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1. Introduction
In RAN#109, a revised WID on IoT NTN enhancements was endorsed for Release 19 with an objective on enhancements to reduce the necessary uplink and downlink signaling to complete an EDT transaction as shown below [1].  This feature is now referred to as CB-Msg3-EDT procedure (tentatively) in RAN2.
· [bookmark: OLE_LINK32]Study and specify, if beneficial the following enhancements to reduce the necessary uplink and downlink signaling to complete an EDT transaction [RAN2]:
· Msg3 transmission without msg1/RAR
· Efficient delivery (reduced overhead) of msg4 / RRCEarlyDataComplete
· Study and specify RRM requirement, if identified [RAN4]






[bookmark: OLE_LINK6][bookmark: OLE_LINK160]RAN2#131 sent an LS to RAN1#122bis on power ramping and RRC configuration for CB-Msg3-EDT.

This contribution summarizes companies views and proposed replies to  RAN2#131bis
 

2. Support power ramping for CB-Msg3 (re-)transmissions 
The support of power ramping for CB-Msg3 for first discussed in RAN#121 following a RAN2 LS to RAN1 for question Q1 [2]. RAN2 has sent a further LS to RAN1on LS on power ramping and RRC configuration for CB-Msg3-EDT [4]. During RAN2#131 meeting, RAN2 discussed CB-Msg3-EDT and achieved the following agreements regarding power ramping on the CB-Msg3 (re-)transmission:Agreements regarding CB-Msg3-EDT power ramping:
· We inform RAN1 that RAN2 agreed to support power ramping for both NB-IoT and eMTC copying RAN2 agreements asking RAN1 to check the specification impact for RAN1 specs
· RAN2 to define two new RRC parameters for CB-Msg3 power ramping (i.e., powerRampingStep and cb-Msg3-InitialReceivedTargetPower), with the same value ranges as those defined for legacy Msg3 power ramping.
· The UE applies power ramping when the CB-Msg3ResponseTimer has expired and the UE proceeds to the next CB-msg3 transmission, by reusing the CB_MSG3_TRANSMISSION_COUNTER_CE as defined in the MAC running CR.
· The CB-Msg3 received target power can be calculated as below:
	the CB-MSG3_RECEIVED_TARGET_POWER is set to cb-Msg3-InitialReceivedTargetPower + (CB_MSG3_TRANSMISSION_COUNTER_CE – 1) * powerRampingStep;


RAN2 asked RAN1 to check the specification impact in RAN1 to support power ramping for CB-Msg3 (re-)transmissions, and update the corresponding specification if needed.

RAN2 specifications:
Uplink Power control for MSG3 is specified in TS 36.321 Clause 5.1.3 for NB-IoT and also TS 36.321 Clause 5.1.3 for eMTC . This includes the RAN2 new parameter CB_MSG3_TRANSMISSION_COUNTER_CE  that is similar to the legacy parameter PREAMBLE_TRANSMISSION_COUNTER_CE  in case of CB-Msg3-EDT. 
According to Clause 5.1.3, the legacy parameter MSG3_RECEIVED_TARGET_POWER is set to 
1. NB-IoT and other coverage UE: preambleInitialReceivedTargetPower + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStep
1. Enhance coverage for BL UE: preambleInitialReceivedTargetPowerCE1 + (PREAMBLE_TRANSMISSION_COUNTER_CE – 1) * powerRampingStepCE1;

RAN1 specifications:
Uplink Power control for MSG3 is specified in TS 36.213 Clause 16.2.1.1.1 for NB-IoT  and TS 36.213 Clause 5.1.1.1 for eMTC.  Several companies mentioned need to to update the corresponding RAN1 specification based on RAN2 new parameter CB-MSG3_RECEIVED_TARGET_POWER that is similar to the legacy parameter MSG3_RECEIVED_TARGET_POWER  in case of CB-Msg3-EDT.

There is good consensus that the legacy power control formula for NPUSCH transmission can be taken as baseline for CB-Msg3 NPUSCH transmission. This mitigates impact on RAN1 specifications in TS 36.213.
For NB-IoT

 [dBm]

For eMTC

 [dBm]


For NB-IoT CB-MSG3:

In legacy specifications, for NB-IoT NPUSCH (re)transmissions corresponding to the random access response grant then j=2 and for NPUSCH transmission using preconfigured uplink resource then j=3. . If enhanced random access power control is not applied, , where the parameter preambleInitialReceivedTargetPower [8] ([image: ]) and  are signalled from higher layers for serving cell . If enhanced random access power control is applied,



Huawei, vivo, ZTE, Nokia Qualcomm proposed TP with new value j=4, “ For CB-Msg3 (re)transmissions, then j=4 and 
” .      

Huawei, vivo, ZTE, Nokia clarified in TP “For j=4,  is the parameter alpha in CB-Msg3-ConfigSIB-NB provided by higher layers for serving cell c.”


Xiaomi proposed similar TP with existing value j=2. “for NPUSCH (re)transmissions corresponding to the random access response grant or for NPUSCH (re)transmissions corresponding to CB-Msg3-EDT then j=2”

“- If enhanced CB-Msg3-EDT power control is not applied, , where the parameter cb-Msg3-preambleInitialReceivedTargetPower [8] ([image: ]) is signalled from higher layers for serving cell . If enhanced CB-Msg3-EDT power control is applied,    “

OPPO discussed the initial received target power  . The moderator understanding is that RAN2 can have TP to RAN2 specifications for setting the MSG3_RECEIVED_TARGET_POWER based on   CB_MSG3_TRANSMISSION_COUNTER_CE. RAN1 specification can use the MSG3_RECEIVED_TARGET_POWER accordingly. This way would minitigate impact on RAN1 and RAN2 specifications.



For eMTC CB-MSG3:





For eMTC BL/CE UE PUSCH (re)transmission using preconfigured uplink resource then j=3 for MSG3,  , where the parameter preambleInitialReceivedTargetPower [8] () and  are signalled from higher layers for serving cell . 

Huawei, vivo, Nokia proposed TP, “ For BL/CE UE CB-Msg3 (re)transmissions, then j=4 and ”. 

Huawei, vivo, Nokia clarified in TP “For j=4,  is the parameter alpha in CB-Msg3-ConfigSIB provided by higher layers for serving cell c.”


OPPO discussed the initial received target power  . The moderator understanding is that RAN2 can have TP to RAN2 specifications for setting the MSG3_RECEIVED_TARGET_POWER based on   CB_MSG3_TRANSMISSION_COUNTER_CE. RAN1 specification can use the MSG3_RECEIVED_TARGET_POWER accordingly. This way would minitigate impact on RAN1 and RAN2 specifications.





2.1 Companies contributions


	Companies
	Observation/Proposals

	Huawei
	Proposal 1: Adopt TP#1 and TP#2 for TS36.213 to support power ramping for CB-Msg3 (re)transmission.

	Qualcomm
	Proposal 1: Endorse TP1 capturing power ramping for CB-msg3-EDT, and include it in the LS reply to RAN2.

	OPPO
	Proposal 1: The legacy power control formula for PUSCH transmission can be taken as baseline for CB-Msg3 PUSCH transmission.
Proposal 2: The legacy power control formula for NPUSCH transmission can be taken as baseline for CB-Msg3 NPUSCH transmission.

	Xiaomi
	Proposal 1: Further consider whether enhanced power control — similar to the mechanism used in the random access procedure — is applied to CB-Msg3. 
Proposal 2: Adopt the TP#1 in the Annex for the power control of CB-Msg3 for NB-IoT UEs if enhanced power control is applied.

	ZTE
	Proposal 1: For supporting CB-Msg3 power ramping, the following TP can be adopted in TS 36.213 V19.1.0.

	vivo
	Proposal 1. Adopt TP#1 for eMTC for 36.213.
Proposal 2. Adopt TP#2 for NB-IoT for 36.213.

	
	




2.2 Proposed RAN1 LS reply

[bookmark: OLE_LINK8]Proposal RAN1 response: RAN1 will discuss and update corresponding RAN1 specifications for NB-IoT and eMTC based on RAN2 new parameter CB-MSG3_RECEIVED_TARGET_POWER and CB_MSG3_TRANSMISSION_COUNTER_CE for Uplink control procedure in CB-Msg3-EDT power ramping. 


2.3 TPs for support power ramping

2.3.1 TP_2_3_1 to TS 36.213 Clause 16.2.1

Proposal 2.3.1 Adopt TP_2_3_1 to TS 36.213 Clause 16.2.1.1.1 for NB-IoT CB-Msg3-EDT

TP_2_3_1 to TS 36.213 Clause 16.2.1.1.1
============================ Unchanged Text Omitted ===================================


The UE transmit power  for NPUSCH transmission in NB-IoT UL slot i for the serving cell is given by:
For NPUSCH (re)transmissions corresponding to the random access response grant if enhanced random access power control is not applied, and for all other NPUSCH transmissions except for NPUSCH (re)transmission corresponding to preconfigured uplink resource, when the number of repetitions of the allocated NPUSCH RUs is greater than 2:

[dBm]
otherwise
 [dBm]
where,

-	[image: ]is the configured UE transmit power defined in [6] in NB-IoT UL slot i for serving cell .
-	 is the NPUSCH transmission resource bandwidth normalized by 15 kHz, where {1/4} is used for 3.75 kHz subcarrier spacing and {1, 3, 6, 12} are used for 15kHz subcarrier spacing





-	 is a parameter composed of the sum of a component  provided from higher layers and a component  provided by higher layers for j=1, 3 and for serving cell where . For NPUSCH (re)transmissions corresponding to a dynamic scheduled grant or a semi-persistent grant then j=1, for NPUSCH (re)transmissions corresponding to the random access response grant then j=2 and for NPUSCH transmission using preconfigured uplink resource then j=3. . If enhanced random access power control is not applied, , where the parameter preambleInitialReceivedTargetPower [8] ([image: ]) and  are signalled from higher layers for serving cell . If enhanced random access power control is applied,

For CB-Msg3 (re)transmissions, then j=4 and 






-	For j=1, for NPUSCH format 2, =1; for NPUSCH format 1, is provided by higher layers for serving cell . For j=2, [image: ] For j=3,  is the parameter alpha in PUR-Config-NB provided by higher layers for serving cell . For j=4,  is the parameter alpha in CB-Msg3-ConfigSIB-NB provided by higher layers for serving cell c.
 ============================ Unchanged Text Omitted ===================================





2.3.2 TP_2_3_2 to TS 36.213 Clause 5.1.1.1


Proposal 2.3.2: Adopt TP_2_3_2 to TS 36.213 Clause 5.1.1.1 for eMTC CB-Msg3-EDT
1. TP_2_3_2 to TS 36.213  Clause 5.1.1.1
============================ Unchanged Text Omitted ===================================


-	If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell  and if subframe  belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, 




-	when j=0, , where j=0 is used for PUSCH (re)transmissions corresponding to a semi-persistent grant. and  are the parameters p0-UE-PUSCH-Persistent-SubframeSet2-r12 and p0-NominalPUSCH-Persistent -SubframeSet2-r12 respectively provided by higher layers, for each serving cell . 




-	when j=1,, where j=1 is used for PUSCH (re)transmissions corresponding to a dynamic scheduled grant. and are the parameters p0-UE-PUSCH-SubframeSet2-r12 and p0-NominalPUSCH-SubframeSet2-r12 respectively, provided by higher layers for serving cell .






-	when j=2, where  and , where the parameter preambleInitialReceivedTargetPower [8] () and  are signalled from higher layers for serving cell , where j=2 is used for PUSCH (re)transmissions corresponding to the random access response grant.
	Otherwise









-	is a parameter composed of the sum of a component  provided from higher layers for j=0, 1 and 3 and a component  provided by higher layers for j=0, 1 and 3 for serving cell . For PUSCH (re)transmissions corresponding to a semi-persistent grant then j=0 , for PUSCH (re)transmissions corresponding to a dynamic scheduled grant then j=1, for PUSCH (re)transmissions corresponding to the random access response grant then j=2 and for BL/CE UE PUSCH (re)transmission using preconfigured uplink resource then j=3.  , where the parameter preambleInitialReceivedTargetPower [8] () and  are signalled from higher layers for serving cell . For BL/CE UE CB-Msg3 (re)transmissions, then j=4 and 














-	If the UE is configured with higher layer parameter UplinkPowerControlDedicated-v12x0 for serving cell  and if subframe  belongs to uplink power control subframe set 2 as indicated by the higher layer parameter tpc-SubframeSet-r12, 



-	For j=0 or 1, . is the parameter alpha-SubframeSet2-r12 provided by higher layers for each serving cell . 

-	For j=2, .
-	Else if the UE is configured with higher layer parameter UplinkPowerControlDedicated-v15x0 for serving cell c,



-	For j=0 or 1, . is the parameter alpha-UE-r15 provided by higher layers for each serving cell . 

-	For j=2, .
	Otherwise





-	For j =0 or 1,  is a 3-bit parameter provided by higher layers for serving cell . For j=2,  For j=3,  is the parameter pur-PUSCH-power-control-alpha provided by higher layers for serving cell . For j=4,  is the parameter alpha in CB-Msg3-ConfigSIB provided by higher layers for serving cell c.
 ============================ Unchanged Text Omitted ===================================






Companies are encouraged to provides comments on proposed RAN1 LS reply and TPs for support of power ramping for CN-Msg3 (re-) transmission in table below

	Companies
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	






3. CB-Msg3 TBS configuration 
RAN2 agreed CB-Msg3 TBS configuration applicable to both NB-IoT and eMTC:Agreements regarding TBS configuration for CB-Msg3:
· We don’t support multiple TBSs per CE level for CB-Msg3 EDT.  
We introduce one additional value smaller than the smallest possible TBS size at the moment (328bits), i.e. 144bits.


RAN2 asked RAN1 to check whether RAN1 has any concern regarding the additional TBS size configured for CB-Msg3, i.e., 144 bits.


3.1 Companies contributions


	Companies
	Observation/Proposals

	Huawei
	Proposal 2: There is no RAN1 impact to introduce 144 bits as additional TB size threshold for initiating CB-Msg3-EDT.

	Qualcomm
	Proposal 2: Reply to RAN2 that, on the TBS of 144 bits, RAN1 has no concerns.

	OPPO
	Proposal 3: RAN1 has no concern regarding the additional TBS size configured for CB-Msg3, i.e., 144 bits.

	ZTE
	Proposal 4: There is no specification impact in RAN1 for supporting both multi-PRB allocation and sub-PRB allocation for CB-Msg3 in eMTC, as well as both single-tone and multi-tone transmissions for CB-Msg3 in NB-IoT.

	vivo
	Observation 2. TBS=144 bits can be supported for CB‑msg3.

	Nokia
	Proposal 3: RAN1 to support the 144 bits TBS for CB-Msg3.

	
	





 

 
3.2 Proposed RAN1 LS reply

Proposed RAN1 response: RAN1 has no concern regarding the additional TBS size configured for CB-Msg3, i.e., 144 bits.


[bookmark: OLE_LINK308]Companies are encouraged to provides comments on proposed RAN1 reply for CB-Msg3 TBS configuration in table below

	[bookmark: OLE_LINK306]Companies
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





4. Support both multi-PRB allocation and sub-PRB allocation for CB-Msg3-EDT 
In addition, RAN2 made the following confirmation regarding RAN1’s questions indicated in the RAN1 reply LS R1-2504959:
RAN1 question: 	RAN1 wonders whether RAN2 intends to support multi-PRB allocation or sub-PRB allocation or both
· 	RAN2 confirms that both multi-PRB allocation and sub-PRB allocation are supported for CB-Msg3 (inform RAN1).
RAN1 question: To be confirmed by RAN2 whether to support both singleTone and multitone, or singleTone only for HL parameter npusch-MCS-r16.
· 	RAN2 confirms that both single-tone and multi-tone are supported for CB-Msg3, and intends to reuse the parameter npusch-MCS-r16 for CB-Msg3 (inform RAN1).

RAN2 asked RAN1 to check the specification impact in RAN1 to support both multi-PRB allocation and sub-PRB allocation for CB-Msg3 in eMTC, as well as both single-tone and multi-tone transmissions for CB-Msg3 in NB-IoT, and update the corresponding specification if needed.















For NB-IoT, RAN2 agreed to reuse the physical layer parameters pur-PhysicalConfig-r16 in PUR-Config-NB as baseline. RAN1 replied to RAN2 Q6 the following [3]:
1. npusch-NumRUsIndex-r16
1. npusch-NumRepetitionsIndex-r16
1. npusch-SubCarrierSetIndex-r16 (but defining this as a set)
1. npusch-MCS-r16  

For eMTC, RAN2 agreed to have PUSCH configuration for shared resource configuration and decided to reuse the parameters from PUR PUSCH configuration (in IE PUR-PUSCH-Config-r16, as below) as baseline. RAN1 replied to RAN2  Q3 the following [3]:  
· pusch-NB-MaxTBS-r16 and pusch-CyclicShift-r16 are not needed to be signaled.
· prb-AllocationInfo should be defined as a “set” format with intention to provide a set of shared frequency-domain resources
· pur-PUSCH-FreqHopping-r16 is not needed




For NB-IoT CB-Msg3 EDT
Huawei discussed the npusch-MCS field indicates to tables specified in TS 36.213, Table 16.5.1.2-1 and Table 16.5.1.2-2 for single tone and multi tone respectively. The npusch-SubCarrierSetIndex field indicates the allocated subcarriers for NPUSCH with 15kHz SCS for both single-tone and multi-tone. Thus, re-use pur-PhysicalConfig-r16 configuration for CB-Msg3-EDT can support both single-tone and multi-tone for NB-IoT.

ZTE discussed as multi-PRB allocation and sub-PRB allocation are already supported in RAN1, no specification change is needed for this issue. Similarly, single-tone and multi-tone transmissions are both supported in RAN1 and thus no specification change is needed for this issue for supporting both multi-PRB allocation and sub-PRB allocation for CB-Msg3 in eMTC.

Nokia proposed RAN1 to support both multi-PRB allocation and sub-PRB allocation for CB-Msg3 in eMTC.


For eMTC CB-Msg3-EDT

Huawei, vivo discussed for CE modeA, UE can determine multi-PRB or sub-PRB allocation from the parameters of numRUs and prb-AllocationInfo in PUR-PUSCH-Config jointly. numRUs set to '00' indicates use of full-PRB resource allocation, otherwise sub-PRB resource allocation as defined in TS 36.213, clause 8.1.6. similar mechanism can be reused for CB-Msg3-EDT. We merged Huawei and vivo TPs in TP_4_3_2

Vivo discussed prb-AllocationInfoSet is intended for sub‑RB resource allocation, as it is an extension of the prb-AllocationInfo used in PUR. Although RAN2 has agreed that CB‑Msg3 should support both multi‑RB allocation and sub‑PRB allocation, it is not feasible to support multi‑RB allocation for CB‑Msg3 because CB‑Msg3 does not have an associated DCI and RAN2 has not introduced parameters to provide RIV or RBGIV for CB‑Msg3 resource allocation.

ZTE, CATT discussed as multi-PRB allocation and sub-PRB allocation are already supported in RAN1, no specification change is needed for this issue. Similarly, single-tone and multi-tone transmissions are both supported in RAN1 and thus no specification change is needed for this issue for both single-tone and multi-tone transmissions for CB-Msg3 in NB-IoT.

MediaTek proposed that RAN1 to capture RAN1 agreements for NB-IoT CB-msg3-EDT in a TP to TS 36.213 Clause 16.5.1 and Clause 16.5.1.1 based on CB-Msg3-ConfigSIB-NB IE specified in Rel-19 TS 36.331 Clause 6.7.3.2.

Nokia proposed RAN1 to support both single-tone and multi-tone transmissions for CB-Msg3 in NB-IoT.



4.1 Companies contributions


	Companies
	Observation/Proposals

	Huawei
	[bookmark: _Hlk209713743]Proposal 4: Adopt TP#3 and TP#4 to support both multi-PRB allocation and sub-PRB allocation for CB-Msg3 in eMTC, as well as both single-tone and multi-tone transmissions for CB-Msg3 in NB-IoT. 

	vivo
	Proposal 3. Adopt TP#3 for sub-RB resource allocation for 36.213.
Proposal 4. Inform RAN2 that multi‑PRB allocation for CB‑Msg3 cannot be supported, since RRC parameters providing RIV and RBGIV values for resource allocation type0 and resource allocation type4 are missing.

	ZTE
	Proposal 4: There is no specification impact in RAN1 for supporting both multi-PRB allocation and sub-PRB allocation for CB-Msg3 in eMTC, as well as both single-tone and multi-tone transmissions for CB-Msg3 in NB-IoT.

	MediaTek
	Proposal 4: RAN1 to capture RAN1 agreements for CB-msg3-EDT in a TP to TS 36.213 Clause 16.5.1 and Clause 16.5.1.1 based on CB-Msg3-ConfigSIB-NB IE specified in Rel-19 TS 36.331 Clause 6.7.3.2.

	CATT
	RAN1 has no concern about multi-PRB and sub-PRB in eMTC, as well as both single-tone and multi-tone transmissions for CB-Msg3 in NB-IoT.

	Nokia
	Proposal 6: RAN1 to support both multi-PRB allocation and sub-PRB allocation for CB-Msg3 in eMTC.
Proposal 7: RAN1 to support both single-tone and multi-tone transmissions for CB-Msg3 in NB-IoT.

	
	






 
4.2 Proposed RAN1 LS reply

Proposed RAN1 response: RAN1 will discuss and update corresponding RAN1 specifications to support both multi-PRB allocation and sub-PRB allocation for eMTC CB-Msg3-EDT for eMTC and support both single tone allocation and multi tone allocation NB-IoT CB-Msg3-EDT.


4.3 TPs for support both multi-PRB allocation and sub-PRB allocation


4.3.1 TP_4_3_1 to TS 36.213 Clause 16.5.1.1


Proposal 4.3.1 Adopt TP_4_3_1 to TS 36.213 Clause 16.5.1.1 for NB-IoT CB-Msg3-EDT
TP_4_3_1 to TS 36.213 Clause 16.5.1.1 for NB-IoT CB-Msg3-EDT 
============================ Unchanged Text Omitted ===================================
16.5.1.1	Resource allocation
The resource allocation information in uplink DCI format N0 for NPUSCH transmission or configured by higher layers for NPUSCH transmission using preconfigured uplink resource indicates to a scheduled UE, or configured by higher layers for CB-Msg3-EDT

-	a set of contiguously allocated subcarriers () of a resource unit determined by the Subcarrier indication field, or by the Modulation and coding scheme and Subcarrier indication field, or by the higher layer parameter npusch-SubCarrierSetIndex in PUR-Config-NB, or by the higher layer parameter npusch-SubCarrierSetList in CB-Msg3-ConfigSIB-NB

-	a number of resource units () determined by the resource assignment field according to Table 16.5.1.1-2, or by the higher layer parameter npusch-NumRUsIndex in PUR-Config-NB, or by the higher layer parameter npusch-NumRUsIndex in CB-Msg3-ConfigSIB-NB

-	a repetition number () determined by the repetition number field according to Table 16.5.1.1-3, and for a NPUSCH transmission using preconfigured uplink resource or CB-Msg3-EDT, the UE shall use the repetition number configured by higher layers; except for NPUSCH with 16QAM where 
-	OCC enabled/disabled if the UE is configured with higher layer parameter npusch-OCC-Enabled and .

The subcarrier spacing  of NPUSCH transmission is determined by 
-	the higher layer parameter npusch-SubCarrierSetIndex, in the case of NPUSCH transmission using preconfigured uplink resources and subsequent NPUSCH transmissions until a Narrowband Random Access Response Grant is received,
-	the uplink subcarrier spacing field in the Narrowband Random Access Response Grant according to Clause 16.3.3 otherwise.




For NPUSCH transmission with subcarrier spacing, where  is the subcarrier indication field and is reserved if the UE is not configured with higher layer parameter npusch-OCC-Enabled or the UE is configured with higher layer parameter npusch-OCC-Enabled and  or the UE is configured with higher layer parameter npusch-OCC-Enabled and  and OCC disabled, or  where  is the Modulation and coding scheme and Subcarrier indication field and  is reserved if the UE is configured with higher layer parameter npusch-OCC-Enabled and  and OCC enabled,, or nsc is configured by higher layers parameter npusch-SubCarrierSetIndex in PUR-Config-NB for NPUSCH transmissions using preconfigured uplink resources, or nsc is configured by higher layers parameter npusch-SubCarrierSetList in CB-Msg3-ConfigSIB-NB for CB-Msg3-EDT.



For NPUSCH transmission with subcarrier spacing, the subcarrier indication field () in the DCI or npusch-SubCarrierSetIndex in PUR-Config-NB for NPUSCH transmissions using preconfigured uplink resources or npusch-SubCarrierSetList in CB-Msg3-ConfigSIB-NB for CB-Msg3-EDT determines the set of contiguously allocated subcarriers () according to 
[bookmark: _Hlk199176143]-	Table 16.5.1.1-1 if the UE is not configured with higher layer parameter npusch-OCC-Enabled or the UE is configured with higher layer parameter npusch-OCC-Enabled and ,
-	Table 16.5.1.1-4 if the UE is configured with higher layer parameter npusch-OCC-Enabled and , and OCC disabled,
-	Table 16.5.1.1-5 otherwise.
 ============================  Unchanged Text Omitted   =================================



4.3.2 TP_4_3_2 to TS 36.213 Clause 8.1.6


Proposal 4.3.2 Adopt TP_4_3_2 to TS 36.213 Clause 8.1.6 for eMTC CB-Msg3-EDT
TP_4_3_1 to TS 36.213 Clause 8.1.6 for eMTC CB-Msg3-EDT
Reason for change: sub-RB allocation is agreed to be supported for CB-Msg3 in mode A. However, the corresponding RRC parameters are not captured in the RAN1 spec.
Summary of change: Add descriptions on sub-RB allocation for CB-Msg3 in mode A.
Consequences if not approved: Resource allocation for CB-Msg3 in mode A is not defined.
============================ Unchanged Text Omitted ===================================
8.1.6	Uplink resource allocation type 5
Uplink resource allocation type 5 is applicable for BL/CE UEs configured with higher layer parameter ce-PUSCH-SubPRB-Config-r15 or PUR-Config or CB-Msg3-ConfigSIB. 
The resource allocation information for uplink resource allocation type 5 indicates to a scheduled UE
-	a set of contiguously allocated subcarriers within an allocated resource block of a narrowband,

-	a number of resource units () determined by the 'number of resource units' field in the corresponding DCI or higher layer parameter numRUs in PUR-Config or higher layer parameter numRUs in CB-Msg3-PUSCH-Config according to Table 8.1.6-2 for UE configured with CEModeA, or determined by the 'number of resource units' field in the corresponding DCI or higher layer parameter numRUs in PUR-Config according to and Table 8.1.6-3 for UE configured with CEModeB.




For a UE configured with CEModeA and the value of the 'number of resource units' field in the scheduling grant set to other than '00', the allocated resource block within a narrowband is given by  where  is the value of the 'resource allocation' field in the scheduling grant, and the allocated subcarriers within the allocated resource block is given in Table 8.1.6-1. For a UE configured with CEModeA and the value of higher layer parameter numRUs in PUR-Config or higher layer parameter numRUs in CB-Msg3-ConfigSIB set to other than '00', the allocated resource block within a narrowband is given by  where  is indicated by higher layer parameter prb-AllocationInfo in PUR-Config or each entry of higher layer parameter prb-AllocationInfoset in CB-Msg3-ConfigSIB, and the allocated subcarriers within the allocated resource block is given in Table 8.1.6-1. For PUSCH sub-PRB allocation in CE Mode A, the UE shall consider the DCI valid even if the number of transmitted subframes is greater than pusch-maxNumRepetitionCEmodeA. 
 ============================ Unchanged Text Omitted  ==================================

























Companies are encouraged to provides comments on proposed RAN1 reply for support both multi-PRB allocation and sub-PRB allocation for CB-Msg3-EDT in table below

	Companies
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	





5. Support MPDCCH narrowband configuration
for eMTC, RAN2 agreed to define a set of MPDCCH narrowbands for MPDCCH monitoring for CB-Msg4:
	Agreements regarding MPDCCH narrowband configuration:
1. We configure 2 MPDCCH narrowbands as a set (inform RAN1)



RAN2 ask RAN1 to check the specification impact in RAN1 to support 2 MPDCCH narrowbands for CB-Msg4 monitoring, and update the corresponding specification if needed.

We copy Huawei summary on RAN1 specifications for this issue, which is helpful. Multiple MPDCCH narrowbands are defined for the legacy RACH procedure (as in PRACH-Config), and the MPDCCH is used to schedule Random Access Response. The narrowband () for MPDCCH RAR is descripted in TS 36.213 as follow,
Table 6.2-E in TS 36.213: Narrowband ([image: ]) for MPDCCH RAR.
	Mapped Preamble Index
	

	mod( Preamble Index, 2 )=0
	First narrowband configured by high layer parameter mpdcch-NarrowbandsToMonitor-r13

	mod( Preamble Index, 2 )=1
	Second narrowband configured by high layer parameter mpdcch-NarrowbandsToMonitor-r13



The narrowband () for MPDCCH RAR in legacy RACH procedure is determined by preamble index and high layer parameter mpdcch-NarrowbandsToMonitor-r13. 
Huawei discussed there are are no Msg1 and Msg2 in CB-Msg3-EDT, and UE cannot determine which narrowband to monitor MPDCCH from preamble index when 2 MPDCCH narrowbands are configured. Additional RAN1 standard effort is required in RAN1 to support 2 MPDDCH narrowbands, which is not suitable in maintenance phase.

Qualcomm discussed in the case of CB-msg3-EDT, the obvious extension of the RAR mechanism would be to replace “Preamble index” by some “CB-msg3-index” that depends on the time-frequency location selected by the UE for the PUSCH transmission. However, this will be problematic for the UE, since CB-msg3-EDT allows the UE to transmit multiple PUSCH in one CB-msg3-EDT attempt. These multiple transmissions may result in different narrowbands to monitor, which the UE cannot do. In view of the above, we propose to reply to RAN2 that there are no concerns with supporting two MPDCCH narrowbands, but RAN2 should decide on a mechanism to ensure the UE is monitoring a unique narrowband.

CATT discussed  in TS 36.213, the number of narrowbands for MPDCCH monitoring is as follows:
	A BL/CE UE shall monitor a set of MPDCCH candidates on one or more Narrowbands (described in Clause 6.2.7 of [3]) as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the MPDCCHs in the set according to all the monitored DCI formats. The Narrowband in a subframe used for MPDCCH monitoring is determined as described in [3].


So, RAN1 support 2 MPDCCH narrowbands for CB-Msg4 monitoring, there is no need to update corresponding specification.

ZTE discussed for CB-msg3 where 2 MPDCCH narrowbands are configured, similar procedure can be used and the narrowband can be mapped to value of prbAllocationInfo. Accordingly, the following TP is proposed for TS 36.213.

Vivo discussed for RAR, eMTC supports distributing the RARs corresponding to different preambles to different narrow bands based on the value of (preamble index mod 2). However, this is no index for CB-Msg3. How to specify or define the index of CB-Msg3 resource should be clarified in RAN1. For CB-Msg4, one approach is to use UE ID (i.e., IMSI) which will be carried in CB-Msg3. Another simple approach is to use the index of CB-Msg3 resource in the CB-Msg3 resource set provided by prb-AllocationInfoSet. For example, the narrow band of CB-Msg4 can be determined based on (CB-Msg3 index mod 2). RAN1 to discuss the information of CB-Msg3 used to determine the narrow band for MPDCCH for CB-Msg4 corresponding to a CB-Msg3 transmitted on a CB-Msg3 resource when two narrow bands are configured for CB-Msg4 monitoring. For example, IMSI of the transmitting UE can be used. Alternatively, the index of the CB-Msg3 resource in the set of CB-Msg3 resources provided by the higher-layer parameter prb-AllocationInfoSet in CB-Msg3-PUSCH-Config can be used.

Nokia observed there is no preamble index the UE can use for MPDCCH narrowband selection in the CB-Msg3 procedure. The MPDCCH narrowband selection can be based on UE ID, CR ID or a physical layer ID of the CB-Msg3.


Moderator: TPs from ZTE, Nokia, and vivo were copied in Section 5.3 in TP_5_3_1, TP_5_3_2, and TP_5_3_3 respectively. These TPs can be discussed / merged based on companies comments.
 

5.1 Companies contributions


	Companies
	Observation/Proposals

	Huawei
	Proposal 3: Introducing 2 MPDCCH narrowbands requires additional RAN1 standard effort, which is not suitable in maintenance phase.

	Qualcomm
	Observation 1: Extending the RAR narrowband selection to CB-msg3-EDT is not trivial, since the UE may transmit multiple CB-msg3 PUSCH resulting in different narrowbands to monitor.
Proposal 3: On the MPDCCH narrowbands, provide the following reply to RAN2:
· RAN1 has no concerns on the agreement to support two MPDCCH narrowbands, assuming that RAN2 designs a mechanism for a UE to determine a unique MPDCCH narrowband to monitor for the CB-msg3 response. From RAN1 perspective, an eMTC UE does not support simultaneously monitoring more than one MPDCCH narrowband.

	CATT
	Proposal 3: RAN1 has no concern about 2 MPDCCH narrowbands for CB-Msg4 monitoring.

	ZTE
	Proposal 3: For supporting CB-Msg3 power ramping, the following TP can be adopted in TS 36.213 V19.1.0.

	vivo
	Proposal 5. RAN1 to discuss the information of CB-Msg3 used to determine the narrow band for MPDCCH for CB-Msg4 corresponding to a CB-Msg3 transmitted on a CB-Msg3 resource when two narrow bands are configured for CB-Msg4 monitoring. For example, IMSI of the transmitting UE can be used. Alternatively, the index of the CB-Msg3 resource in the set of CB-Msg3 resources provided by the higher-layer parameter prb-AllocationInfoSet in CB-Msg3-PUSCH-Config can be used.
Proposal 6. Adopt TP#4 for MPDCCH monitoring and PDSCH reception for 36.213.

	Nokia
	Proposal 4: Based on the RAN2 agreement and the potential capacity need, RAN1 shall specify support for 2 MPDCCH narrowband sets.
Observation 1: There is no preamble index the UE can use for MPDCCH narrowband selection in the CB-Msg3 procedure.
Observation 2: The MPDCCH narrowband selection can be based on UE ID, CR ID or a physical layer ID of the CB-Msg3.
Proposal 5: RAN1 to discuss how the UE performs the MPDCCH narrowband selection for CB-Msg4 based on the below TP.

	
	






5.2 Proposed RAN1 LS reply

Proposed RAN1 response: From RAN1 perspective, introducing 2 MPDCCH narrowbands requires additional RAN1 standard effort.


5.3 TP for 2 MPDCCH


5.3.1 TP_5_3_1 to TS 36.213 Clause 9.1.5

Proposal 5.3.1 Adopt TP_5_3_1 to TS 36.213 Clause 9.1.5 for eMTC CB-Msg3-EDT


	
	

	TP_5_3_1 to TS 36.213 Clause 15.3.1 for eMTC CB-Msg3-EDT 

	Reason for change:
	RAN2 support 2 MPDCCH narrowbands for CB-Msg4 monitoring.

	
	

	Summary of change:
	Introduce the procedure and table for narrowband determination of  MPDCCH for CB-Msg4

	
	

	Consequences if not approved:
	2 MPDCCH narrowbands for CB-Msg4 monitoring is not supported.

	9.1.5	MPDCCH assignment procedure
*** Unchanged parts are omitted ***
A BL/CE UE shall monitor a set of MPDCCH candidates on one or more Narrowbands (described in Clause 6.2.7 of [3]) as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the MPDCCHs in the set according to all the monitored DCI formats. The Narrowband in a subframe used for MPDCCH monitoring is determined as described in [3].
If BL/CE UE,  is the narrow band used for first subframe of MPDCCH for CB-Msg4 and is determined by higher layer parameter mpdcch-Narrowband-r19 if only one narrowband is configured, otherwise, it is determined by Table 9.1.5-6.
Table 9.1.5-6: Narrowband () for MPDCCH CB-Msg4.
	
 = used value from the value set configured by higher layer parameter prb-AllocationInfoSet in CB-Msg3-PUSCH-Config
	

	0
	First narrowband configured by high layer parameter mpdcch-Narrowband-r19

	1
	Second narrowband configured by high layer parameter mpdcch-Narrowband-r19


*** Unchanged parts are omitted ***





5.3.2 TP_5_3_2 to TS 36.213 Clause 9.1.5


Proposal 5.3.2 Adopt TP_5_3_2 to TS 36.213 Clause 9.1.5 for eMTC CB-Msg3-EDT


	TP_5_3_2 to TS 36.213 Clause 15.3.1 for eMTC CB-Msg3-EDT

	Reason for change:
	Two MPDCCH narrowbands for CB-Msg3-EDT was agreed to be supported in Rel19 that should be added in MPDCCH assignment procedure of eMTC.

	
	

	Summary of change:
	Two MPDCCH narrowbands CB-Msg3-EDT are defined in 36.213 and UE selects based on ID X, where X can be discussed in RAN1.

	
	

	Consequences if not approved:
	It is not clear how to select MPDCCH narrowband for CB-Msg3-EDT from RAN1 although 36.321/331 support it for eMTC UE.



	9.1.5	MPDCCH assignment procedure
A BL/CE UE shall monitor a set of MPDCCH candidates on one or more Narrowbands (described in Clause 6.2.7 of [3]) as configured by higher layer signalling for control information, where monitoring implies attempting to decode each of the MPDCCHs in the set according to all the monitored DCI formats. The Narrowband in a subframe used for MPDCCH monitoring is determined by Table 9.1.5-6 for MPDCCH of CB-Msg4, otherwise as described in [3].
A UE that is not a BL/CE UE is not required to monitor MPDCCH.
<omit text>
Table 9.1.5-5: Mapping for DCI subframe repetition number
	R
	DCI subframe repetition number

	
	
	

	

	00
	

	

	01
	

	

	10
	

	

	11
	



Table 9.1.5-6: Narrowband () for MPDCCH of CB-Msg4.
	Mapped Preamble Index
	

	mod( X, 2 )=0
	First narrowband configured by high layer parameter mpdcch-Narrowband-r19

	mod( X, 2 )=1
	Second narrowband configured by high layer parameter mpdcch-Narrowband-r19







5.3.3 TP 5_3_3 to TS 36.213 Clause 7.1

Proposal 5.3.3 Adopt TP_5_3_3 to TS 36.213 Clause 7.1 for eMTC CB-Msg3-EDT

Reason for change: CB-RNTI is introduced for MPDCCH monitoring for CB-Msg4. In addition, 2 MPDCCH narrow bands for CB-Msg4 monitoring is agreed to be supported. However, the current RAN1 spec does not support these features.
Summary of change: Add descriptions on MPDCCH monitoring for CB-Msg4, including the case where two MPDCCH narrow bands are configured for CB-Msg4 monitoring.
Consequences if not approved: MPDCCH monitoring for CB-Msg4 monitoring is not defined.
	[bookmark: _Toc415085444]TP_5_3_3 to TS 36.213 Clause 7.1 for eMTC CB-Msg3-EDT 
7.1	UE procedure for receiving the physical downlink shared channel
==omitted==
If a BL/CE UE is configured by higher layers to decode MPDCCH with CRC scrambled by the PUR-RNTI, the UE shall decode the MPDCCH and any corresponding PDSCH according to the respective combinations defined in Table 7.1-9. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by PUR-RNTI.
Table 7.1-9: MPDCCH and PDSCH configured by PUR-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	6-1A or 6-1B
	UE specific by PUR-RNTI
	If the number of PBCH antenna ports is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2).


If a UE is configured by higher layers to decode MPDCCH with CRC scrambled by the CB-RNTI, the UE shall decode the MPDCCH and the corresponding PDSCH according to the combination defined in Table 7.1-10. The scrambling initialization of PDSCH corresponding to these MPDCCHs is by CB-RNTI. 
The narrow band used for first subframe of MPDCCH for CB-Msg4 and is determined by higher layer parameter mpdcch-Narrowband-r19 if only one narrowband is configured, otherwise, it is determined by Table 7.1-11 according to the corresponding CB-Msg3 index, where the CB-Msg3 index is the index of the CB-Msg3 resource in the higher-layer parameter prb-AllocationInfoSet in CB-Msg3-PUSCH-Config.
Table 7.1-10: MPDCCH and PDSCH configured by CB-RNTI
	DCI format
	Search Space
	Transmission scheme of PDSCH corresponding to MPDCCH

	DCI format 6-1A 
	Type2-Common 
	If the number of PBCH antenna port is one, Single-antenna port, port 0 is used (see Clause 7.1.1), otherwise Transmit diversity (see Clause 7.1.2)



[bookmark: _Hlk210053998]Table 7.1-11: Narrowband (NCB-Msg4) for MPDCCH CB-Msg4
	Mapped CB-Msg3 Index 
	NCB-Msg4

	mod(CB-Msg3 Index, 2 )=0
	First narrowband configured by high layer parameter mpdcch-Narrowband-r19

	mod(CB-Msg3 Index, 2 )=1
	Second narrowband configured by high layer parameter mpdcch-Narrowband-r19
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