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1 Introduction
After the RAN2 NB-IoT Adhoc meeting the email discussion for the running CR of 36.306 is continued:
[93bis#16][NB-IOT] CR to 36.306 (Ericsson)

-
Intended outcome: Endorsed running CR

-
Deadline: Thursday 19/05/2016
Two issues are discussed in this email discussion: 
· Issue 1: powerClass-20dBm-r13 UE capability is supported in NB-IoT and signalled in UE-Capability-NB-r13?

· Issue 2: multiNS-Pmax-r13 is an optional UE capability in NB-IoT signalled in UE-Capability-NB-r13?

First some background information is provided in chapter 2. Next the two issues above are discussed in chapter 3. Finally a summary and proposed way forward is provided in chapter 4.
2 Background
2.1 RAN2 Adhoc meeting

The following agreements were made during the RAN2 NB-IoT Adhoc meeting: 
· FFS if power class need to be signalled or not, FFS if NSpmax list is optional or mandatory (might need to be optional for lack of IOT)
· For UE cap on multiple pmax and spectrum emission, we wait for R4
· We use the UE cat name “NB1”
· With the above comments, the (updated) CR is endorsed. 
In this email discussion the FFS's are discussed further (powerClass-20dBm-r13, multiNS-Pmax-r13). 
In LTE a reduced power class powerClass-20dBm-r13 is defined as optional UE capability for 20 dBm UEs (36.306):

4.3.5.20
powerClass-20dBm-r13

This field defines whether the UE supports power class 20dBm for the band, as specified in TS 36.133 [16].

In 36.331 this reduced power class support can be signaled for up to 64 bands: 
RF-Parameters-v1310 ::=



SEQUENCE {


eNB-RequestedParameters-r13


SEQUENCE {

…

supportedBandListEUTRA-v1310


SupportedBandListEUTRA-v1310


OPTIONAL,

…

}

SupportedBandListEUTRA-v1310 ::=

SEQUENCE (SIZE (1..maxBands)) OF SupportedBandEUTRA-v1310

SupportedBandEUTRA-v1310 ::=

SEQUENCE {


powerClass-20dBm-r13


ENUMERATED {supported}

OPTIONAL
}

maxBands




INTEGER ::= 64
-- Maximum number of bands listed in EUTRA UE caps
	powerClass-20dBm 

Indicates whether the UE supports power class 20 dBm in the E-UTRA band, see TS 36.101 [42]. If powerClass-20dBm-r13 is not included, UE supports power class 23 dBm in the E-UTRA band. 
	-


In LTE the support of additionalPmax and additionalSpectrumEmission is optional, i.e. there is a UE capability multiNS-Pmax-r10 in 36.306: 

4.3.5.16
multiNS-Pmax-r10
This field defines whether the UE supports the mechanisms defined for cells broadcasting NS-PmaxList as specified in TS 36.331 [5].

In 36.331 an "NS value" list of up to 8 different values for additionalPmax and additionalSpectrumEmission per band can be broadcasted: 
–
NS-PmaxList

The IE NS-PmaxList concerns a list of additionalPmax and additionalSpectrumEmission as defined in TS 36.101 [42, table 6.2.4-1] for a given frequency band. E-UTRAN does not include the same value of additionalSpectrumEmission in SystemInformationType2 within this list.
NS-PmaxList information element
-- ASN1START

NS-PmaxList-r10 ::=



SEQUENCE (SIZE (1..maxNS-Pmax-r10)) OF NS-PmaxValue-r10
NS-PmaxValue-r10 ::=


SEQUENCE {


additionalPmax-r10




P-Max






OPTIONAL,
-- Need OP

additionalSpectrumEmission


AdditionalSpectrumEmission
}

maxNS-Pmax-r10




INTEGER ::= 8
-- Maximum number of NS and P-Max values per band
P-Max ::=





INTEGER (-30..33)

AdditionalSpectrumEmission ::=
INTEGER (1..32)

	multiNS-Pmax

Indicates whether the UE supports the mechanisms defined for cells broadcasting NS-PmaxList.
	-


	additionalSpectrumEmission

For a UE with no SCells configured for UL in the same band as the PCell, the UE shall apply the value for the PCell instead of the corresponding value from SystemInformationBlockType2 or SystemInformationBlockType1. For a UE with SCell(s) configured for UL in the same band as the PCell, the UE shall, in case all SCells configured for UL in that band are released after handover completion, apply the value for the PCell instead of the corresponding value from SystemInformationBlockType2 or SystemInformationBlockType1. The UE requirements related to IE AdditionalSpectrumEmission are defined in TS 36.101 [42, table 6.2.4.1].


In RAN2#93bis it was assumed:
· We assume that NB-IoT supports additionalSpectrumEmission and additionalPmax per band (8 bands), and we assume this is mandatory for the UE. (check the params with R4)
2.2 RAN4 Adhoc meeting

In RAN4#78 NB-IoT AH meeting the RRM measurements for NB-IoT were discussed and RAN4 agreed [1] that Pcompensation shall be used for cell select and that additionalSpectrumEmission and additionalPmax are applicable as well: 
· RAN2 assumes that RSRQ is only used to determine suitability, i.e. cell selection. RAN2 would like to ask RAN4 to confirm whether this is in line with RAN4’s understanding. If RSRQ is supported for cell selection, RAN2 would like to RAN4 to further provide the value range of q-Qual for NB-IoT.  

· RAN4 response: RAN4 confirms that RSRQ is only used for cell selection. The range of RSRQ for NB-IoT is suggested as from -34dB to 2.5dB with 0.5dB resolution.
· RAN2 agrees RSRP is used for both cell selection and cell reselection and would like to ask RAN4 to provide range of q-RxLev.
· RAN4 response: The range of RSRP for NB-IoT is suggested as from -140dB to -44dB with 1dB resolution.
· RAN2 assumes that Pcompensation is used in the cell selection criteria S: Srxlev = Qrxlevmeas – Qrxlevmin – Pcompensation – Qoffsettemp and would like to ask RAN4 whether this in line with RAN4’s understanding and if so to provide parameters and the associated value ranges to calculate the Pcompensation.

· RAN4 response: RAN 4 confirms that Pcompensation shall be used in the cell selection criteria S and existing LTE parameters and associated value ranges could be re-used.
· RAN2 assumes that NB-IoT supports additionalSpectrumEmission and additionalPmax per band (8 bands), and this is mandatory for the UE. RAN2 would like to ask RAN4 whether this assumption is correct and to provide value ranges for relevant parameters. 
· RAN4 response: RAN4 confirms that NB-IoT supports additionalSpectrumEmission and additionalPmax, and existing LTE value ranges for relevant parameters could be re-used for NB-IoT.
· RAN2 would also like to ask RAN4 to provide feedback on whether a NB-IoT carrier is identified by <EARFCN, offset>  

· RAN4 response: please refer to RAN4 LS R4-162854 which was sent to RAN2 at RAN#78BIS.
Based on the measurement range for RSRP and RSRQ indicated by RAN4 (see below), the existing parameter range values for Q-RxLevMin, P-Max (including additionalPmax), connEstFailOffset (Qoffsettemp) can be re-used for NB-IoT: 

Srxlev = Qrxlevmeas – Qrxlevmin  – Pcompensation - Qoffsettemp
Q-RxLevMin ::=



INTEGER (-70..-22) (Actual value Qrxlevmin = IE value * 2 [dBm])
P-Max ::=




INTEGER (-30..33)
connEstFailOffset-r12

INTEGER (0..15)

OPTIONAL
-- Need OP
Qrxlevmeas
-140dB to -44dB with 1dB resolution
Squal = Qqualmeas – Qqualmin - Qoffsettemp
Q-QualMin-r9 ::=


INTEGER (-34..-3)
(Actual value Qqualmin = IE value [dB])
connEstFailOffset-r12

INTEGER (0..15)

OPTIONAL
-- Need OP
Qqualmeas

-34dB to 2.5dB with 0.5dB resolution
RAN4 also discussed the new NRSRP and NRSRQ measurements for NB-IoT [2].

RAN4 already agreed to introduce a power class of 20 dBm in additional to the 23 dBm power class [3]:

· Maximum output power classes 3 (23 dBm) is specified for NB-IOT.
·  Also power class 5 (20dBm) is specified for NB-IoT
3 Discussion

Issue 1: powerClassNB-20dBm-r13 UE capability is supported in NB-IoT and signalled in UE-Capability-NB-r13?
	Company
	Comments

	Ericsson
	Handover and UE measurement reporting is not supported (only blind re-direction). Nevertheless it may be useful for the NW to know if the UE supports the reduced power class in NB-IoT.

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Issue 2: multiNS-Pmax-r13 is an optional UE capability in NB-IoT signalled in UE-Capability-NB-r13?
	Company
	Comments

	Ericsson
	The additional NS values (additionalPmax and additionalSpectrumEmission) per band may not be needed in the first phases of NB-IoT deployment, but more likely in a later phase when new bands are added and additional requirement are imposed. Therefore there may not be IOT test opportunities for this feature, i.e. it seems more logical to introduce this feature as an optional feature like in LTE or to introduce the UE capability as an IOT bit, i.e. the UE shall only set the bit to TRUE when the feature is fully tested. 

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4 Summary and proposed way forward
Three companies replied to the email discussion, but no feedback was added for issues 1 and 2 in chapter 3: 
· One company commented that IOT test issues for a mandatory feature (e.g. multiNS-Pmax-r13) can be avoided with an IOT capability bit, i.e. the UE shall only set the bit to TRUE when successfully tested. 

· One company indicated preference to have multiNS-Pmax-r13 as an optional UE capability. 
· One company commented that it was agreed not to signal the UE category in REL-13 explicitly, and that thus the name in REL-14 for NB1 would be "ue-Category-r14" (i.e. naming in 36.331 and 36.306 is not aligned). 

Due to limited feedback no conclusion is made in this email report, but the above issues are further discussed in a company contribution [4]. 
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