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1 Introduction

New WID on “Further NB-IoT enhancement” was agreed at RAN#75 and revised at RAN#76 and RAN#77 [1]. One objective of this WID is enhancement to standalone operation mode:
Enhancements to standalone operation mode

· Signalling and requirements to support (a) standalone anchor with in-band/guard-band non-anchor and (b) standalone non-anchor with in-band/guard-band anchor carrier, without increasing the 20 MHz separation from Rel-13 [RAN2, RAN4] 

In the last RAN2#101, an email discussion was agreed [2] to discuss this topic and arrive some agreeable proposals for RAN2#101bis:

[101#55][LTE/MTC R15] Enhancements to standalone Operation (Huawei)

Email discussion, next meeting (NB-IoT R15): Enhancements to standalone Operation, arrive at agreeable proposals from Meeting Input (Huawei)

Intended outcome: Report of email discussion

Deadline:  Thursday 2018-03-29
This email discussion aims to discuss related issues raised in the contributions to RAN2#101 [3]-[5].
2 Discussion
2.1 General
In Rel-13 and Rel-14, the supported combinations of anchor and non-anchor carries are specified in TS 36.300 section 5.5a [6] as shown in the table below and apply to all types of transmission, i.e. broadcast, multicast and unicast. 
Table 1: Anchor and non-anchor carrier combinations
	
	Anchor Carrier

	
	
	In-band
	Guard-band
	Standalone

	Non-Anchor Carrier
	In-band
	Valid (Note 1)
	Valid (Note 1)
	Invalid

	
	Guard-band
	Valid (Note 1)
	Valid (Note 1)
	Invalid

	
	Standalone
	Invalid
	Invalid 
	Valid (Note 2)


NOTE 1:
Both carriers associated with the same LTE cell.

NOTE 2:
Total frequency span to not exceed 20MHz and both anchor and non-anchor carriers synchronised.
According to the NOTEs, there are two constraints among the anchor and non-anchor carriers:

· Total frequency span cannot exceed 20MHz.
· Both anchor and non-anchor carriers are synchronised. 
According to the WID, new combinations are added to support (a) standalone anchor with in-band/guard-band non-anchor and (b) standalone non-anchor with in-band/guard-band anchor carrier, without increasing the 20 MHz separation from Rel-13. In the new combinations, the constraint of total frequency span has been confirmed by the WID. Whether the standalone carrier and in-band/guard-band carrier need to be synchronized needs to be discussed.
Discussion point 1. Companies are invited to comment on whether the standalone carriers and in-band/guard-band carriers need to be synchronized in the new combinations:
· Yes

· No, why?

	Company name
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	We think the standalone carriers and in-band/guard-band carriers need to be synchronized in the new combinations.

	Ericsson
	Yes
	In our view the same requirements, w.r.t. frequency span and synchronization, as for the existing combinations should apply to the new REL-15 standalone combinations. This implies that the existing NOTE 2 can be re-used for the new standalone combinations. The synchronization requirements, including time alignment error, should be specified in 36.104 and we do not see a need to duplicate them in 36.300 (in best case a reference could be added).

	ZTE
	Yes
	As required in other combinations, we also agree that the synchronization should be guaranteed for the new combinations including standalone carriers and in-band/guard-band carriers. For example, the synchronization is necessary in the case of reconfiguring a UE from standalone carrier to in-band/guard-band carrier or from in-band/guard-band carrier to standalone carrier in order to avoid PRACH procedure.
We are ok not to add specific synchronization description in 36.300.

For frequency span constraint, we think it’s also needed. However, we think a relaxed frequency span constraint for only restricting the gap between anchor carrier and non-anchor carrier, such as “The frequency span between the anchor and non-anchor carrier to not exceed 20MHz”, may be enough. 
Firstly, we think the main target of such restriction is to guarantee the same channel fading characteristics between the anchor carrier and the non-anchor carrier in a cell, then the measurement results in the anchor carrier can be used for non-anchor carrier. 

Secondly, we think there has the case that the actual frequency span between standalone carrier and in-band/guard-band carrier may be larger than 20Mhz, e.g., as shown in Figure 1. 
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Figure 1
In this case, some in-band/guard-band carriers lie in two adjacent LTE carriers and the standalone anchor carrier lies between the adjacent LTE carriers, then the maximum frequency span may be larger than 20Mhz. As long as the synchronization has been guaranteed, we think the relaxed frequency span can also work in this case, and can provide more flexibility for cell layout. 

	Qualcomm
	Yes
	Have same view as that expressed by E/// on frequency span.

	
	
	

	
	
	

	
	
	

	
	
	


2.2 Configuration parameters to support the new combinations

2.2.1 Downlink configuration parameters

In Rel-13 and Rel-14 NB-IoT, the IEs DL-CarrierConfigDedicated-NB and DL-CarrierConfigCommon-NB are used to specify the operation mode of the downlink non-anchor carrier, in which DL-CarrierConfigDedicated-NB is used to configure non-anchor carrier for unicast while DL-CarrierConfigCommon-NB is used to configure non-anchor carriers for paging, random access and SC-PTM.
In the existing combinations, the operation mode information only need to be signalled for in-band non-anchor carriers in inbandCarrierInfo. For standalone and guard-band non-anchor carrier, no operation mode information is needed.
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
In Rel-15 NB-IoT, new combinations are proposed for the enhancements to standalone operation mode:
· Standalone anchor carrier with in-band non-anchor carrier
· Standalone anchor carrier with guard-band non-anchor carrier
· Standalone non-anchor carrier with in-band anchor carrier
· Standalone non-anchor carrier guard-band anchor carrier
Which information specific to the mode of operation of a non-anchor carrier needs to be signalled in each of the new combinations needs to be discussed.
Discussion point 2. Companies are invited to comment on which information specific to the mode of operation of a non-anchor carrier needs to be signalled in each of the new combinations:
Case 1: Standalone anchor carrier with in-band non-anchor carrier
	Company name
	Comments

	Huawei, HiSilicon
	For an in-band non-anchor carrier reusing the same PCI as the EUTRA carrier, we think the following information need to be signalled:

· eutraControlRegionSize

· indexToMidPRB

For an in-band non-anchor carrier not reusing the same PCI as the EUTRA carrier, we think the following information need to be signalled:

· eutraControlRegionSize

· eutra-NumCRS-Ports

	Ericsson
	First some general comments: in our understanding the operation mode is only defined for the anchor carrier indicated by the operationModeInfo in MIB-NB. But for the non-anchor carrier “operation mode info” may need to be configured (e.g. samePCI, eutra-NumCRS-Ports, eutraControlRegionSize). But given the way the ASN.1 structure is defined (optional/mandatory) and taking into account the conditional statements it is clear when the IE’s need to be signalled.
It should be possible to signal the samePCI-Indicator when the non-anchor carrier is in Inband and the anchor carrier is in Standalone. Currently the conditional statement anchor-guardband does not allow that:

inbandCarrierInfo-r13



SEQUENCE {


samePCI-Indicator-r13



CHOICE
{



samePCI-r13






SEQUENCE {




indexToMidPRB-r13




INTEGER (-55..54)



},



differentPCI-r13




SEQUENCE {




eutra-NumCRS-Ports-r13



ENUMERATED {same, four}



}


} 





OPTIONAL,

-- Cond anchor-guardband

eutraControlRegionSize-r13


ENUMERATED {n1, n2, n3}


}






OPTIONAL,

-- Cond non-anchor-inband
Conditional presence
       Explanation

anchor-guardband
The field is mandatory present if operationModeInfo is set to guardband in the MIB; otherwise it is not present.

In our understanding similar view was expressed concerning this aspect in R2-1802232 and R2-1802556. Apart from the above change we do not see the need for any further changes in inbandCarrierInfo to support the new REL-15 standalone combinations.

	ZTE
	We agree with Huawei about the needed information for an in-band non-anchor carrier when it is combined with a standalone anchor carrier. 

We also agree with Ericsson that the mentioned condition statement would be the only restriction that the eNB cannot provide the necessary information for the new combinations with standalone anchor carrier, which needs to be resolved.

	Qualcomm
	InbandCarrierInfo-r13 is needed for in-band non-anchor and standalone anchor (which is same as what Huawei proposing). No other information is necessary,

	
	

	
	

	
	

	
	


Case 2: Standalone anchor carrier with guard-band non-anchor carrier
	Company name
	Comments

	Huawei, HiSilicon
	For a guard-band non-anchor carrier, we think no information specific to the operation mode needs to be signalled.

	Ericsson
	This combination is already supported, and we do not see an impact on inbandCarrierInfo.

	ZTE
	We agree with Huawei that based on the current specification, no additional information is needed for the guard-band non-anchor carrier when it is combined with a standalone anchor carrier.

	Qualcomm
	Combination already supported.

	
	

	
	

	
	

	
	


Case 3: Standalone non-anchor carrier with in-band anchor carrier
	Company name
	Comments

	Huawei, HiSilicon
	For a standalone non-anchor carrier, we think no information specific to the operation mode needs to be signalled.

	Ericsson
	This combination is already supported, and we do not see an impact on inbandCarrierInfo.

	ZTE
	We agree with Huawei that based on the current specification, no additional information is needed for the standalone non-anchor carrier when it is combined with an in-band anchor carrier.

	Qualcomm
	Combination already supported.

	
	

	
	

	
	

	
	


Case 4: Standalone non-anchor carrier guard-band anchor carrier
	Company name
	Comments

	Huawei, HiSilicon
	For a standalone non-anchor carrier, we think no information specific to the operation mode needs to be signalled.

	Ericsson
	This combination is already supported, and we do not see an impact on inbandCarrierInfo.

	ZTE
	We agree with Huawei that based on the current specification, no additional information is needed for the standalone non-anchor carrier when it is combined with a guard-band anchor carrier.

	Qualcomm
	Combination already supported.

	
	

	
	

	
	

	
	


Based on discussion point 2, how to signal the information specific to the mode of operation of the non-anchor carrier in system information and in dedicated signalling needs to be discussed.
Discussion point 3. Companies are invited to comment on how to signal the information in IE DL-CarrierConfigDedicated-NB for the new combinations. Companies are encouraged to provide ASN.1 examples.
	Company name
	Comments

	 Huawei, HiSilicon
	All parameters proposed in discussion point 2 have been specified in inbandCarrierInfo-r13. Since the field samePCI-Indicator-r13 inside is only present in case the anchor carrier is a guard-band carrier, the condition needs to be updated for the new combinations:CarrierConfigDedicated-NB information elements
DL-CarrierConfigDedicated-NB-r13 ::=
SEQUENCE {

……

inbandCarrierInfo-r13


SEQUENCE {



samePCI-Indicator-r13


CHOICE
{




samePCI-r13





SEQUENCE {





indexToMidPRB-r13



INTEGER (-55..54)




},




differentPCI-r13




SEQUENCE {





eutra-NumCRS-Ports-r13


ENUMERATED {same, four}




}



} 

OPTIONAL,

-- Cond anchor-guardband-or-standalone


eutraControlRegionSize-r13



ENUMERATED {n1, n2, n3}



}


OPTIONAL,

-- Cond non-anchor-inband

……

Conditional presence

Explanation

non-anchor-inband

The field is mandatory present if the non-anchor carrier is an inband carrier; otherwise it is not present.

anchor-guardband-or-standalone
The field is mandatory present if operationModeInfo is set to guardband or standalone in the MIB; otherwise it is not present.



	Ericsson
	There is a similar problem with the conditional statement “anchor-guardband” in both DL-CarrierConfigDedicated-NB (including inbandCarrierInfo-r13) and DL-CarrierConfigCommon-NB (including inbandCarrierInfo-r14).

Perhaps it is possible to make a backwards compatible change in the conditional statement in the REL-13 version with the dedicated signalling when the eNB knows if the UE supports these enhancements. In such case there is no real change, and no new REL-15 IE is needed. But that would not be possible for the common IE used in system information in our understanding, i.e. legacy UEs would not expect the new REL-15 combinations? We also wonder if further clarification is needed when only the conditional statement is changed. 
One option is to introduce a new REL-15 version of the samePCI-Indicator that can be signalled when the anchor is in Standalone in both CarrierConfigDedicated an CarrierConfigCommon:


samePCI-Indicator-r13




CHOICE
{




samePCI-r13







SEQUENCE {





indexToMidPRB-r13





INTEGER (-55..54)




},




differentPCI-r13





SEQUENCE {





eutra-NumCRS-Ports-r13




ENUMERATED {same, four}




}



} 






OPTIONAL,

-- Cond anchor-guardband



eutraControlRegionSize-r13



ENUMERATED {n1, n2, n3}



}







OPTIONAL,

-- Cond non-anchor-inband


...,


[[
nrs-PowerOffsetNonAnchor-v1330

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















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











OPTIONAL 
-- Need ON 


]],

[[
inbandCarrierInfo-r15




SEQUENCE {




samePCI-Indicator-r15




CHOICE
{





samePCI-r15







SEQUENCE {






indexToMidPRB-r15





INTEGER (-55..54)





},





differentPCI-r15




SEQUENCE {






eutra-NumCRS-Ports-r15




ENUMERATED {same, four}





}




} 






OPTIONAL,

-- Cond anchor-standalone

]]

}

PS: in case corrections are made it can be discussed further whether both anchor and non-anchor in inband should be supported, while anchor and non-anchor are in different LTE cells (within 20 Mhz range). This case is currently not supported in legacy, but could be easily included in this REL-15 change in our understanding. 

	ZTE
	The modification proposed by Huawei generally seems have backward compatible issue. That is, in the case of standalone anchor carrier + inband non-anchor carrier, the legacy UE would omit the samePCI-Indicator-r13 if the operationModeInfo is set to standalone in the MIB. But since the R15 eNB would include samePCI-Indicator-r13 for the inband non-anchor carrier, the UE would fail to decode the dedicated message.

However, since this modification is for a dedicated signaling, eNB could acquire UE capability before sending dedicated message and only reconfigure the R15 UE to an inband non-anchor carrier in the case of standalone anchor carrier and set samePCI-Indicator-r13 IE in the dedicated message. For a legacy UE, the eNB could still reconfigure it to a standalone non-anchor carrier. In this way, the backward compatible issue may be avoided.
Based on above understanding, we think such modification may also be provided for common IE used in system information, e.g., CarrierConfigCommon in SIB22 with additionally introducing a new non-anchor carrier list. That is, the eNB could only configure non-anchor carriers belong to new combinations in this new non-anchor carrier list. Also as Huawei mentioned in Discussion point 4, it needs to clarify in the existing parameter (i.e., the existing non-anchor carrier list) that eNB can only configure carriers in the legacy combinations for it.

In a word, we think the modification proposed by Huawei may be feasible.
Furthermore, per our understanding, there still have no commercial R14 network and UEs. Maybe we can consider to introduce such modification into R14 specification. And if we indicate only the later R14 specification can be implemented, the new non-anchor carrier list in SIB22 would not be needed, e.g., the eNB can also configure carrier in new combinations in the legacy carrier list.

For the case mentioned by Ericsson that both anchor and non-anchor are inband and in different LTE cells (within 20 Mhz range), we think it could be considered further. But we are not clear what the PCI is for the non-anchor carrier when anchor carrier reuses the same PCI as the EUTRA carrier.

	Qualcomm
	For dedicated signalling change proposed by Huawei looks reasonable.

	
	

	
	

	
	

	
	


Discussion point 4. Companies are invited to comment on how to signal the information in IE DL-CarrierConfigCommon-NB for the new combinations. Companies are encouraged to provide ASN.1 examples.
	Company name
	Comments

	 Huawei, HiSilicon
	Similarly to discussion point 3:

DL-CarrierConfigCommon-NB information elements

-- ASN1START

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

……


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}




}No


} 
OPTIONAL,

-- Cond anchor-guardband-or-standalone


eutraControlRegionSize-r14


ENUMERATED {n1, n2, n3}



}
OPTIONAL,

-- Cond non-anchor-inband

……
Conditional ,presence

Explanation

non-anchor-inband

The field is mandatory present if the non-anchor carrier is an inband carrier; otherwise it is not present.

anchor-guardband-or-standalone
The field is mandatory present if operationModeInfo is set to guardband or standalone in the MIB; otherwise it is not present.

Note that the approach of reusing the same IE will require to clarify in the description of the existing parameters that E-UTRAN can only configure carriers in the legacy combinations. Another alternative is to create a Rel-15 version of the IE that will cover all (new and old) combinations.

	Ericsson
	See Discussion point 3.

PS: discussion point 4 is connected to discussion point 9, i.e. whether we want to support paging/access on the non-anchor for the new standalone combinations.

	ZTE
	See Discussion point 3.

The modification proposed by Huawei may be feasible with additionally introducing a new non-anchor carrier list, e.g., new dl-ConfigList-r15 to contain the carriers in new combinations.

Maybe we can consider to introduce such modification into R14 specification. And if we indicate only the later R14 specification can be implemented, the new non-anchor carrier list would not be needed.

	Qualcomm
	DL-CarrierConfigCommon-NB-r14 is used for non-anchor paging and/or random access. For mixed mode a -r15 list is needed for non-anchor carrier list for paging and/or random access. Therefore, we think it is sufficient to extend the condition to include standalone as proposed by Huawei. When DL-CarrierConfigCommon-NB-r14 is included in the -r15 carrier list then inbandCarrierInfo-r14 will be included whenever anchor carrier is in guard-band or standalone.

	
	

	
	

	
	

	
	


2.2.2 Uplink configuration parameters

In Rel-13 and Rel-14 NB-IoT, there is no specific configuration for the uplink carrier except for the carrier frequency. 
Discussion point 5. Companies are invited to comment on whether specific configuration for the uplink carrier except for the carrier frequency needs to be signalled in each of the new combinations:
· Yes, which information?

· No

	Company name
	Answer
	Comments

	Huawei, HiSilicon
	No
	We think no specific configuration except for the carrier frequency of the uplink carrier needs to be signalled in the new combinations.

	Ericsson
	No
	In our understanding there is currently no such restriction. We do not see the benefit to introduce such restriction. We are also not sure how such restriction would be captured in the specification. Furthermore such restriction does not exist for the existing legacy combinations either.

	ZTE
	No
	We agree with Huawei. 

For operation mode, based on the current specification, we think the UE would not care what operation mode a UL carrier operates in.

For UL/DL frequency span restriction mentioned by Ericsson, we are not clear the reason for it and we don’t think it’s needed. Per our understanding, the frequency span restriction mentioned in Discussion point 1 is for all the UL carriers or for all the DL carriers. 

So it’s not needed to provide specific configuration information for UL carrier.

	Qualcomm
	No
	No additional information required.

	
	
	

	
	
	

	
	
	

	
	
	


However, it is also our understanding that the uplink carrier should operate in the same mode, standalone/ non-standalone, as the downlink carrier.
Discussion point 6. Companies are invited to comment on whether the uplink carrier should operate in the same mode, standalone/ non-standalone, as the downlink carrier:
· Yes

· No, why?

	Company name
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	We think the uplink carrier operates in the same mode (standalone/ non-standalone) as the downlink carrier.

	Ericsson
	No
	See discussion point 5.

	ZTE
	No
	Taken into account the following reasons, we think whether the operation mode of the uplink carrier is the same as that of the downlink carrier would not affect the UE behavior and no need to be restricted:

1. The UE only operates on a single carrier at the same time.

2. With synchronization for DL carriers, we don't see any problem with UE working on uplink and downlink carriers with different operating modes, no matter it’s the case for UL PRACH carrier and DL PDCCH monitoring carrier or the case for UL random access carrier and DL dedicated carrier.

3. There has no such restriction in the legacy NB-IoT specification that the uplink carrier should operate in the same operation mode as the downlink carrier. 

4. If we have such restriction that the uplink carrier should operate in the same mode as the downlink carrier, it’s impossible for the UE to check whether the restriction is guaranteed since there has no operation mode indication for the uplink carrier.



	Qualcomm
	Yes
	Agree with Huawei and uplink carrier operates in the same mode as downlink carrier. We cannot see a reason why uplink could be in a different mode from downlink carrier. We are concerned uplink/downlink operating in different modes may degrade performance as such RAN4 should review such a combination before RAN2 agrees to support such a mixed mode operation.

	
	
	

	
	
	

	
	
	

	
	
	


2.3 Interactions with existing features
When introducing the new combinations in Rel-15, one principle is that the backward compatibility to the Rel-13 and Rel-14 NB-IoT UEs should be ensured. Thus, the non-anchor carrier in new combinations can only be configured to Rel-15 UEs. In NB-IoT, the non-anchor carrier information is signalled in different ways for different features:

· For unicast: CarrierConfigDedicated-NB in RRCConnectionSetup-NB, RRCConnectionResume-NB, RRCConnectionReestablishment-NB or RRCConnectionReconfiguration-NB.

· For OTDOA: PRS-Info-NB-r14 in IEs OTDOA-ReferenceCellInfoNB and OTDOA-NeighbourCellInfoListNB.

· For paging and random access: DL-CarrierConfigCommon-NB in SIB22-NB.

· For SC-PTM: DL-CarrierConfigCommon-NB in SIB20-NB for SC-MCCH and in SCPTMConfiguration-NB for SC-MTCH.

The RAN2 impacts of supporting the new combinations depend on the feature. Thus, the features above and corresponding signalling are discussed separately in the following sections.

2.3.1 Unicast

In the contributions submitted to RAN2#101, the only identified impact for supporting the new combinations in unicast is related to the signalling for configuration of the non-anchor carrier. The configuration of the non-anchor carrier for uncast is signalled in DL-CarrierConfigDedicated-NB. How to signal the operation mode information of a downlink non-anchor carrier in the IE DL-CarrierConfigDedicated-NB for the new combinations is discussed in discussion point 3.
Discussion point 7. Companies are invited to comment on whether the new combinations are supported in unicast:
· Yes

· No, why?

	Company name
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	We propose to support the new combinations with standalone carrier and in-band/guard-band carrier in unicast.

	Ericsson
	Yes
	Please note that this would be the minimum to fulfil the work item objective, i.e. in our view this should not be controversial.

	ZTE
	Yes
	We also think it’s beneficial to support the new combinations with standalone carrier and in-band/guard-band carrier in unicast. The suggested modification can be found in comments for Discussion point 3.

	Qualcomm
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	


2.3.2 OTDOA

The assistance data to enable OTDOA are provided by the location server in IE OTDOA-ReferenceCellInfoNB and OTDOA-NeighbourCellInfoListNB. In these two IEs, the NPRS configuration including the operation mode information of the NPRS carrier is provided in PRS-Info-NB-r14:

-- ASN1START

PRS-Info-NB-r14 ::= SEQUENCE (SIZE (1..maxCarrier-r14)) OF NPRS-Info-r14

NPRS-Info-r14 ::= SEQUENCE {


operationModeInfoNPRS-r14
ENUMERATED { inband, standalone },


nprs-carrier-r14


CarrierFreq-NB-r14
OPTIONAL, 
-- Cond Standalone/Guardband


nprsSequenceInfo-r14

INTEGER (0..174)
OPTIONAL,
-- Cond Inband


nprsID-r14




INTEGER (0..4095)
OPTIONAL,
-- Cond NPRS-ID


partA-r14




SEQUENCE {



nprsBitmap-r14


CHOICE {




subframePattern10-r14
BIT STRING (SIZE (10)),




subframePattern40-r14  
BIT STRING (SIZE (40))




},



nprs-MutingInfoA-r14
CHOICE {




po2-r14




BIT STRING (SIZE(2)),




po4-r14




BIT STRING (SIZE(4)),




po8-r14




BIT STRING (SIZE(8)),




po16-r14



BIT STRING (SIZE(16)),




...



}














OPTIONAL,

-- Cond MutingA



...


}















OPTIONAL,

-- Cond PartA


partB-r14




SEQUENCE {



nprs-Period-r14


ENUMERATED { ms160, ms320, ms640, ms1280, ... },



nprs-startSF-r14

ENUMERATED { zero, one-eighth, two-eighths, three-eighths, 












 four-eighths, five-eighths, six-eighths,

 










 seven-eighths, ...},



nprs-NumSF-r14


ENUMERATED { sf10, sf20, sf40, sf80, sf160, sf320,

 










 sf640, sf1280, ...},



nprs-MutingInfoB-r14
CHOICE {




po2-r14




BIT STRING (SIZE(2)),




po4-r14




BIT STRING (SIZE(4)),




po8-r14




BIT STRING (SIZE(8)),




po16-r14



BIT STRING (SIZE(16)),




...



}














OPTIONAL,

-- Cond MutingB



...


}















OPTIONAL,

-- Cond PartB


...
}

maxCarrier-r14
INTEGER ::= 5

-- ASN1STOP

Discussion point 8. Companies are invited to comment on whether the new combinations are supported in OTDOA and how to signal the configuration of the non-anchor carrier:
· Yes, how to signal the configuration of the non-anchor carrier? Companies are encouraged to provide ASN.1 examples.
· No, why?

	Company name
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	We think the new combinations can be supported in OTDOA.
For both anchor carrier and non-anchor carrier, the operation mode is configured by operationModeInfoNPRS-r14 per carrier. Thus, from configuration perspective, the signalling to support combinations with standalone carrier and in-band/guard-band to OTDOA is already there.

	Ericsson
	Yes
	In our understanding the “anchor and non-anchor carrier combination” restrictions captured in 36.300 do not apply to OTDOA, i.e. the positioning feature is agnostic to anchor/non-anchor carrier. The operation mode is indicated in the NPRS info, because different NPRS patterns apply in standalone/guardband and inband (see figures 10.2.6A.2-1 and 10.2.6A.2-2 in 36.211).
As indicated in the LPP signalling above, it is already possible in REL-14 to configure the NB-IoT UE with up to 5 NPRS carriers where each carrier can be in Inband or in Standalone. In our understanding no changes to LPP signalling is needed (including capability signalling).

	ZTE
	Yes
	We have the similar understanding with Ericsson and agree with the above comments.

	Qualcomm
	Yes
	No additional changes needed as operation mode is already indicated in the NPRS info.

	
	
	

	
	
	

	
	
	

	
	
	


2.3.3 Paging and random access

Paging and random access are features in IDLE mode. Lists of DL/UL non-anchor carriers and associated configuration that can be used for paging and/or random access are specified in dl-ConfigList-r14 and ul-ConfigList-r14 in SIB22-NB:

SystemInformationBlockType22-NB information element 
-- ASN1START

SystemInformationBlockType22-NB-r14 ::=
SEQUENCE {


dl-ConfigList-r14  




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


ul-ConfigList-r14  




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


pagingWeightAnchor-r14



PagingWeight-NB-r14


OPTIONAL,
-- Cond pcch-config


nprach-ProbabilityAnchorList-r14
NPRACH-ProbabilityAnchorList-NB-r14
OPTIONAL,
-- Cond nprach-config


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...
}
If the new combinations are supported in paging and random access, how to specify the non-anchor carriers in the new combinations and associated configuration needs to be discussed. In order to guarantee backward compatibility, new carrier lists dl-ConfigList-Enh-r15 and ul-ConfigList-Enh-r15 are proposed in [4] for the non-anchor carriers in the new combinations.
Discussion point 9. Companies are invited to comment on whether the new combinations are supported in paging and random access, and how to signal the configuration of the non-anchor carrier:
· Yes, how to signal the configuration of the non-anchor carrier? Please provide ASN.1 examples. 
· No, why?

	Company name
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	We think the new combinations can be supported in random access and paging.
In order to guarantee the backward compatibility, the non-anchor carriers in the new combinations and associated configuration for paging and random access can only be configured to Rel-15 UEs.

Thus, new carrier lists for non-anchor carriers in the new combinations in SIB22-NB are needed:

SystemInformationBlockType22-NB information element 
-- ASN1START

SystemInformationBlockType22-NB-r14 ::=
SEQUENCE {


dl-ConfigList-r14  




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


ul-ConfigList-r14  




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


pagingWeightAnchor-r14



PagingWeight-NB-r14


OPTIONAL,
-- Cond pcch-config


nprach-ProbabilityAnchorList-r14
NPRACH-ProbabilityAnchorList-NB-r14
OPTIONAL,
-- Cond nprach-config


lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...,


[[
dl-ConfigList-Enh-r15  


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



ul-ConfigList-Enh-r15  


UL-ConfigCommonList-NB-r14
 OPTIONAL
-- Need OR


]]

}
 For a UE supports the new combinations:

· It appends dl-ConfigList-Enh to the end of dl-ConfigList to create a single list for paging and/or random access.

· It appends ul-ConfigList-Enh to the end of ul-ConfigList to create a single list for random access.

The total maximum number of non-anchor carriers in dl-ConfigList (ul-ConfigList) and dl-ConfigList-Enh (ul-ConfigList-Enh) is maxNonAnchorCarriers-NB-r14.

	Ericsson
	Yes
	In our view it is beneficial to support the new REL-15 standalone combinations also for paging/random access in Idle mode, provided this can be done with limited impact and limited online discussion time.

In light of our earlier contribution [5], we agree that a REL-14 UE supporting multiCarrier-NPRACH-r14 or multiCarrierPaging-r14 does not support the new REL-15 standalone combinations w.r.t. random access and paging. Furthermore an ASN.1 correction for the conditional statements of the samePCI-Indicator would be needed in the DL-ConfigCommonList-NB-r14 in SIB22-NB.

To enable the new combinations for random access and paging new REL-15 UL and DL carrier lists that only contains the new standalone combinations are required, as indicated above and in [4]. Furthermore it needs to be clarified which carrier the UE uses for paging and random access. A straightforward approach is to “distribute” the REL-15 UEs over both REL-14 and REL-15 carriers, according to the existing rules. This approach is perhaps not optimal, because the REL-15 population, especially in the beginning, will be much smaller compared to the legacy population. But then in the end, it is also not clear if any optimal distribution is feasible, taking into account the two UE population sizes, provided that this can be known. 

	ZTE
	Yes
	We also agree it is beneficial to support the new combinations with standalone carrier and in-band/guard-band carrier for paging/random access in Idle mode.

Based on comments for Discussion point 3 and 4, we think if we only introduce the modification for DL-ConfigCommonList-NB-r14 in R15 specification, then a new dl-ConfigList-r15 IE for only containing carriers in the new standalone combinations should be introduced. 

As mentioned by Huawei, it may be straightforward to append the carriers in the new dl-ConfigList-r15 to the end of dl-ConfigList to create a single list for paging. We also agree with Huawei that the total maximum number of non-anchor carriers in dl-ConfigList and dl-ConfigList-r15 is maxNonAnchorCarriers-NB-r14. Our reason is if the paging amount in a cell doesn’t increase, it’s no need to increase the total number of paging carriers. But we can understand such requirement may mean reducing the number of paging carrier for the legacy UEs. Then the eNB needs to carefully set the number of carriers and PagingWeight for each carrier for the list of dl-ConfigList and dl-ConfigList-r15 according to the proportion of legacy UEs an R15 UEs.

As mentioned previously, if we can consider to introduce such modification into R14 specification and we indicate only the later R14 specification can be implemented, the new non-anchor carrier list dl-ConfigList-r15 would not be needed. Then carrier in new combinations could be put into dl-ConfigList and the legacy multi-PRB paging would be leveraged.

For the UL carrier list, since we understand the UE doesn’t check the validity of the operation mode (no way to do this for the UE), we think eNB can directly configure the carrier in new combinations in legacy ul-ConfigList IE.

	Qualcomm
	Yes
	Broadcast new list of additional non-anchor carriers for standalone+guardband/inband combination. Rel 15 UE supporting standlone+guardband/inband operation will concatenate the Rel 14 non-anchor carriers for paging/random access with the Rel 15 additional carriers. Non-acnhor carrier selection for paging will be done in a similar way as in Release 14. But non-anchor carrier selection for random access could bias R15 UEs towards Rel15 list of non-anchor carriers than for Rel 14 non-anchor carriers. For example a single weighting factor can be used to change the balance between Rel14 group of non-anchor carriers and Rel15 group of non-anchor carriers. 

	
	
	

	
	
	

	
	
	

	
	
	


A NRSRP measurement issue for the new operation combinations in random access procedure is raised in [3]. In the new combinations, the NRS transmission power on standalone carrier and in-band/guard-band carrier may be different. In this case, the enhanced coverage level based on the standalone carrier NRSRP measurement may be not suitable for in-band/guard-band carrier, and vice versa.
Discussion point 10. Companies are invited to comment on the issue above and on how to address the issue if any:
· Yes, how to address the problem?

· No, why?

	Company name
	Answer
	Comments

	Huawei, HiSilicon
	No
	We agree that the NRS transmission power on standalone carrier and in-band/guard-band carrier can be different. But we do not see any problem to let the UE choose CEL on an in-band/guard-band carrier based on the NRSRP measurement on standalone carrier, and vice versa.
In Rel-14 NB-IoT, even if a non-anchor carrier operates in the same mode (standalone/ non-standalone) as the anchor carrier, its downlink power can be different. Since the eNB knows the power difference between the anchor and the non-anchor carrier, for the same CEL, it can configure different NPRACH parameters on the non-anchor carrier.

Similarly, if, for example, the anchor carrier is a standalone carrier while the non-anchor carrier is an in-band/guard-band carrier, for the same CEL, the eNB can configure more repetitions for the non-anchor carrier.

	Ericsson
	No

	We would like to note that in REL-13 the nrs-PowerOffsetNonAnchor IE was introduced to enable e.g. power boosting on the anchor carrier. We are not sure if anything in addition to the existing signalling is needed. Furthermore RAN1 agreed that the downlink channel quality of NB-IoT UE is reported in MSG 3 (R1-1803163).

NOTE: it is our understanding that the new standalone combinations are co-located, similar as the existing combinations as described in section 6.6.1 in 36.133 for “Random Access for UE category NB1”:

The requirements in this section are applicable for the random access transmission by the UE category NB1 to an anchor carrier or to a non-anchor carrier under the following conditions:

-
The anchor and non-anchor carrier frequencies are within 20 MHz and

-
The anchor and the non-anchor carrier frequencies are in the same base station or in co-located base stations.

PS: similar as for the synchronization requirements we do not see a need to clarify/duplicate this in 36.300.

	ZTE
	Yes
	Based on the current NB-IoT specification, a NB-IoT UE measures NRSRP on the anchor carrier, and determines the enhanced coverage level (CEL) based on the measured NRSRP and the configured threshold rsrp-ThresholdsPrachInfoList. UE can select random access resource based on the determined CEL for random access procedure. The eNB can get the CEL information based on the random access resource on which the preamble is transmitted and further configure the downlink repetition number (e.g. npdcch-NumRepetitions)in the following procedure, e.g., for the dedicated anchor or non-anchor carrier.

A NB-IoT UE acquires measurement results of NRSRP based on the received NRS power. Taken into account that the NRS transmission power of standalone carrier has no relationship with the LTE cell and the NRS transmission power of in-band/guard-band carrier is affected by LTE cell, in a new combination, the NRS transmission power of standalone carrier would be much higher than the NRS transmission power of in-band/guard-band carrier. It’s easy to understand that the determined CEL based on the NRSRP measurement for standalone anchor carrier may be too good for other in-band/guard-band non-anchor carriers while the CEL based on the NRSRP measurement for in-band/guard-band anchor carrier may be too bad for other standalone non-anchor carrier. We think the difference between NRS transmission power of anchor and non-anchor carriers are not very large in all the legacy combinations. So the issues are not so obvious.

For the eNB, one option is as mentioned by Huawei, e.g., the eNB may use larger DL repetitions for a certain CEL for the non-anchor carrier or carrier without power boosting than that for the anchor carrier or carrier with power boosting. Another option is to roughly adjust the CEL for the dedicated anchor or non-anchor carrier. However, even the eNB can know the difference between the NRS transmission power of standalone anchor carrier and that of in-band/guard-band non-anchor carrier, as the eNB cannot know the real NRSRP measurement results, it’s difficult for the eNB to decide whether to use larger repetitions or adjust precisely the CEL. For example, in the case of “standalone anchor carrier + in-band/guard-band non-anchor carrier”, the eNB may roughly use the larger repetitions/next CEL for the dedicated in-band/guard-band non-anchor carrier. If the result of NRSRP measurement for standalone anchor + nrs-PowerOffsetNonAnchor can be mapped to the next CEL, the eNB’s adjustment would be suitable, but if the result is still in the range of the current CEL, the eNB’s adjustment would be unnecessary and DL resource would be wasted.

So we suggest that the UE reports the measured NRSRP, e.g., through Msg3 to the eNB based on the eNB indication. Then the eNB could deduce the suitable DL repetition number for the dedicated carrier based on the NRSRP measurement results and the nrs-PowerOffsetNonAnchor.  

	Qualcomm
	No
	For now we think the existing mechanisms tighter with the measurement reporting in MSG3 enhancement should be sufficient. 

	
	
	

	
	
	

	
	
	

	
	
	


2.3.4 SC-PTM
In Rel-14, the carrier information for SC-MCCH and SC-MTCH are provided by sc-mcch-CarrierConfig in SIB20-NB and by SCPTMConfiguration-NB in SC-MCCH respectively:
SystemInformationBlockType20-NB information element
-- ASN1START

SystemInformationBlockType20-NB-r14 ::=
SEQUENCE {


npdcch-SC-MCCH-Config-r14



NPDCCH-SC-MCCH-Config-NB-r14,


sc-mcch-CarrierConfig-r14



CHOICE {



dl-CarrierConfig-r14




DL-CarrierConfigCommon-NB-r14,



dl-CarrierIndex-r14





INTEGER (0.. maxNonAnchorCarriers-NB-r14)


},


sc-mcch-RepetitionPeriod-r14


ENUMERATED {rf32, rf128, rf512, rf1024, 















rf2048, rf4096, rf8192, rf16384},


sc-mcch-Offset-r14





INTEGER (0..10),


sc-mcch-ModificationPeriod-r14


ENUMERATED { rf32, rf128, rf256, rf512, rf1024, 














rf2048, rf4096, rf8192, rf16384, rf32768, 














rf65536, rf131072, rf262144, rf524288, 














rf1048576, spare1},


sc-mcch-SchedulingInfo-r14



SC-MCCH-SchedulingInfo-NB-r14

OPTIONAL, 
-- Need OP


lateNonCriticalExtension



OCTET STRING





OPTIONAL,


...

}

SCPTMConfiguration-NB message
-- ASN1START

SCPTMConfiguration-NB-r14 ::=
SEQUENCE {


sc-mtch-InfoList-r14


SC-MTCH-InfoList-NB-r14,


scptm-NeighbourCellList-r14

SCPTM-NeighbourCellList-NB-r14

OPTIONAL,
-- Need OP


lateNonCriticalExtension

OCTET STRING





OPTIONAL,


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

-- ASN1STOP
If the new combinations are supported in SC-PTM, backward compatibility needs to be guaranteed and how to specify the non-anchor carriers in the new combinations needs to be discussed.
Discussion point 11. Companies are invited to comment on whether the new combinations are supported for SC-MCCH in SC-PTM and how to signal the configuration of the non-nchor carrier for SC-MCCH:
· Yes, how to signal the configuration of the non-anchor carrier for SC-MCCH? Please provide ASN.1 examples.
· No, why?

	Company name
	Answer
	Comments

	Huawei, HiSilicon
	No
	For SC-MCCH, sc-mcch-CarrierConfig-r14 in SIB20-NB is mandatory, which means if there is any SC-PTM service in a cell, SC-MCCH needs to be transmitted on a carrier in legacy combinations. Since there is only one SC-MCCH in one cell, there is no benefit to support the new combinations to SC-MCCH transmission in SC-PTM.

	Ericsson
	No
	We do not think there is a strong motivation to offload the SC-MCCH control traffic, i.e. we think we can keep the restriction of one SC-MCCH per cell. We think that it would not be beneficial to provide multi-cast control information only for Rel-15 UEs.

	ZTE
	No
	We agree with above comments.

	Qualcomm
	No
	SC-PTM service is not expected to be used very frequently (main use case if software update). In any case, SC-PTM needs to be supported in the mode used for anchor carrier for pre-Rel 15 UEs anyways hence it does not make sense to send SC-PTM in two different modes.

	
	
	

	
	
	

	
	
	

	
	
	


Discussion point 12. Companies are invited to comment on whether the new combinations are supported for SC-MTCH in SC-PTM and how to signal the configuration of the non-anchor carrier for SC-MTCH:
· Yes, how to signal the configuration of the non-anchor carrier for SC-MTCH? Please provide ASN.1 examples.
· No, why?

	Company name
	Answer
	Comments

	Huawei, HiSilicon
	Yes
	We think the new combinations can be supported for SC-MTCH in SC-PTM.
Similarly to paging and random access, in order to guarantee the backward compatibility, the non-anchor carriers in the new combinations and associated configuration for SC-MTCH can only be configured to Rel-15 UEs.

Thus, a new service list in SC-MCCH is needed:
SCPTMConfiguration-NB message
-- ASN1START

SCPTMConfiguration-NB-r14 ::=
SEQUENCE {


sc-mtch-InfoList-r14


SC-MTCH-InfoList-NB-r14,


scptm-NeighbourCellList-r14

SCPTM-NeighbourCellList-NB-r14

OPTIONAL,
-- Need OP


lateNonCriticalExtension

OCTET STRING





OPTIONAL,


nonCriticalExtension


SCPTMConfiguration-NB-v15xySEQUENCE {}






OPTIONAL

}

SCPTMConfiguration-NB-v15xy ::=
SEQUENCE {


sc-mtch-InfoList-Enh-r15

SC-MTCH-InfoList-NB-r14,


nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

The SC-PTM services transmitted on the carrier in the new combinations can only be configured in the new service list sc-mtch-InfoList-Enh-r15.

	Ericsson
	TBD
	In case there are SC-PTM services that can be received by REL-15 UEs only, then it might be beneficial to support SC-MTCH on the new REL-15 combinations for offloading.

	ZTE
	No
	We don’t think eNB can exactly differentiate SC-PTM services that can be received by R15 UEs only. Then for the SC-PTM service which would be received by both R14 and R15 UEs, the eNB has to send SC-MTCH on both the carrier in legacy combinations and the carrier in new combinations. We think it’s not necessary and wastes resource.

	Qualcomm
	No
	Same reasons as for discussion point 11.

	
	
	

	
	
	

	
	
	

	
	
	


2.4 UE capability

The UE capability of supporting the new combinations are discussed in [4], [5]. Whether UE capability is needed and how to report the capability need to be discussed.
Discussion point 13. Companies are invited to comment on the UE capability of supporting the new combinations, e.g.:

· Whether the support of the new combinations is optional?

· Whether the capability is feature specific (e.g. for unicast, for random access, for OTDOA etc.)?

· Whether to report the UE capability or not?
	Company name
	Comments

	Huawei, HiSilicon
	We think the support of the new combinations can be optional at the UE with capability reporting. If the UE supports the new combinations, it supports the new combinations in all agreed features. 
For unicast, the capability is reported to the eNB in UE-Capability-NB of UECapabilityInformation-NB.

For paging, the capability is reported to the eNB in UE-RadioPagingInfo-NB of UECapabilityInformation-NB.

For OTDOA, the capability is reported to the location server in OTDOA-ProvideCapabilities.

	Ericsson
	In our understanding we should perhaps separate the discussion on unicast support from the discussion on paging, random access and SC-PTM support. The latter anyways are conditional on the optional support of paging and random access on non-anchor and SC-PTM support.
We propose RAN2 to discuss whether the unicast support should be considered an essential feature. In this context we would like to remind that the legacy anchor/non-anchor combinations are mandatory, because the offloading function is considered essential. Typically load control / load balancing features are not optional. But there should be a clear drive for essential features, i.e. we propose RAN2 to discuss this further. In case this is a mandatory REL-15 feature, it should be a mandatory feature with an IOT bit, i.e. after successful IOT testing the REL-15 UE shall set the bit to TRUE.
For the standalone enhancements related to OTDOA we assume that these are already supported in REL-14. If companies have different understanding then new LPP capability signalling would be needed.

For the paging, random access and SC-PTM enhancements we assume that they will be optional for the UE (if agreed within REL-15 timeframe):

· multiCarrierPaging-r15 capability would need to be added to UE-RadioPagingInfo-NB-r13
· multiCarrier-NPRACH-r15 capability would need to be added to the UE-Capability-NB-r13
· For the SC-PTM enhancement we do not see the need for any explicity capability signalling, similar as for “SC-PTM in Idle mode” feature.

	ZTE
	We agree with above comments for the following UE capabilities:

· For unicast, the capability would need to be added to UE-Capability-NB of UECapabilityInformation-NB. This capability can be also reused for PRACH.

· For paging, multiCarrierPaging-r15 capability would need to be added to UE-RadioPagingInfo-NB of UECapabilityInformation-NB.

· For OTDOA and SC-PTM, no UE capability is needed.

	Qualcomm
	Mixed mode operation is optional for UE.
Network would need to know if UE supports mixed mode in order to determine non-anchor paging carrier and to provide configuration for unicast.



	
	

	
	

	
	

	
	


2.5 Other

Please indicate any other related RAN2 aspects not covered in this document for enhancements to standalone operation mode.
	Company name
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


3 Summary of the email discussion
Four companies contributed to this email discussion: Huawei/HiSilicon, Ericsson, ZTE and Qualcomm.
3.1 General
Discussion point 1. Whether the standalone carriers and in-band/guard-band carriers need to be synchronized in the new combinations?

In this Discussion point 1, the requirements on synchronization and frequency span were discussed:
For the requirement of synchronization:
· All companies think that the standalone carriers and in-band/guard-band carriers need to be synchronized in the new combinations.
For the requirement of frequency span:

· 3 companies think that the requirement on frequency span should also apply to the new combinations.
· 1 company thinks that the requirement on frequency span should be relaxed as “The frequency span between the anchor and non-anchor carrier to not exceed 20MHz”, i.e. the frequency span between two non-anchor carriers can be larger than 20MHz.
Proposal 1: The existing requirements on synchronization and frequency span also apply to the new combinations.

3.2 Configuration parameters to support the new combinations

3.2.1 Downlink configuration parameters

Discussion point 2. The information specific to the mode of operation of a non-anchor carrier which needs to be signalled in each of the new combinations.

For case 1: 
Standalone anchor carrier with in-band non-anchor carrier:
· All companies think that the following information, which is included in the existing parameter inbandCarrierInfo, needs to be signalled:
· eutraControlRegionSize

· indexToMidPRB (same PCI case)
· eutra-NumCRS-Ports (different PCI case)
For cases 2-4:
Standalone anchor carrier with guard-band non-anchor carrier:
Standalone non-anchor carrier with in-band anchor carrier:
Standalone non-anchor carrier guard-band anchor carrier:
· All companies think that no information specific to the mode of operation of a non-anchor carrier needs to be signalled.
Discussion point 3&4. How to signal the information in IEs DL-CarrierConfigDedicated-NB and DL-CarrierConfigCommon-NB for the new combinations?
2 options were discussed:
· All companies think that changing the condition of inbandCarrierInfo in both DL-CarrierConfigDedicated-NB and DL-CarrierConfigCommon-NB is feasible. If the anchor carrier is standalone, inbandCarrierInfo for non-anchor carrier is signalled to the UE for unicast based on the UE capability, and only configured to the in-band non-anchor carriers in the new downlink carrier list for paging and random access (see Discussion point 9).
· 2 companies think that introducing new inbandCarrierInfo-r15 for Rel-15 is another alternative.
The case in which the anchor carrier and the non-anchor carrier are in-band carriers from different LTE cells in Rel-15 was mentioned by 2 companies.
· One company thinks that this case can be easily supported in Rel-15.
· One company wants to know how to handle the PCI in this case.
Besides,

· One company thinks that it can be considered to introduce this feature into Rel-14 (also in Discussion point 9).
Proposal 2: Change the condition of inbandCarrierInfo in both DL-CarrierConfigDedicated-NB and DL-CarrierConfigCommon-NB to provide the information specific to the mode of operation for a downlink in-band non-anchor carrier in the new combinations. If the anchor carrier is standalone, in-band non-anchor carrier is configured to the UE for unicast based on the UE capability, and only configured in the new downlink carrier list for paging and random access.
Proposal 3: RAN2 to discuss the case in which the anchor carrier and non-anchor carrier are in-band carriers from different LTE cells in Rel-15.

3.2.2 Uplink configuration parameters

Discussion point 5. Whether specific configuration for the uplink carrier except for the carrier frequency needs to be signalled in each of the new combinations?
· All companies think that no additional information is needed.
Discussion point 6. Whether the uplink carrier should operate in the same mode, standalone/ non-standalone, as the downlink carrier?
· Two companies think that the uplink carrier should operate in the same mode as the downlink carrier.
· Two companies think that there is no such restriction.
Proposal 4: RAN2 to discuss whether the uplink carrier should operate in the same mode as the downlink carrier. 
3.3 Interactions with existing features
3.3.1 Unicast

Discussion point 7. Whether the new combinations are supported in unicast?
· All companies think that the new combinations should be supported in unicast.
Proposal 5: The new combinations are supported in unicast.

3.3.2 OTDOA

Discussion point 8. Whether the new combinations are supported in OTDOA and how to signal the configuration of the non-anchor carrier?
· All companies think that the new combinations should be supported in OTDOA and the signalling is already there.
Proposal 6: The new combinations are supported in OTDOA.
3.3.3 Paging and random access

Discussion point 9. Whether the new combinations are supported in paging and random access, and how to signal the configuration of the non-anchor carrier?
· All companies think that the new combinations should be supported in paging and random access.
· All companies agree to introduce new UL/DL carrier lists that only contain the carriers in the new combinations. The Rel-15 UEs supporting this feature will use both the legacy list and the new list to receive paging and initiate random access.
· 2 companies think that the total maximum number of non-anchor carriers in legacy and new carrier lists is maxNonAnchorCarriers-NB-r14, i.e. 15.

· 2 companies mentioned the issue about the paging distribution of Rel-15 UEs on non-anchor carriers.
Proposal 7: The new combinations are supported in paging and random access.

Proposal 8: New UL/DL carrier lists that only contain the carriers in the new combinations are introduced in SIB22-NB for paging and random access.

Proposal 9: For both uplink and downlink, the total maximum number of non-anchor carriers in legacy carrier list and new carrier list are maxNonAnchorCarriers-NB-r14, i.e. 15.
Discussion point 10. Whether this is any NRSRP measurement issue for the new combinations and how to address the issue if any?
· 3 companies think that there is no NRSRP measurement issue to be addressed.
· One company thinks that there will be problem if the determined CEL on an in-band/guard-band non-anchor carrier is based on the NRSRP measurement on the standalone anchor carrier, and vice versa. NRSRP report in Msg3 is proposed to address this problem.
3.3.4 SC-PTM

Discussion point 11. Whether the new combinations are supported for SC-MCCH in SC-PTM and how to signal the configuration?
· All companies think that the new combinations should not be supported for SC-MCCH in SC-PTM.
Discussion point 12. Whether the new combinations are supported for SC-MTCH in SC-PTM and how to signal the configuration?
· The majority of companies think that the benefit is not so clear since only the Rel-15 UEs can receive the SC-PTM services on the carriers in the new combinations.
· One company thinks that the new combinations can be supported for SC-MTCH in SC-PTM and that a new list is needed to configure the SC-PTM services on the carriers in the new combinations.
Proposal 10: The new combinations are not supported in SC-PTM.

3.4 UE capability

Discussion point 13. Companies are invited to comment on the UE capability of supporting the new combinations.
Optional or mandatory?
· 3 companies think that the support of the new combinations in unicast, paging and random access should be optional.
· 2 companies think that if the UE support the new combinations, it supports the new combinations in all agreed features.
· 1 company thinks that the support of the new combinations in unicast should be mandatory and in paging and random access should be optional.
Proposal 11: The support of the new combinations is optional at the UE. If the UE supports the new combinations, it supports the new combinations in unicast, paging and random access. 

UE capability reporting:
For unicast:
· 3 companies think that the capability needs to be reported to the eNB for unicast.
· One company thinks that the support of the new combinations in unicast should be mandatory and the capability report for unicast is not needed.

For paging:
· All companies think that the capability needs to be reported to the eNB for paging.
For random access:

· 2 companies think that the capability needs to be reported to the eNB for random access.
For OTDOA:

· 3 companies think that no UE capability is needed.
· 1 company thinks that the capability needs to be reported to the server.
Proposal 12: The UE capability needs to be reported to the eNB for the use in unicast, paging and random access.

4 Proposed way forward

Based on the outcome of the email discussion, the corresponding proposals are made:
Proposal 13: The existing requirements on synchronization and frequency span also apply to the new combinations.

Proposal 14: Change the condition of inbandCarrierInfo in both DL-CarrierConfigDedicated-NB and DL-CarrierConfigCommon-NB to provide the information specific to the mode of operation for a downlink in-band non-anchor carrier in the new combinations. If the anchor carrier is standalone, in-band non-anchor carrier is configured to the UE for unicast based on the UE capability, and only configured in the new downlink carrier list for paging and random access.
Proposal 15: RAN2 to discuss the case in which the anchor carrier and non-anchor carrier are in-band carriers from different LTE cells in Rel-15.

Proposal 16: RAN2 to discuss whether the uplink carrier should operate in the same mode as the downlink carrier. 

Proposal 17: The new combinations are supported in unicast.

Proposal 18: The new combinations are supported in OTDOA.

Proposal 19: The new combinations are supported in paging and random access.

Proposal 20: New UL/DL carrier lists that only contain the carriers in the new combinations are introduced in SIB22-NB for paging and random access.

Proposal 21: For both uplink and downlink, the total maximum number of non-anchor carriers in legacy carrier list and new carrier list are maxNonAnchorCarriers-NB-r14, i.e. 15.
Proposal 22: The new combinations are not supported in SC-PTM.

Proposal 23: The support of the new combinations is optional at the UE. If the UE supports the new combinations, it supports the new combinations in unicast, paging and random access. 

Proposal 24: The UE capability needs to be reported to the eNB for the use in unicast, paging and random access.
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