect the actual TBS used before decoding the initial transmission of Msg3, when smaller TBS is enabled for EDT transmission. The detail is FFS.

Offline discussion and proposal: 
Further consider mechanism to reduce the resource allocation overhead for scheduling retransmission of Msg3 when NPDSCH is not decoded from initial transmission of Msg3:

· FFS: additional information is used or other implicit method.

4.4 Others
	Source
	Related proposals

	MediaTek
	Proposal 5: If EDT UL grant is significantly greater than the UL data packet, the UE may fall back to legacy RACH procedure and only transmit legacy Msg3.

	Samsung
	Proposal #7: Multi-tone Msg3 should be supported for all NPRACH repetition levels when Msg3 is used for UL EDT.

	LG Electronics
	Proposal 1: NPRACH resources for EDT request should be confined in the Rel.14 contention-free NPRACH ones.

•
Msg.1 transmissions for EDT request should not have any potential issue that they can collide with NPUSCH ones from legacy UEs

•
RAPIDs of Msg.1 for EDT request should not overlap with contention-based ones for normal random access procedure
Proposal 4: A certain condition can be configured not to allow UE to request EDT.

•
When measured NRSRP value is lower (or higher) than a configured threshold by eNB, UE is only allowed to transmit contention-based normal NPRACH

•
An NRSRP threshold used for the criteria of EDT request can be different from NRSRP threshold used for CE level selection

•
FFS on the details of NRSRP threshold configuration

•
FFS on other conditions

	Intel Corporation
	Observation 1:

•
Configuring a dedicated NB-IoT carrier for NPRACH resources for UEs supporting early data transmission in Msg3 would: 

o
Impact the system flexibility.

o
Make the early data transmission feature usable only when there is at least one NB-IoT carrier available for the dedicated allocation of NPRACH resources for early data transmission.

Proposal 3:

•
Dedicated time/frequency NPRACH resources are used for UEs supporting early data transmission in Msg3.

o
Frequency partitioning can be in granularity of a subcarrier rather than an NB-IoT carrier.

	Qualcomm Incorporated
	Proposal 4: RAN1 to consider the introduction of frequency shift of k*0.75 kHz to NPRACH to increase the random access capacity.

	ZTE, SaneChips
	Proposal 1: Support multi-tone Msg3 for all repetition number of NPRACH.

	Nokia, Nokia Shanghai Bell
	Proposal 8: Support multi-tone transmission in Msg3 for UEs performing early data transmission with NPRACH repetition ≥ 32.
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