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1 Introduction
During RAN2#96 meeting, good progress was made on paging and PRACH on non-anchor carrier for NB-IoTenh. This email discussion on [96#49][LTE/NB-IoT] Multi-PRB: RRC parameters and configuration for Paging and RACH aims to finalise the definition of the configuration parameters for inclusion in the 36.331 running CR.

 [96#49][LTE/eNB-IoT] Mutli-PRB RRC params (Huawei)


Multi-PRB: RRC parameters and configuration for Paging and RACH

Intended outcome: Email discussion report


Deadline: Thursday 26/01/2017

The deadline of this email discussion is Thursday, 26/01/2017. 
2 Discussion
This email discussion addresses the following aspects: 

· Non anchor carrier configuration 

· Paging configuration parameters 
· PRACH Configuration parameters 
-
UE capability reporting

2.1 Non anchor carrier configuration

The following agreements were captured at RAN2#96 regarding the configuration of non anchor carriers:
· Use the IEs in DL-CarrierConfigDedicated-NB-r13 to provide the configurations for a downlink non-anchor carrier.
· There is a single list of DL non-anchor carriers, these carriers can be used for paging and/ or RACH. 
· The configuration of DL non-anchor carriers is provided in a new SIB.

· Up to 16 DL non-anchor carriers can be signalled in system information.
· The maximum of paging carriers is 16.
· Introduce configurations of UL non-anchor RA carriers in a new SIB.
· maxUL-NonAnchorCarriers-NB-r14 is 16

In addition following agreement at RAN2#95bis

· The number of NPDCCH repetitions (npdcch-NumRepetitionPaging) is configured per carrier.

2.1.1 Discussion point 1: Signalling of the lists of non anchor carriers:

1) At RAN2#96 it was agreed that the maximum number of DL non anchor carriers, paging carriers and UL non anchor carriers will be 16. 

We propose to introduce a common constants for all.

–
Multiplicity and type constraint definitions
-- ASN1START

maxNonAnchorCarriers-NB-r14
INTEGER ::=
16
-- Maximum number of non-anchor carriers for NB-IoT
maxNPRACH-Resources-NB-r13
INTEGER ::=
3
-- Maximum number of NPRACH resources for NB-IoT
maxDRB-NB-r13



INTEGER ::= 2
-- Maximum number of Data Radio Bearers for NB-IoT

maxNS-Pmax-NB-r13 


INTEGER ::= 4
-- Maximum number of NS and P-Max values per band
maxSI-Message-NB-r13

INTEGER ::= 8
-- Maximum number of SI messages for NB-IoT
-- ASN1STOP
2) whether the list of DL non anchor carriers and the list of UL non anchor carriers should be signalled at the top level or contained in a top level IE, i.e.:
Option a):

-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


dl-CarrierConfigList-r14  



DL-CarrierConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR

ul-CarrierConfigList-r14  



UL-CarrierConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR

...

}
DL-CarrierConfigCommonList-NB-r14
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











DL-CarrierConfigCommon-NB-r14
 
UL-CarrierConfiCommonList-NB-r14  
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF












UL-CarrierConfigCommon-NB-r14

-- ASN1STOP

Option b):

-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


carrierConfigCommon-r14  



CarrierConfigCommon-NB-r14  OPTIONAL,
-- Need OR

...

}

CarrierConfigCommon-NB-r14 ::=

SEQUENCE {


dl-CarrierConfigList-r14  



DL-CarrierConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR

ul-CarrierConfigList-r14  



UL-CarrierConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR

...

}
DL-CarrierConfigCommonList-NB-r14
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











DL-CarrierConfigCommon-NB-r14
 
UL-CarrierConfigCommonList-NB-r14  
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF












UL-CarrierConfigCommon-NB-r14

-- ASN1STOP

Option c):

-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


dl-Config-nonAnchorList-r14  

DL-Config-nonAnchorList-NB-r14
OPTIONAL,
-- Need OR

ul-Config-nonAnchorList-r14      

UL-Config-nonAnchorList-NB-r14
OPTIONAL,
-- Need OR

...

}

DL-Config-nonAnchorList-NB-r14
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











DL-ConfigSIB-nonAnchor-NB-r14

UL-Config-nonAnchorList-NB-r14
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 











UL-ConfigSIB-nonAnchor-NB-r14

DL-ConfigSIB-nonAnchor-NB-r14 ::=
SEQUENCE {


dl-CarrierConfig-r14



DL-CarrierConfigCommon-NB-r14,

---- PCCH Config ----


---- CSS RA Config ----

...

}

UL-ConfigSIB-nonAnchor-NB-r14 ::=
SEQUENCE {


ul-CarrierFreq-r14



CarrierFreq-NB-r13,


nprach-NonAnchorParametersList-r14   NPRACH-NonAnchorParametersList-NB-r14    OPTIONAL   -- Need OP  


...

}

-- ASN1STOP

Companies are invited to provide their views on the proposed structures and on the parameter names.
Table 1. Company's view on Discussion point 1: signalling of the lists of non anchor carriers
	Company’s name
	Option
	Comments

	ZTE
	b
	SIBx looks simple with option b). It’s slightly suggested to change the name to “nonAnchorcarrierConfigCommon-r14”

	Huawei, HiSilicon
	a
	We support having a common constant for the two lists.
In our view, the two lists are fully independent and there is no motivation to group them together under a top level IE.

The names of the parameters are fine, we do not see the need to clarify ‘nonAnchor’ in every parameter name, it would make the names too long and it is clear that the new SIB provides the configuration for non anchor carriers 

	 Qualcomm
	a)
	Don’t see a specific reason to have CarrierConfigCommon-NB-r14 IE given that this SIB is for r14 anyway. Of course future extensions of this SIB could use this approach.

	CATT
	a
	Clear and simple.

	Intel
	c)
	We are not sure whether this is the best for signalling overhead since the ul-NonAnchorCarrierList-r14 is just to be used for indicating the UL carrier for NPRACH. Hence it may be better for the UL list to include the NPRACH configuration instead of having to replicate the list again as in discussion point 5.
For the downlink, we see a need to make it common for NPRACH and paging since it is needed by both.

	Ericsson
	b
	Regarding 1) we are fine with having a common constant.

Regarding 2) we have a slight preference for option b.
Then one general question: is there some reason you don’t specify the list directly, i.e. instead of 

dl-CarrierConfigList-r14   DL-CarrierConfigCommonList-NB-r14
 OPTIONAL,
-- Need OR
it would be more compact to write
dl-CarrierConfigList-r14   SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF DL-CarrierConfigCommon-NB-r14 OPTIONAL,
-- Need OR
But maybe there is some ASN.1/3GPP style rule that prevents this?


	Sequans
	a
	Seems ok but there is a typo, g missing in “UL-CarrierConfiCommonList-NB-r14 ”



	MTK
	a)
	This option is simpler and we don’t see the need to add one more level (CarrierConfigCommon-NB-r14)


2.1.2 Discussion point 2: Configuration parameters for a non anchor carrier:

At RAN2#96, it was agreed to create a new IE for the DL carrier configuration reusing the fields in DL-CarrierConfigDedicated-NB-r13. A correction to CarrierConfigDedicated-NB-r13 was also agreed in CR 2460.
This leads to the following proposal:

DL-CarrierConfigCommon-NB-r14 ::=
SEQUENCE {


dl-CarrierFreq-r14





CarrierFreq-NB-r13,


downlinkBitmapNonAnchor-r14



CHOICE {



useNoBitmap-r14






NULL,



useAnchorBitmap-r14





NULL,



explicitBitmapConfiguration-r14


DL-Bitmap-NB-r13,



spare








NULL


}

OPTIONAL,
-- Need ON 

dl-GapNonAnchor-r14





CHOICE {



useNoGap-r14






NULL,



useAnchorGapConfig-r14




NULL,



explicitGapConfiguration-r14


DL-GapConfig-NB-r13,



spare








NULL


}

OPTIONAL,
-- Need ON

inbandCarrierInfo-r14




SEQUENCE {



samePCI-Indicator-r14




CHOICE
{




samePCI-r14







SEQUENCE {





indexToMidPRB-r14





INTEGER (-55..54) 




},




differentPCI-r14



SEQUENCE {





eutra-NumCRS-Ports-r14


ENUMERATED {same, four}




}



} 











OPTIONAL,

-- Cond anchor-guardband


eutraControlRegionSize-r14


ENUMERATED {n1, n2, n3}



},












OPTIONAL,

-- Cond non-anchor-inband

nrs-PowerOffsetNonAnchor-r14


ENUMERATED {dB-12, dB-10, dB-8, dB-6, 













dB-4, dB-2, dB0, dB3} OPTIONAL,  
-- Need OP

...
}
Note that ‘need ON’ does not apply to system information (see 36.331 section 6.1). Behaviour in absence, e.g. delta configuration, needs to be specified with ‘Need OP’.

During the e-mail discussion prior to RAN2#96 [1]. it was commented that IEs downlinkBitmapNonAnchor-r14 and dl-GapNonAnchor-r1 had already enough options for delta configuration and nothing more was needed. As a result, the two IEs have been made mandatory. 
Companies are invited to provide their views on the constant definition and the proposed structure and indicate whether further optimisations are possible.

Table 2. Company's view on Discussion point 2: Configuration parameters for a DL non anchor carrier
	Company’s name
	Comments

	ZTE
	Agree with the proposed IE.

	Huawei, HiSilicon
	The proposed structure is fine with us.

We like keeping the existing (rel-13) structure for IEs downlinkBitmapNonAnchor-r14 and dl-GapNonAnchor-r14 and they already embed the possibility for delta configuration, thus it makes sense to make the two IEs mandatory.

We also propose having parameter nrs-powerOffset-r14 mandatory as the value dB0 already allows the same value as the anchor carrier. If we assume 
that non anchor carriers generally have a different power from the anchor carrier, this will save one bit.

	Qualcomm
	Proposed IE looks ok.

	CATT
	Agree

	Intel 
	Agree with the signalling for the DL non-anchor carrier

	Ericsson
	Overall we agree with the proposed IE except for a few comments:

· In DL-CarrierConfigDedicated-NB the field inbandCarrierInfo is conditionally present depending on whether the non-anchor carrier is an inband carrier (Cond non-anchor-inband). Considering that the non-anchor carrier can be a guardband carrier, shouldn’t we use the same conditional presence also here?

· Why is the the name nrs-PowerOffsetNonAnchor changed?
· How should a Rel-14 UE behave if we decide to use the spare value in downlinkBitmapNonAnchor or dl-GapNonAnchor in the future? 

	Sequans
	This looks ok.

	MTK
	Agree to the proposed IE


2.1.3 Discussion point 3: Configuration of UL non-anchor carrier 

The configuration of a UL non-anchor carrier was not explicitly discussed at RAN2#96. Below we assume it is similar to UL-CarrierConfigDedicated-NB-r13. We also assume that the carrier frequency is mandatory present in this context.
UL-CarrierConfigCommon-NB-r14 ::=
SEQUENCE {


ul-CarrierFreq-r14




CarrierFreq-NB-r13,

OPTIONAL,
-- Need OP

...

}

Companies are invited to provide their views on the proposed structure and indicate whether further optimizations are possible.
Table 3. Company's view on Discussion point 3: Configuration parameters for a UL non anchor carrier
	Company’s name
	Comments

	ZTE
	Agree with the proposed IE.

	Huawei, HiSilicon
	We are fine with the proposed structure and agree that parameter ul-CarrierFreq-r14 should be mandatory

	 Qualcomm
	Agree with the proposal.

	CATT
	Agree

	 Intel
	As mentioned in discussion point 1, the NPRACH configuration for non-anchor carrier should be part of the UL list to save on signaling overhead.

	Ericsson
	Agree with the proposed IE.

	Sequans
	Agree

	MTK
	Agree to the proposed IE


2.2 Paging configuration parameters
The following agreements related to the paging configuration were captured at RAN2#96:
· Stage-3 agreements to be considered as baseline agreements, 
· IE npdcch-NumRepetitionPaging should be optional to allow delta configuration.
· The maximum of paging carriers is 16.
· FFS whether the list should contain the index of the DL carrier as in the example or replicate the list of DL carriers, with absence meaning that the carrier is not used for paging.
· FFS whether the weights should be signalled as a separate list, which could be made optional meaning ‘equal probability’, or with the configuration parameters of each paging carrier as proposed in the example.
2.2.1 Discussion point 4: Structure of the list of Paging configuration 
4) At RAN2#96, it was agreed to have the list of non anchor carriers and the PRACH resource configuration for the non anchor carriers in a new SIB. We assume this applies to the paging configuration as well. 
2) In the e-mail discussion [1], two options were proposed to associate the paging configuration parameters to a specific non-anchor carrier:
Option a): Independent PCCH-CarrierConfigList-NB-r14 and DL-CarrierConfigCommonList-NB-r14 lists
-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {

--  List of non anchor carriers as per discussion point 1


pcch-MultiCarrierConfig-r14



PCCH-MultiCarrierConfig-NB-r14
 OPTIONAL,
--Need OR



…


}

PCCH-MultiCarrierConfig-NB-r14 ::=

SEQUENCE {


pcch-CarrierConfigList-r14



PCCH-CarrierConfigList-NB-r14,


--
FFS other parameters, e.g weights as per discussion point 5



...




}

PCCH-CarrierConfigList-NB-r14 ::=

SEQUENCE (SIZE (1..maxNonAnchorCarriers-NB-r14)) OF 












PCCH-CarrierConfig-NB-r14

PCCH-CarrierConfig-NB-r14::=


SEQUENCE {

dl-CarrierIndex-r14





INTEGER (1..maxNonAnchorCarriers-NB-r14),

npdcch-NumRepetitionPaging-r14


ENUMERATED { 












r1, r2, r4, r8, r16, r32, r64, r128, 













r256, r512, r1024, r2048, 













spare4, spare3, spare2, spare1}
OPTIONAL, --Need OP
--
FFS pagingWeight-r14




PagingWeight-NB-r14
 OPTIONAL,
--Need OP



...

}

-- ASN1STOP
Option b): Synchronized PCCH-CarrierConfigList-NB-r14 and DL-CarrierConfigCommonList-NB-r14 lists  
-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {

--  List of non anchor carriers as per discussion point 1


pcch-MultiCarrierConfig-r14



PCCH-MultiCarrierConfig-NB-r14
 OPTIONAL,
--Need OR



...


}

PCCH-MultiCarrierConfig-NB-r14 ::=

SEQUENCE {


pcch-CarrierConfigList-r14



PCCH-CarrierConfigList-NB-r14,


--
FFS other parameters, e.g weights as per discussion point 5



...




}

PCCH-CarrierConfigList-NB-r14 ::=
 
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 












PCCH-CarrierConfig-NB-r14

PCCH-CarrierConfig-NB-r14::=


SEQUENCE {

pcch-CarrierConfig-r14




SEQUENCE {


npdcch-NumRepetitionPaging-r14


ENUMERATED { 













r1, r2, r4, r8, r16, r32, r64, r128, 














r256, r512, r1024, r2048, 














spare4, spare3, spare2, spare1}
OPTIONAL, --Need OP

--
FFS pagingWeight-r14




PagingWeight-NB-r14
 OPTIONAL,
--Need OP


...




}
OPTIONAL
-- need OR
}

-- ASN1STOP
The number of configured entries in PCCH-CarrierConfigList-NB-r14 is equal to the number of configured entries in DL-CarrierConfigCommonList-NB-r14. Absence of IE pcch-CarrierConfig-r14 means the corresponding DL carrier is not used for paging. 

3) Whatever the option chosen above, should delta configuration be relative to the anchor carrier or to the previous entry in the list of paging carriers. 

Companies are invited to provide their views on the two options and the reference for delta configuration. 
Table 4. Comp’ny's view on Discussion point 4: Structure of the list of paging configuration
	Company’s name
	Comments

	ZTE
	Slightly prefer option b).

It looks like option b) can have fewer signaling bits if the number of DL carriers used for paging is more than 3 (assuming it’s 1 bit for PCCH-CarrierConfig-NB-r14 IE when the IE pcch-CarrierConfig-r14 is absent).

	Huawei, HiSilicon
	We prefer option b) synchronized list. 
We think this makes the structure cleaner and will, in most cases, save signaling overhead considering that the index uses 4 bits.
With regard to delta configuration, we think that non anchor carriers are more likely to be similar to each other than similar to the anchor carrier. With this in mind, using the previous entry in the list is more efficient than using the anchor carrier as a reference for delta configuration

	 Qualcomm
	Option b) is sufficient and makes UE implementation a little simpler (no need to do worry about out-of-order PCCH carrier information. I assume if npdcch is not included in an element of the list then value from previous element (if there is one, or from the anchor PCCH) applies.

	CATT
	Option b.

	Intel
	See our discussion 1. The PCCH configuration should be part of the DL List to save of replicating the list and also to eliminate unnecessary extension markers.

	Ericsson
	Regarding 1) we are fine with having the paging configuration in a new SIB.

Regarding 2) we prefer option a) as it is simpler. Size wise it does not seem to matter much which option we choose. If N is the number of non-anchor carriers used for paging and M is the total number of non anchor carriers then option a) requires

N*(4+X) bits

and option b) requires

M+N*X bits

So in configurations where only a small proportion of the carriers are used for paging option a) is preferred (i.e. if 4N < M), otherwise option b) is a better choice.

If we want to reduce the number of bits there are larger gains to be found by optimizing the IE CarrierFreq-NB in the DL and UL non-anchor carrier lists. See our response under “Other Issues”.
Regarding 3), the delta configuration should be relative to the anchor carrier since it is more simple and more clear.

	Sequans
	Option b.

Regarding delta configuration: we prefer relative to the anchor carrier for same reasons as explained by Ericsson. 

	MTK
	Option b), as it results in lower signaling overhead and simpler UE implementation.


2.2.2 Discussion point 5: Signalling of the weights

In the e-mail discussion [1], two options were proposed for the signalling of the weights:
Option a: pagingWeight is signalled within the paging configuration of one carrier 

See example for discussion point 4 - FFS pagingWeight-r14
If this option is chosen and the paging configuration for the non anchor carrier is provided in the new SIB (Discussion point 4: option b), should the weight for the anchor carrier be signalled in SIB2 or in the new SIB?
Option b: pagingWeight is signalled in a separate list, PCCH-CarrierWeightList-r14, synchronized with the list of paging carriers, PCCH-CarrierConfigList-t14.
In this option, the weight for the anchor carrier is also included in the list. Absence of the list means ‘equal probability’ for all carriers.
-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {

--  List of non anchor carriers as per discussion point 1


pcch-MultiCarrierConfig-r14



PCCH-MultiCarrierConfig-NB-r14
 OPTIONAL,
--Need OR



...


}

PCCH-MultiCarrierConfig-NB-r14
::=

SEQUENCE {


pcch-CarrierConfigList-r14



PCCH-CarrierConfigList-NB-r14,



pcch-CarrierWeightList-r14



PCCH-CarrierWeightList-NB-r14
 OPTIONAL,
--Need OR


...




}

PCCH-CarrierWeightList-NB-r14
::=

SEQUENCE (SIZE (1.. maxNonAnchorCarriers-Plus1-NB-r14)OF 












PagingWeight-NB-r14

-- ASN1STOP
–
Multiplicity and type constraint definitions
-- ASN1START

maxNonAnchorCarriers-NB-r14
INTEGER ::=
16
-- Maximum number of non-anchor carriers for NB-IoT
maxNonAnchorCarriers-Plus1-NB-r14
INTEGER ::=
17


maxNPRACH-Resources-NB-r13
INTEGER ::=
3
-- Maximum number of NPRACH resources for NB-IoT
maxDRB-NB-r13



INTEGER ::= 2
-- Maximum number of Data Radio Bearers for NB-IoT

maxNS-Pmax-NB-r13 


INTEGER ::= 4
-- Maximum number of NS and P-Max values per band
maxSI-Message-NB-r13

INTEGER ::= 8
-- Maximum number of SI messages for NB-IoT
-- ASN1STOP
The actual definition of the weights is discussed in a separate e-mail discussion: [96#48][LTE/eNB-IoT] Mutli-PRB paging.
Companies are invited to provide their views on the two options.
Table 5. Company's view on Discussion point 5: Signalling of the weights
	Company’s name
	Comments

	 ZTE
	Prefer option a).

The weight/probability for paging and PRACH of the anchor carrier can be signaled together in SIB2 or new SIB, separated from the weights of non-anchor carriers.

For option b), it’s not clear where the weight of anchor carrier is, at the beginning of the list or at the end of the list?

	Huawei, HiSilicon
	We prefer option a) where the weight is signalled within the paging configuration of the carrier. It is also more signalling efficient. 
We think the weight associated to the anchor carrier should be signalled in the new SIB within IE PCCH-MultiCarrierConfig-NB-r14, optional need OR.

	 Qualcomm
	Makes sense to signal weight with each PCCH carrier information. The weight for each carrier can be optional (as shown in 2.2.1).

	CATT
	Option a)

	Intel
	We prefer Option b) as it provides the means of including the paging weight for the anchor carrier within the new SIB. There is no need to include maxNonAnchorCarriers-Plus1-NB-r14 in our view as we can use index 0 for the paging weight of anchor carrier (i.e. PCCH-CarrierWeightList-NB-r14 ::= SEQUENCE (SIZE (0.. maxNonAnchorCarriers-NB-r14)OF PagingWeight-NB-r14)

	Ericsson
	Prefer option a). The weight for the anchor carrier should be signaled in the new SIB to keep all multi-carrier related parameters in one place. Option b) is unnecessarily complicated without any advantage over option a).

	Sequans
	Option a).

With absolute weight solution, we think the total weight is known (=16) hence the anchor weight does not need to be signaled.

	MTK
	Option a)


2.3 PRACH Configuration parameters 
The following agreements related to the RACH and PRACH configuration were captured at RAN2#95bis:
· Common RACH configurations on all carriers. 
· One of the following two options should be used for non-anchor carrier NPRACH configuration. 
Option1. The NPRACH resource configurations for different non-anchor carriers are independent. 
Option2. Part of the NPRACH resource configurations for different non-anchor carriers are common and sent in common NPRACH configuration, different configurations for each carrier are sent independently.

· Different (multiple) NPRACH resource (UL non-anchor carrier) might be associated with one DL carrier, and potentially with the same CSS_RA resource (still one NPRACH resource only refer to one DL carrier and one CSS_RA resource).
· Anchor carrier RSRP should be used for NPRACH selection.
· RAN2 assumes that for access procedure initiated by PDCCH order, carrier, preamble/subcarrier index and the NPRACH repetition level are explicitly indicated in the DCI format. Confirm with RAN1.
Also not explicitly captured, it is assumed that this implies that there is at most one PRACH resource for one CEL level on one UL carrier. Otherwise the PDCCH order will not be able to point to a particular resource.

The following agreements related to the RACH and PRACH configuration were captured at RAN2#96:
· Use different carrier selection probability for anchor and non-anchor carriers. Detail signalling is FFS.
· maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt in NPRACH resource configurations for all carriers are common.
· Parameters for NPRACH configuration other than maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt for anchor carrier and non-anchor carrier should be set independently.
· Introduce configurations of NPRACH for non-anchor carriers (nprachNonAnchorConfig-r14) in a new SIB.
2.3.1 Discussion point 6: Structure of the list of NPRACH resources
At RAN2#96, it was agreed to have the PRACH resource configuration for the non anchor carriers in a new SIB. 

1) During the e-mail discussion and in contributions, various options were proposed for the signalling of the list of NPRACH resources. Having been decided that the configuration could be set independently for different carriers, the following options are proposed:  

Option a): Flat list 
-- ASN1START

SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {

-- List of DL carriers and list UL carriers as per discussion point 1

nprach-MultiCarrierConfig-r14  


NPRACH-MultiCarrierConfig-NB-14
 OPTIONAL,
-- Need OR

...

}
NPRACH-MultiCarrierConfig-NB-r14 ::= 
SEQUENCE {


nprach-ParametersList-r14  



NPRACH-ParametersList-NB-14,
-- FFS other parameters, e.g. weight/probaility as per discussion point 8

...

}

NPRACH-ParametersList-r14  ::=
SEQUENCE (SIZE (1.. maxNPRACH-ResourcesNonAnchor-NB-r14)) 











OF 
NPRACH-Parameters-NB-14

NPRACH-Parameters-NB-r14 ::=
SEQUENCE {


nprach-ResourceIndex-r14

INTEGER (1..maxNPRACH-Resources-NB-r13),


nprach-CarrierIndex-r14 


INTEGER (1..maxNonAnchorCarriers-NB-r14), 


npdcch-CarrierIndex-r14 


INTEGER (1..maxNonAnchorCarriers-NB-r14)  OPTIONAL, 
-- Need OP
-- NPRACH parameters as per discussion point 7

...

}
-- ASN1STOP

The value of constant maxNPRACH-ResourcesNonAnchorCarriers-NB-r14 needs to be decided, e.g. 16*3=48.

–
Multiplicity and type constraint definitions
-- ASN1START

maxNonAnchorCarriers-NB-r14
INTEGER ::=
16
-- Maximum number of non-anchor carriers for NB-IoT
axNPRACH-Resources-NB-r13
INTEGER ::=
3
-- Maximum number of NPRACH resources for NB-IoT
maxNPRACH-ResourcesNonAnchor-NB-r14::=
48
-- Maximum number of NPRACH resources on non-anchor carrier

maxDRB-NB-r13



INTEGER ::= 2
-- Maximum number of Data Radio Bearers for NB-IoT

maxNS-Pmax-NB-r13 


INTEGER ::= 4
-- Maximum number of NS and P-Max values per band
maxSI-Message-NB-r13

INTEGER ::= 8
-- Maximum number of SI messages for NB-IoT
-- ASN1STOP
Option b): Per ‘carrier’ list of NPRACH resources
-- ASN1START

SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {

-- List of DL carriers and list UL carriers as per discussion point 1

    nprach-MultiCarrierConfig-r14  


NPRACH-MultiCarrierConfig-NB-14
 OPTIONAL,
-- Need OR

...

}
NPRACH-MultiCarrierConfig-NB-r14 ::= 
SEQUENCE {


nprach-CarrierConfigList-r14  


NPRACH-CarrierConfigList-NB-14,
-- FFS other parameters, e.g. weight/probaility as per discussion point 8

...

}

NPRACH-CarrierConfigList-NB-r14 ::=
SEQUENCE (SIZE (1..maxNonAnchorCarriers-NB-r14)) 












OF 
NPRACH-ParametersList-NB-14

NPRACH-ParametersList-NB-r14 ::=
SEQUENCE (SIZE (0..maxNPRACH-Resources-NB-r13)) 












OF NPRACH-Parameters-NB-r14

NPRACH-Parameters-NB-r14 ::=  
SEQUENCE {

nprach-parameter-r14


SEQUENCE {


npdcch-CarrierIndex-r14   

INTEGER (1..maxNonAnchorCarriers-NB-r14) OPTIONAL, 
-- Need OP  

-- 

NPRACH parameters as per discussion point 7

...


} OPTIONAL, 
-- Need OP  

}
-- ASN1STOP
The number of configured entries in NPRACH-CarrierConfigList-NB-r14 is equal to the number of configured entries in UL-CarrierConfigCommonList. The number of configured entries in NPRACH-ParametersList-NB-r14 is equal to the number of configured entries in NPRACH-ParametersList-NB-r13 or ‘0’ if the UL non-anchor carrier is not used for PRACH.

Option c) Per ‘coverage level’ list of carrier configurations
-- ASN1START

SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {

-- List of DL carriers and list UL carriers as per discussion point 1

    nprach-MultiCarrierConfig-r14  


NPRACH-MultiCarrierConfig-NB-14
 OPTIONAL,
-- Need OR

...

}
NPRACH-MultiCarrierConfig-NB-r14 ::= 
SEQUENCE {


nprach-ParametersList-r14  



NPRACH-ParamtersList-NB-14,
-- FFS other parameters, e.g. weight/probaility as per discussion point 9


...

}

NPRACH-ParametersList-NB-r14  ::=


SEQUENCE (SIZE (1..maxNPRACH-Resources-NB-r13)) OF













NPRACH-CarrierConfigList-NB-r14
NPRACH-CarrierConfigList-NB-r14 ::=

SEQUENCE (SIZE (0.. maxNonAnchorCarriers-NB-r14)) 











OF 
NPRACH-Parameters-NB-14

NPRACH-Parameters-NB-r14 ::=  SEQUENCE {

nprach-parameters-r14

SEQUENCE {

npdcch-CarrierIndex-r14    INTEGER (1..maxNonAnchorCarriers-NB-r14) OPTIONAL, -- Need OP 

-- 

NPRACH parameters as per discussion point 8


...


}
OPTIONAL, 
-- Need OR
}
-- ASN1STOP
The number of configured entries in NPRACH-ParametersList-NB-r14 is equal to the number of configured entries in NPRACH-ParametersList-NB-r13. The number of configured entries in NPRACH-CarrierConfigList-NB-r14 is equal to the number of configured entries in UL-CarrierConfigCommonList or ‘0’ if no NPRACH resource is allocated on non-anchor carriers for this CE level.

2) For each of the above option, should delta configuration be relative to the anchor carrier or to the previous entry in the list.

Companies are invited to provide their views on the three options and what should be the reference for delta configuration 
Table 6. Company's view on Discussion point 6: Signalling of the list of NPRACH resources
	Company’s name
	Comments

	 ZTE
	These three options are considerable and can be used to configure the PRACH resource for the non-anchor carriers with enough flexibility. 
After detailed comparison, we prefer a variant of option c).

Firstly, at RAN2#96, it was agreed to use different carrier selection probability for anchor and non-anchor carriers, with all non anchors carrier having the same selection probability. It’s reasonable that the non-anchor carriers with the same resource density are used with the same selection probability. 

Based on such understanding, we think it’s not necessary to configure different NPRACH resource for all each non-anchor carriers. NPRACH resource still can be configured per CE level as usual. The non-anchor carriers with different CE levels can be configured with different NPRACH resource. But the ones with the same CE level should have the same NPRACH resource configuration. 
Secondly, we simply compare the signaling overhead of these three options.

We give an size estimation of the NPRACH resource configuration in discussion point 7 as following:

IE

Size(bits)

NPRACH parameters
Total 26

nprach-Periodicity-r14
3

nprach-StartTime-r14
3

nprach-SubcarrierOffset-r14
3

nprach-NumSubcarriers-r14
2

nprach-SubcarrierMSG3-RangeStart-r14
2

npdcch-NumRepetitions-RA-r14
4

npdcch-StartSF-CSS-RA-r14
3

npdcch-Offset-RA-r14
2

nprach-NumCBRA-StartSubcarriers-r14
4

Then the calculation of the main IE size for the three options is as following:

Option a): Flat list
IE

Maximum occurrences

Size(bits)

NPRACH-ParametersList-r14
    NPRACH-Parameters-NB-14
48

        nprach-ResourceIndex-r14
2

        nprach-CarrierIndex-r14
4

        npdcch-CarrierIndex-r14
4

        NPRACH resource configuration
26

Maximum size of NPRACH-ParametersList-r14 (with full configuration) is:
(2+4+4+26)*48=1728
Minimum size of NPRACH-ParametersList-r14 (with delta configuration but not considering the absence of some carriers) is: (2+4+4)*48=480
Option b): Per ‘carrier’ list of NPRACH resources
IE

Maximum occurrences

Size(bits)

NPRACH-CarrierConfigList-NB-14
    NPRACH-ParametersList-NB-r14
16

        NPRACH-Parameters-NB-14
3

            npdcch-CarrierIndex-r14

4

            NPRACH resource configuration
26

Maximum size of NPRACH-CarrierConfigList-NB-14 is: (4+26)*3*16=1440

Minimum size of NPRACH-CarrierConfigList-NB-14 is: 4*3*16=192
Option c) Per ‘coverage level’ list of carrier configurations
IE

Maximum occurrences

Size(bits)

NPRACH-ParametersList-NB-r14

    NPRACH-CarrierConfigList-NB-r14

3

        NPRACH-Parameters-NB-14
16

            npdcch-CarrierIndex-r14

4

            NPRACH resource configuration
26

Maximum size of NPRACH-ParametersList-NB-r14 is: (4+26)*16*3=1440

Minimum size of NPRACH-ParametersList-NB-r14 is: 4*16*3=192
Option b) and option c) have same IE size which is less than the size of option a). It’s mainly because the IE NPRACH-Parameters-NB-14 in option b) and option c) can be aligned with the configuration of UL-CarrierConfigCommonList. Then the IE nprach-CarrierIndex-r14 can be omitted in option b) and option c).
Based on the comparison, we think option b) and option c) can be kept for further comparison.

However the configuring way of option b) isn’t so straightforward. E.g.,we have such question that can we configure the same npdcch-CarrierIndex-r14 for different per-CE entries in NPRACH-Parameters-NB-14?
According to all the previous analysis, the non-anchor carriers with the same CE level should have the same NPRACH resource configuration. With the full configuration assumption for option b) and option c), there will have several same NPRACH resource configuration entries. Such configuration will cause unnecessary signaling overhead. 

So we propose to extract the NPRACH resource configuration out of the carrier list configuration. The variant of option c) is as follows (the modification is yellow highlighted):
The variant of option c):
NPRACH-ParametersList-NB-r14  ::=


SEQUENCE (SIZE (1..maxNPRACH-Resources-NB-r13)) OF NPRACH-CarrierConfigList-NB-r14
NPRACH-CarrierConfigList-NB-r14 ::=

SEQUENCE {

NPRACH-CarrierConfig-NB-r14 ::=

SEQUENCE (SIZE (0.. maxNonAnchorCarriers-NB-r14)) OF 
NPRACH-Parameters-NB-14

-- 
NPRACH parameters as per discussion point 7   OPTIONAL, 
-- Need OR
} 
NPRACH-Parameters-NB-r14 ::=  SEQUENCE {


nprach-parameters-r14

SEQUENCE {


npdcch-CarrierIndex-r14    INTEGER (1..maxNonAnchorCarriers-NB-r14) OPTIONAL, -- Need OP 



...


}
OPTIONAL, 
-- Need OR

}
The number of configured entries in NPRACH-ParametersList-NB-r14 is equal to the number of configured entries in NPRACH-ParametersList-NB-r13. The number of configured entries in NPRACH-CarrierConfigList-NB-r14 is equal to the number of configured entries in UL-CarrierConfigCommonList or ‘0’ if no NPRACH resource is allocated on non-anchor carriers for this CE level. Absence of IE nprach-parameters-r14 means the corresponding UL carrier is not used for PRACH in this CE level.
To calculate the main IE size for this option:

The variant of option c):
IE

Maximum occurrences

Size(bits)

NPRACH-ParametersList-NB-r14
    NPRACH-CarrierConfigList-NB-r14
3
        NPRACH-CarrierConfig-NB-r14
           NPRACH-Parameters-NB-14
16
               npdcch-CarrierIndex-r14
4
        NPRACH resource configuration    
26
Maximum size of NPRACH-ParametersList-NB-r14 is: (26+4*16)* 3=270

	Huawei, HiSilicon
	We prefer option b) ‘per carrier list of NPRACH resources’ or option c) ‘per coverage level list of carrier configuration’ as they mirror the rel-13 structure. They also prevent assigning more than one PRACH resource for one UL coverage level for a given UL carrier.
As discussed for the paging carrier, we think that non anchor carriers are more likely to be similar to each other than similar to the anchor carrier and it will be more efficient to use the precedent entry for the same CE level in the UL carrier list as reference for delta configuration. In this case, option c) is slightly easier to specify.
To allow use of delta configuration, we think that the parameter npdcch-CarrierIndex-r14 shoud be outside the nprach-parameter-r14 structure, i.e. nprach-parameter-r14 structure should mirror the rel-13 NPRACH-Parameters NB-r13 structure. This is further discussed in discussion point 7. 

	 Qualcomm
	Prefer option b), it is more logical.



	CATT
	Option b.

	Intel
	We prefer Option b. For Option b, signaling overhead can be reduced further if the NPRACH configuration is part of the UL list as in our response in Discussion point 1.

The delta configuration can be relative to the anchor carrier.

	Ericsson
	Regarding 1), all options can be made to work but we have a slight preference for option a. The options differ in size but it is difficult to make a fair comparison since the result is very configuration dependent. Using the maximum number of carriers like ZTE has done is maybe not very representative since this configuration will be rare in practice. Anyway we don’t expect the size difference to be that large between the options.

The reason we proposed option a) originally was to have a similar structure as in rel-13. The IE NPRACH-ParametersList-NB-r14 is identical NPRACH-ParametersList-NB-r13 except that it contains a maximum of 3*16 elements instead of 3, and NPRACH-Parameters-NB-r14 is identical to NPRACH-ParametersList-NB-r14 except for the addition of the CE-level and UL and DL carrier references,

Regarding 2), regardless of which option we select in the end we think the delta configuration should be relative to the anchor carrier.

	Sequans
	b) or c)

	MTK
	Option b) looks more logical.

The structure of Option c) is not that nice: “NPRACH-ParametersList-NB-r14” should be a list of “NPRACH-Parameters-NB-14”, and “NPRACH-CarrierConfigList-NB-r14” should be a list of “NPRACH-CarrierConfig-NB-r14”.


2.3.2 Discussion point 7: NPRACH resource configuration for a non anchor carrier

At RAN2#96, it was agreed that the parameters for NPRACH configuration other than maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt should be set independently and that the parameters should be made optional to allow for delta configuration.

NPRACH-Parameters-NB-r14 ::=  

SEQUENCE {
--
ul carrier/dl carrier/ PRACH resource as per discussion point 7

 

nprach-Periodicity-r14 




ENUMERATED {ms40, ms80, ms160, ms240, 















ms320, ms640, ms1280, ms2560} 












OPTIONAL,
-- NEED OP 

nprach-StartTime-r14




ENUMERATED {ms8, ms16, ms32, ms64, 















ms128, ms256, ms512, ms1024}












OPTIONAL,
-- NEED OP

nprach-SubcarrierOffset-r14



ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1},












OPTIONAL,
-- NEED OP

nprach-NumSubcarriers-r14



ENUMERATED {n12, n24, n36, n48} 












 OPTIONAL,
-- NEED OP

nprach-SubcarrierMSG3-RangeStart-r14
ENUMERATED {zero, oneThird, twoThird, one}












 OPTIONAL,
-- NEED OP

npdcch-NumRepetitions-RA-r14


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















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1} 












OPTIONAL,
-- NEED OP

npdcch-StartSF-CSS-RA-r14




ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64} 













OPTIONAL,
-- NEED OP,


npdcch-Offset-RA-r14




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}












OPTIONAL,
-- NEED OP

nprach-NumCBRA-StartSubcarriers-r14

ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24,















n32, n34, n35, n36, n40, n44, n46, n48} 












OPTIONAL,
-- NEED OP
-- probability / weight - see discussion point 8

...

}
Companies are invited to provide their views on the proposed structure 
Table 7. Company's view on Discussion point 7: NPRACH resource configuration
	Company’s name
	Comments

	ZTE 
	Agree with the proposed IE.

	Huawei, HiSilicon
	We are fine with the list of parameters for a NPRACH resource. 
As indicated in discussion point 6, dl carrier index should be outside of the PRACH resource configuration to facilitate use of delta configuration.
We are extremely concerned with having each individual parameter optional as this will add considerable signalling overhead. As we have agreed that all non UL non anchor carriers have the same selection probability, we assume that, for a given CE level, the PRACH configuration would be the same for two different carriers. Thus we propose to make all parameters mandatory in the structure while having the structure OPTIONAL, need OP to allow for exception. 
We could also consider splitting the UL and DL parameters into two sub-structures to address the case of a DL carrier having power boosting.  


	 Qualcomm
	This looks ok.

	CATT
	Agee

	Intel
	The NPDCCH configuration for Msg2 CSS should be put under the DL non-anchor configuration and not as part of the NPRACH resource configuration so the same set of parameters are not repeated for every NPRACH configuration. An example structure can be as follow:

DL-ConfigSIB-nonAnchor-NB-r14 ::=
SEQUENCE {


dl-CarrierConfig-r14



DL-CarrierConfigCommon-NB-r14
     nprach-NonAnchorNPDCCHParametersList-NB-r14      SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-NonAnchorNPDCCHParameters-NB-r14
}

NPRACH-NonAnchorNPDCCHParameters-NB-r14::= SEQUENCE {


npdcch-NumRepetitions-RA-r14


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














r256, r512, r1024, r2048, 














spare4, spare3, spare2, spare1}
 OPTIONAL, -- Need OR


npdcch-StartSF-CSS-RA-r14


ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64} OPTIONAL, -- Need OR


npdcch-Offset-RA-r14




ENUMERATED {zero, oneEighth, oneFourth, threeEighth} OPTIONAL, -- Need OR

}
Since we have agreed that the RACH carrier selection is between anchor and non-anchor carrier. The number of subcarriers for a coverage level in all the non-anchor carriers have to be the same in order not to result in unfairness.



	Ericsson
	Agree with the proposed IE.

	Sequans
	Overall ok, but we agree with Intel comment related to unfairness.

We have agreed that the RACH carrier selection is between anchor and non-anchor carriers. So, for a given coverage level, the resource density (number of subcarriers divided by periodicity) shall be the same or the collision rate will be higher on carriers with less resources.
It can be discussed whether this is enforced with same number of subcarriers and periodicity, or using a NOTE in the specifications.

	MTK
	Agree to the proposed IE


2.3.3 Discussion point 8: Signalling of the weight/selection probability
At RAN2#96, it was agreed to use different carrier selection probability for anchor and non-anchor carriers, with all non anchors carrier having the same selection probability. This corresponds to issue#2 option 3 in [2].
We assume that one single parameter representing the selection probability of the non-anchor carriers is sufficient, the probability of selecting the anchor carrier being the complement to 100%, i.e. (p100 - nprach-SelectionProbability-r14):
-- ASN1START

SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {

-- List of DL carriers and list UL carriers as per discussion point 1

    nprach-MultiCarrierConfig-r14  


NPRACH-MultiCarrierConfig-NB-14
 OPTIONAL,
-- Need OR

...

}
NPRACH-MultiCarrierConfig-NB-r14 ::= 
SEQUENCE {

--
List of PRACH resources as per discussion point 7,


nprach-SelectionProbability-r14


ENUMERATED {p15, p30, p50, p60, p70, p80, p90, p100}, 

...

}

-- ASN1STOP

Companies are invited to provide their view on the signalling of the weight/selection probability and the values.
Table 8. Company's view on Discussion point 8: NPRACH selection probability
	Company’s name
	Comments

	 ZTE
	We don’t agree the proposed PRACH weight for non-anchor carriers.

We think it’s better to only introduce a PRACH carrier selection probability for anchor carrier which can be signaled together with paging weight for anchor carrier in SIB2 or new SIB.
There are three comments for the proposed way:

The #1 comment is, we cannot only define selection probability for non-anchor carriers since there is no such restriction that the sum of selection probability for anchor and non-anchor carriers should be 1. For example, 0.4 for anchor carrier and 0.8 for non-anchor carrier are allowed.
The #2 comment is, it’s necessary to clarify how to use the selection probability for non-anchor carriers if we define it. The example options are as follows:

· UE draws a random value. If the random value is equal or larger than the selection probability, the UE can use all the configured non-anchor carriers for PRACH. If the random value is less than the selection probability, the UE cannot use all the non-anchor carriers.
· UE draw a random value for each configured non-anchor carrier. If the random value is equal or larger than the selection probability, the UE can use this non-anchor carrier for PRACH. If the random value is less than the selection probability, this non-anchor carrier cannot be used for PRACH. 
The #3 comment is, no matter how to use the selection probability for non-anchor carriers, it’s possible that none of non-anchor carriers pass the probability test. That means, UE cannot choose any non-anchor carrier for PRACH. When the selection probability for non-anchor carriers is smaller, such case is more likely to occur. More seriously, if the anchor carrier doesn’t pass the probability test at the same time, the UE cannot trigger PRACH procedure.
Based on the above analysis, we think to define a PRACH carrier selection probability for anchor carrier is enough which can be in line with the agreements. And it’s no need to clarify the #2 comment and issue in #3 comment will not exist.

	Huawei. HiSilicon
	We will prefer the parameter to represent the selection probability of the anchor carrier..

We think that the probability could be defined as follows, providing a granularity of 12.5 % for the anchor carrier: {0%, 12.5%, 25%, 37.5%, 50%, 62.5%, 75%, 87.5} 

	 Qualcomm
	Assuming all non-anchor NPRACH carriers have equal probability for selection than it is better to provide the selection probability for anchor carrier (ranging from 0 to equal to a non-anchor). This field could be optional, and absence mean it has equal probability (default) as NPRACH carriers (e.g. if there were 2 non-anchor NPRACH carriers then 1/3 UEs can select anchor and 1/3 non-anchor carrier 1 and 1/3 non anchor carrier 2). Propose range ENUMERATED [0dot0, 0dot1, 0dot2, 0dot4. 0dot5, 0dot6. 0dot8, 0dot9] to limit size to 3 bits.

(e.g. given P is one of 0dot0, 0dot1 etc and X is the number of non-anchor NPRACH carriers. The equations to calculate probability for each non-anchor carrier is Y = 1/(No. of non-anchor carriers + P). the probability for anchor carrier is than just P*Y.



	Intel
	We also prefer the parameter to represent the Rel-14 UE selection probability of the anchor carrier and the proposed range by Huawei is fine with us.

	Ericsson
	Overall we agree with the proposal except for one minor comment: the probability field could be made optional where absence means that equal probability is assigned to all carriers. That is, if N is the number of non-anchor carriers configured for RACH, the selection probability for any carrier would be 1/(N+1). This distribution may be difficult to achieve otherwise.

Then if the probability is specified for the non-anchor carriers as is suggested in the example or if the probability is specified for the anchor carrier is more a question of taste, it doesn’t matter for the end result.

	Sequans
	We also prefer the parameter to represent the selection probability of the anchor carrier.

We also think it would be useful to have a per CE level value.
The additional signaling is very limited, only 3 selection probabilities instead of 1.
There is full flexibility for PRACH resource configurations, on different CE level and carriers, which is not consistent with the little flexibility given for the selection probability.

Implicitly, having only one selection probability value means that the PRACH resource ratio between anchor and non-anchors is the same for all CE level.


	MTK
	We also prefer to define a parameter representing the selection probability of the anchor carrier; this looks simpler. As for the value range, instead of equally spaced values, we suggest slightly finer granularity for lower probability range, and we propose to use

ENUMERATED {p0, p10, p20, p30, p45, p60, p75, p90}



2.4 UE capability reporting
The following agreements were captured at RAN2#96 regarding the UE capability reporting:
· IE UE-RadioPagingInfo-NB includes an indication that the UE supports paging on non-anchor carrier.
· RAN2 assumes that it can be mandatory for rel-14 UEs to support paging on non-anchor PRB. RAN2 assumes that in any case a capability for IOT is needed.
· RAN2 assumes that the feature may be mandatory but a new UE capability bit for IOT  is needed to indicate the support for non-anchor RACH. 
2.4.1 Discussion point 9: UE-RadioPagingInfo-NB 
It was agreed to indicate UE support paging on non-anchor carrier in UE-RadioPagingInfo-NB. A proposal is provided below.

-- ASN1START

UE-RadioPagingInfo-NB-r13 ::=

SEQUENCE {


ue-Category-NB-r13




ENUMERATED {nb1}


OPTIONAL,


...,

[[multiCarrier-Paging-r14 


ENUMERATED {true}


OPTIONAL


]]

}

-- ASN1STOP

	UE-RadioPagingInfo-NB field descriptions

	ue-Category-NB

UE NB-IoT category as defined in TS 36.306 [5].

	multicarrier-Paging
Indicates whether the UE supports paging on non anchor carriers


Companies are invited to provide their view on the extension of UE-RadioPagingInfo-NB. 
Table 9. Company's view on Discussion point 9: extension of UE-RadioPagingInfo-NB.
	Company’s name
	Comments

	ZTE
	Agree with the proposed IE.

	Huawei, HiSilicon
	We are fine with the proposal

	 Qualcomm
	Agree.

	CATT
	Agree

	Intel
	Agree with the signaling. It should be multiCarrierPaging based on the RRC convention (“-“ should be used before and after abbreviation and capital should be used Carrier)

	Ericsson
	Agree with the proposed change.

	Sequans
	Agree but preference for the name to be something clearly indicating the paging on non-anchor capability, like “nonAnchor-Paging”.
More generally is “multicarrier” the official name for non-anchor? 

	MTK
	Agree to the proposed IE


2.4.2 Discussion point 10: UE-Capability-NB 
1) Regardless of being a capability or an IOT bit, support for paging and PRACH on non-anchor carrier should be indicated in the UE Capability.

It is proposed to add the capability indication(s) within the physical layer capabilities, as for the multicarrier capability. A proposal is provided below.

-- ASN1START
UE-Capability-NB-r13 ::=

SEQUENCE {


accessStratumRelease-r13

AccessStratumRelease-NB-r13,


ue-Category-NB-r13



ENUMERATED {nb1}




OPTIONAL,

multipleDRB-r13




ENUMERATED {supported}



OPTIONAL,

pdcp-Parameters-r13



PDCP-Parameters-NB-r13



OPTIONAL,

phyLayerParameters-r13


PhyLayerParameters-NB-r13,


rf-Parameters-r13



RF-Parameters-NB-r13,


nonCriticalExtension


SEQUENCE {} UE-Capability-NB-v14xy-IEs
OPTIONAL
}

UE-Capability-NB-v14xy-IEs ::=
 SEQUENCE {


phyLayerParameters-v14xy

PhyLayerParameters-NB-v14xy

OPTIONAL,


nonCriticalExtension


SEQUENCE {}





OPTIONAL
}

AccessStratumRelease-NB-r13 ::=

ENUMERATED {rel13, spare7, spare6, spare5, spare4, spare3, spare2, spare1, ...}

PDCP-Parameters-NB-r13

::= SEQUENCE {


supportedROHC-Profiles-r13


SEQUENCE {



profile0x0002





BOOLEAN,



profile0x0003





BOOLEAN,



profile0x0004





BOOLEAN,



profile0x0006





BOOLEAN,



profile0x0102





BOOLEAN,



profile0x0103





BOOLEAN,



profile0x0104





BOOLEAN


},


maxNumberROHC-ContextSessions-r13
ENUMERATED {cs2, cs4, cs8, cs12}
DEFAULT cs2,

...

}
PhyLayerParameters-NB-r13
::=

SEQUENCE {


multiTone-r13





ENUMERATED {supported}


OPTIONAL,

multiCarrier-r13





ENUMERATED {supported}


OPTIONAL

}

PhyLayerParameters-NB-v14xy
::=

SEQUENCE {


multiCarrier-Paging-r14



ENUMERATED {supported}


OPTIONAL,

multiCarrier-NPRACH-r14



ENUMERATED {supported}


OPTIONAL

}

RF-Parameters-NB-r13 
::=


SEQUENCE {


supportedBandList-r13



SupportedBandList-NB-r13,

multiNS-Pmax-r13




ENUMERATED {supported}

OPTIONAL

}
SupportedBandList-NB-r13 ::=

SEQUENCE (SIZE (1..maxBands)) OF SupportedBand-NB-r13
SupportedBand-NB-r13
::=


SEQUENCE {


band-r13






FreqBandIndicator-NB-r13,


powerClassNB-20dBm-r13



ENUMERATED {supported}

OPTIONAL

}
-- ASN1STOP
	UE-Capability-NB field descriptions

	accessStratumRelease

Set to rel13 in this version of the specification.

	maxNumberROHC-ContextSessions

Set to the maximum number of concurrently active ROHC contexts supported by the UE, excluding context sessions that leave all headers uncompressed. cs2 corresponds with 2 (context sessions), cs4 corresponds with 4 and so on. The network ignores this field if the UE supports none of the ROHC profiles in supportedROHC-Profiles.

	multiCarrier

Defines whether the UE supports multi -carrier operation.

	multicarrier-Paging

Defines whether the UE supports paging on non anchor carrier.

	multicarrier-NPRACH
Defines whether the UE supports NPRACH on non anchor carrier.

	multipleDRB

Defines whether the UE supports multiple DRBs.

	multiNS-Pmax

Defines whether the UE supports the mechanisms defined for NB-IoT cells broadcasting NS-PmaxList.

	multiTone
Defines whether the UE supports UL multi-tone transmissions on NPUSCH.

	powerClassNB-20dBm
Defines whether the UE supports power class 20dBm in NB-IoT for the band, as specified in TS 36.101 [42]. If powerClassNB-20dBm is not included, UE supports power class 23 dBm in the NB-IoT band.

	supportedBandList
Includes the supported NB-IoT bands as defined in TS 36.101 [42].

	supportedROHC-Profiles
List of supported ROHC profiles as defined in TS 36.323 [8].

	ue-Category-NB

UE category as defined in TS 36.306 [5]. The field is always included in this version of the specification.


2) It is not clear whether support for paging should be indicated in the UE capability as it is already indicated in UE-RadioPagingInfo-NB and is only used at the time of paging.
Companies are invited to provide their view on the extension of UE-Capability-NB and whether support for paging on non-anchor should be indicated in the UE capability container.
Table 10. Company's view on Discussion point 10: extension of UE-Capability-NB.
	Company’s name
	Comments

	 ZTE
	We think the indication in UE-RadioPagingInfo-NB is enough. It’s no need to define multicarrier-Paging and multicarrier-NPRACH in UE-Capability-NB.
We haven’t seen the use case or need to additionally include the indication of support for multi-carrier paging in UE-Capability-NB.

For multi-carrier PRACH, we also think it’s not necessary to report whether support for PRACH on non-anchor carrier to eNB since the carrier selection is done by UE itself. The eNB can also know which DL carrier should be used for CSS_RA based on the selected PRACH resource.

	Huawei, HiSilicon
	We are fine with adding the multicarrier-NPRACH capability / IOT bit within the PHY capability. We think it is needed for PDCCH order initiated RACH.
We do not see the need of having multicarrier-Paging capability / IOT bit here as the knowledge is only useful at the time of paging where the capabilities are not available.

	 Qualcomm
	Generally ok but concerned with multicarrier-Paging appearing in two different places in the same message; it needs to be set to the same value in both places. At least add a comment statement to say ‘this parameter shall be set to same value as in UE-RadioPagingInfo-NB-r13

	CATT
	Agree, multiCarrier-Paging also needs to be added into UE-RadioPagingInfo-NB-r13 in UERadioPagingInformation-NB message.

	 Intel
	Agree that multi-carrier paging capability may not be needed

	Ericsson
	We agree with the proposed change.

ZTE is correct in that including the multi-carrier paging capability flag in both ue-RadioPagingInfo and ue-Capability-Container is not strictly needed, but since the flag is only one bit and since the same is done for the UE category, we think this is OK in this case.

The other comment from ZTE regarding the multi carrier PRACH capability is not correct however. In case of PDCCH order the eNB must know whether the UE supports multi-carrier PRACH or not.

	Sequans
	Agree for NPRACH.

For paging we would like to understand the need.

	MTK
	We agree to introduce multiCarrier-NPRACH-r14 capability indication. However, we believe that multiCarrier-Paging-r14 should be included only in one place (i.e., in UE-RadioPagingInfo-NB-r13).


2.5 Other issues
	Company’s name
	Comments

	ZTE
	In RAN2#95bis meeting it has been agreed that different (multiple) NPRACH resource (UL non-anchor carrier) might be associated with one DL carrier, and potentially with the same CSS_RA resource. According to such agreement and the suggested PRACH configuration parameters, it can be possible that two different UEs in same CE level who choose different UL carriers for preamble transmission, will use the same RA-RNTI during overlapping RA response windows and monitor the same CSS_RA to receive NPDCCH. This may lead to a UE searching for NPDCCH not for that UE, thus potentially leading to higher contention probability. 
To avoid this issue, the simplest way is to introduce carrier id into the RA-RNTI formula as following: 

RA-RNTI=1+ floor(SFN_id/4) + 256 * Carrier_id
where SFN_id is the index of the first radio frame of the specified PRACH. Carrier_id is the index of the specified UL carrier for preamble transmission.

If there has concern about RA-RNTI value size, another way is to include the carrier id into the reserved bits in RAR since UL grant has been shrinked in NB-IoT.


	Ericsson
	Unlike the dedicated carrier configuration which is sent on demand and only contains one DL/UL carrier, the common non-anchor carrier configuration is constantly broadcasted and potentially contains many DL/UL carriers. It could therefore be of interest to try to reduce the number of signalled bits even further when we specify the new types DL-CarrierConfigCommon-NB and UL-CarrierConfigCommon-NB. For inband carriers one obvious improvement is to specify the PRB index or distance from anchor carrier instead of E-ARFCN + offset in CarrierFreq-NB. Since the size of E-ARFCN + offset is roughly 23 bits and specifying a PRB index between 0 and 100 requires roughly 7 bits, this would save up to 16 bits per DL/UL carrier.

	Sequans
	As indicated above, we would like to consider 2 issues related to selection probability:
1) Whether the selection probability for the anchor carrier should be signaled per CE level. We think this has small signaling impact and is more consistent with the full flexibility that we have for PRACH resource configuration. 

2) As decided in RAN2, there will be equal probability selection over non-anchor carriers (at least for a given CE level). This means the PRACH resource density (number of subcarriers divided by periodicity) shall be the same, otherwise the collision rate will be higher on carriers with less resources. It can be discussed whether this is enforced with same number of subcarriers and periodicity, or using a NOTE in the specifications.
If it is preferred to keep authorized signaling flexibility, in our view the UE shall not perform equal probability selection, but instead weights the selection probability with the resource density of each non-anchor carrier.
This is likely what a smart UE implementation would do independently of the specification since it would provide the lowest collision rate and better performance for that UE.


3 Email discussion result

Eight companies took part in the discussion: ZTE, Huawei, Qualcomm, CATT, Intel, Ericsson, Sequans and Mediatek.
3.1 Summary

Discussion point 1: signalling of the lists of non anchor carriers
5 companies expressed preference for option a), 2 companies expressed preference for option b), one company proposed a new option c).
It is proposed to follow the majority and go with option a), i.e. the two lists are signalled at the top level. 

Proposal 1: The list of DL non anchor carriers and the list of UL non anchor carriers are defined at the top level in the SIB
Option c) is a variant of option a) where the paging/ PRACH configuration is included directly in the lists of non anchor carriers configuration rather than in separate lists. We propose this to be discussed together with the paging and PRACH configuration.
Discussion point 2: Configuration parameters for a DL non anchor carrier

Globally, all companies agreed with the structure as proposed. It has been highlighted that the condition for inclusion of field inbandCarrierInfo should be reinstated, which is correct.
It was also questioned what the UE behaviour should be if the spare value was used in a future release. Our understanding of that the spare value cannot be used and that spare values should not be used in system information.

Proposal 2a: Remove the spare value in parameters downlinkBitmapNonAnchor-r14 and dl-GapNonAnchor-r14
Parameter nrs-PowerOffsetNonAnchor-r14 is defined as OPTIONAL – Need OP, with absence meaning the power is the same as the anchor carrier. It is proposed to define it as DEFAULT dB0 instead. 
Proposal 2b: Define nrs-PowerOffsetNonAnchor-r14 as DEFAULT dB0
Proposal 2c: RAN2 to agree on the following structure as a baseline for the configuration of a downlink carrier
DL-CarrierConfigCommon-NB-r14 ::=
SEQUENCE {

dl-CarrierFreq-r14




CarrierFreq-NB-r13,


downlinkBitmapNonAnchor-r14


CHOICE {



useNoBitmap-r14





NULL,



useAnchorBitmap-r14




NULL,



explicitBitmapConfiguration-r14

DL-Bitmap-NB-r13

},

dl-GapNonAnchor-r14




CHOICE {



useNoGap-r14





NULL,



useAnchorGapConfig-r14



NULL,



explicitGapConfiguration-r14

DL-GapConfig-NB-r13

},


inbandCarrierInfo-r14



SEQUENCE {


samePCI-Indicator-r14



CHOICE
{




samePCI-r14






SEQUENCE {




indexToMidPRB-r14




INTEGER (-55..54) 




},




differentPCI-r14




SEQUENCE {




eutra-NumCRS-Ports-r14



ENUMERATED {same, four}



}



} 
OPTIONAL,

-- Cond anchor-guardband


eutraControlRegionSize-r13

ENUMERATED {n1, n2, n3}


}
OPTIONAL,

-- Cond non-anchor-inband

nrs-PowerOffsetNonAnchor-r14 

ENUMERATED {dB-12, dB-10, dB-8, dB-6, 













dB-4, dB-2, dB0, dB3}
DEFAULT dB0, 

...
}

Discussion point 3: Configuration parameters for a UL non anchor carrier

All companies agreed with the proposed configuration parameters

Proposal 3: RAN2 to agree on the following structure for the configuration of a uplink carrier

UL-CarrierConfigCommon-NB-r14 ::=
SEQUENCE {


ul-CarrierFreq-r14




CarrierFreq-NB-r13,

...

}

Discussion point 4: Paging configuration parameters 

All companies but one expressed preference for option b) synchronised list.

One company further proposed to provide the paging configuration directly with the configuration of the DL carrier, i.e. to have a single list, in order to reduce the signalling overhead.
It is proposed to follow the majority and go with option b) synchronized lists and further discuss whether the two lists should be merged.
Proposal 4a: RAN2 to agree the following structure as a baseline for the paging configuration  
DL-CarrierConfigCommonList-NB-r14 ::=
 SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 












DL-CarrierConfigCommon-NB-r14 

PCCH-ConfigList-NB-r14 ::=
 


SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 













PCCH-Config-NB-r14

PCCH-Config-NB-r14::=




SEQUENCE {


pcch-Config-r14






SEQUENCE {



npdcch-NumRepetitionPaging-r14


ENUMERATED { 














r1, r2, r4, r8, r16, r32, r64, r128, 














r256, r512, r1024, r2048, 














spare4, spare3, spare2, spare1}
OPTIONAL, --Need OP



--
FFS other



...




}
OPTIONAL
-- need OR

}

Proposal 4b: RAN2 to discuss whether the lists should be merged as proposed in discussion point 1 option c)
W.r.t to delta configuration, two companies expressed preference to use the anchor carrier as the reference, one company proposed to use the previous entry in the list and the other companies did not express opinion. It is proposed to keep the original assumption, i.e. delta configuration is relative to the anchor carrier 
Proposal 4c: Delta configuration for paging is relative to the anchor carrier

Discussion point 5: Signalling of paging weights 

All companies but one expressed preference to signal the weight within the paging configuration of one carrier.

Proposal 5a: The paging weight of a carrier is signalled within the paging configuration of the carrier

The definition of the weights is pending on email discussion: [96#48][LTE/eNB-IoT] Mutli-PRB paging.

Proposal 5b: If absolute weights are used, the weight of the anchor carrier is implicit. Otherwise, it is signalled in SIBx.
Proposal 5c: RAN2 to discuss the definition of the weights based on the outcome of [96#48][LTE/eNB-IoT] Multi-PRB paging.
Discussion point 6: Structure of the list of NPRACH resources
In the e-mail discussion, it has been assumed that there was at most one NPRACH resource for one CE level on one UL carrier, otherwise the PDCCH order will not be able to point to a particular resource. 

Proposal 6a: RAN2 to confirm that there is at most one PRACH resource for one CE level on one UL carrier.
W.r.t to the structure of the list of NPRACH resources, one company expressed preference for option a), two companies for option b) or c), four company for option b) and one company for option c).
It is proposed to follow the majority and go with option b), i.e. Per ‘carrier’ list of NPRACH resources 

Proposal 6b: RAN2 to agree the following structure as a baseline for the PRACH configuration  

DL-CarrierConfigCommonList-NB-r14
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF 












DL-CarrierConfigCommon-NB-r14
 

UL-CarrierConfiCommonList-NB-r14  
::=
SEQUENCE (SIZE (1.. maxNonAnchorCarriers-NB-r14)) OF












UL-CarrierConfigCommon-NB-r14

NPRACH-ConfigList-NB-r14 ::=


SEQUENCE (SIZE (1..maxNonAnchorCarriers-NB-r14)) 













OF 
NPRACH-ParametersList-NB-14


NPRACH-ParametersList-NB-r14 ::=

SEQUENCE (SIZE (0..maxNPRACH-Resources-NB-r13)) 













OF NPRACH-Parameters-NB-r14

NPRACH-Parameters-NB-r14 ::=  
SEQUENCE {


nprach-parameter-r14


SEQUENCE {



npdcch-CarrierIndex-r14   

INTEGER (1..maxNonAnchorCarriers-NB-r14) OPTIONAL, 
-- Need OP  


-- 
NPRACH  parameters as per discussion point 7


...


} OPTIONAL, 
-- Need OR  

}

One company further proposed to provide the npdcch / nprach configuration directly with the configuration of the DL/UL carrier, i.e. to have a single list, in order to reduce the signalling overhead.

Proposal 6c: RAN2 to discuss whether the lists should be merged as proposed in discussion point 1 option c)

W.r.t to delta configuration, two companies expressed preference to use the anchor carrier as the reference, one company proposed to use the previous entry in the list and the other companies did not express opinion. It is proposed to keep the original assumption, i.e. delta configuration is relative to the anchor carrier.
Proposal 6d: Delta configuration for PRACH configuration is relative to the anchor carrier

Discussion point 7: NPRACH resource configuration for a non anchor carrier

Five companies agreed with the proposed structure, One company is worried about the overhead of having each parameter optional. One company thinks that the NPDCCH CSS RA parameters should be defined per carrier and not per PRACH resource. Two companies think that the resource density should be the same for all carriers for a given coverage level.
It is proposed to follow the majority and go with the proposed structure as a baseline and then discuss whether further optimizations are needed. 
Proposal 7a: RAN2 to agree on the proposed structure for the PRACH resource as the baseline  

NPRACH-Parameters-NB-r14 ::=  

SEQUENCE {


npdcch-CarrierIndex-r14   



INTEGER (1..maxNonAnchorCarriers-NB-r14) OPTIONAL, 
-- Need OP  


nprach-Periodicity-r14 




ENUMERATED {ms40, ms80, ms160, ms240, 















ms320, ms640, ms1280, ms2560} 













OPTIONAL,
-- NEED OP 


nprach-StartTime-r14




ENUMERATED {ms8, ms16, ms32, ms64, 















ms128, ms256, ms512, ms1024}













OPTIONAL,
-- NEED OP


nprach-SubcarrierOffset-r14



ENUMERATED {n0, n12, n24, n36, n2, n18, n34, spare1},













OPTIONAL,
-- NEED OP


nprach-NumSubcarriers-r14



ENUMERATED {n12, n24, n36, n48} 













 OPTIONAL,
-- NEED OP


nprach-SubcarrierMSG3-RangeStart-r14
ENUMERATED {zero, oneThird, twoThird, one}













 OPTIONAL,
-- NEED OP


npdcch-NumRepetitions-RA-r14


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















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1} 













OPTIONAL,
-- NEED OP


npdcch-StartSF-CSS-RA-r14




ENUMERATED {v1dot5, v2, v4, v8, v16, v32, v48, v64} 














OPTIONAL,
-- NEED OP,


npdcch-Offset-RA-r14




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}













OPTIONAL,
-- NEED OP


nprach-NumCBRA-StartSubcarriers-r14

ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24,















n32, n34, n35, n36, n40, n44, n46, n48} 













OPTIONAL,
-- NEED OP


...

}

Proposal 7b: RAN2 to discuss whether further optimisations and/or restrictions need to be specified 

Discussion point 8: Signalling of the weight/selection probability

All companies preferred the parameter to represent the selection probability of the anchor carrier.

One company proposed that absence of the parameter means equal probability of all carriers. One company proposed that the parameter is configured per coverage level. Different value ranges were proposed, all using 8 values. 

Proposal 8a: RAN2 to agree that the parameter defines the probability of the anchor carrier and is defined as an ENUMERATED with 8 values: 

nprach-ProbabilityAnchor-r14


ENUMERATED {x1, x2, x3, x4, x5, x6, x7, x8}
 

Proposal 8b: RAN2 to agree on a value range. Different proposals listed below:
a) { 0%, 12.5%, 25%, 37.5%, 50%, 62.5%, 75%, 87.5%}
b) { 0%, 10%, 20%, 40%, 50%, 60%, 80%, 90%}

c) { 0%, 10%, 20%, 30%, 45%, 60%, 75%, 90%}

Proposal 8c: RAN2 to discuss whether further optimisations are needed. 

Discussion point 9: UE-RadioPagingInfo-NB

All companies agreed with the propose extension in IE UE-RadioPagingInfo-NB

Proposal 9: RAN2 to agree on the extension IE UE-RadioPagingInfo-NB as below 

-- ASN1START

UE-RadioPagingInfo-NB-r13 ::=

SEQUENCE {


ue-Category-NB-r13




ENUMERATED {nb1}


OPTIONAL,


...,


[[multiCarrierPaging-r14 


ENUMERATED {true}


OPTIONAL


]]

}

-- ASN1STOP

One company commented that the capability should also be added in UERadioPagingInformation-NB message, which is implicit as the IE is imported.

Discussion point 10: UE-Capability-NB.
Most companies think that the multicarrierPaging capability should only be signalled once in IE UE-RadioPagingInfo-NB. One company thinks it is OK to have it twice.

Proposal 10: RAN2 to agree on the extension IE UE-Capability-NB as below 

PhyLayerParameters-NB-v14xy
::=

SEQUENCE {


multiCarrier-NPRACH-r14



ENUMERATED {supported}


OPTIONAL

}
Other Issues

A number of other issues has been raised as follows:
- need to redefine the RA-RNTI formula 

- possibility to optimise the signalling of the EARFCN in inband scenarios

- defining the PRACH selection probability per CE level

- need to have equal resource density for one coverage level across all non anchor carriers

It is proposed this to be discussed on contribution basis.

3.2 Recommendation
Based on the summary in the previous section, we have the following proposals:

Proposal 1: The list of DL non anchor carriers and the list of UL non anchor carriers are defined at the top level in the SIB

Proposal 2a: Remove the spare value in parameters downlinkBitmapNonAnchor-r14 and dl-GapNonAnchor-r14
Proposal 2b: Define nrs-PowerOffsetNonAnchor-r14 as DEFAULT dB0
Proposal 2c: RAN2 to agree on the proposed structure as a baseline for the configuration of a downlink carrier

Proposal 3: RAN2 to agree on the proposed structure for the configuration of a uplink carrier

Proposal 4a: RAN2 to agree on the proposed structure as a baseline for the paging configuration  

Proposal 4b: RAN2 to discuss whether the lists should be merged as proposed in discussion point 1 option c)

Proposal 4b: Delta configuration for paging is relative to the anchor carrier

Proposal 5a: The paging weight of a carrier is signalled within the paging configuration of the carrier

Proposal 5b: If absolute weights are used, the weight of the anchor carrier is implicit. Otherwise, it is signalled in SIBx.

Proposal 5c: RAN2 to discuss the definition of the weights based on the outcome of [96#48][LTE/eNB-IoT] Multi-PRB paging.
Proposal 6a: RAN2 to confirm that there is at most one PRACH resource for one CE level on one UL carrier.

Proposal 6b: RAN2 to agree on the proposed structure as a baseline for the PRACH configuration  

Proposal 6c: RAN2 to discuss whether the lists should be merged as proposed in discussion point 1 option c)

Proposal 6d: Delta configuration for PRACH configuration is relative to the anchor carrier

Proposal 7a: RAN2 to agree on the proposed structure for the PRACH resource as the baseline  

Proposal 7b: RAN2 to discuss whether further optimisations and/or restrictions need to be specified 

Proposal 8a: RAN2 to agree that the parameter defines the probability of the anchor carrier and is defined as an ENUMERATED with 8 values. 

Proposal 8b: RAN2 to agree on a value range. Different proposals listed below:

a) { 0%, 12.5%, 25%, 37.5%, 50%, 62.5%, 75%, 87.5%}

b) { 0%, 10%, 20%, 40%, 50%, 60%, 80%, 90%}

c) { 0%, 10%, 20%, 30%, 45%, 60%, 75%, 90%}

Proposal 8c: RAN2 to discuss whether further optimisations are needed. 

Proposal 9: RAN2 to agree on the proposed extension IE UE-RadioPagingInfo-NB 

Proposal 10: RAN2 to agree on the proposed extension IE UE-Capability-NB 
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�Could we capture this as an agreement?


�What is the purpose of this given that maximum number of NPRACH resources per non-anchor carrier is 3?
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