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1 Introduction

This document is a summary of the email discussion [95#40][eNB-IoTenh] RACH on non-anchor carrier open issues, started after RAN2#95. 
[95#40][eNB-IoTenh] RACH on non-anchor carrier (CATT)

Clarify and to extent possible, narrow down the options


Intended outcome: Email discussion report


Deadline: Thursday 22/09/2016

Based on the discussion at RAN2#95 the following agreements were reached:
· Support the transmission of NPRACH on a non-anchor carrier in the case of initial access from RRC_IDLE and in the case of RRC connection re-establishment procedure.

· Support the transmission of NPRACH on a non-anchor carrier in the case of PDCCH order and in the case of UL transmission during RRC_CONNECTED requiring random access procedure.

· The network broadcasts the non-anchor carrier RACH resource configuration (BCCH is currently on anchor carrier)

· During the RA procedure including Msg1/Msg2/Msg3/Msg4 (one attempt), it is sufficient to use one and the same UL carrier (for Msg1/Msg3) and one and the same DL carrier (for Msg2/Msg4).

· If no dedicated configuration (physicalConfigDedicated-NB) is provided to the UE in Msg4, the UE remains on the UL carrier where Msg1/Msg3 was transmitted and on the DL carrier where Msg2/Msg4 was received.

The remaining issues regarding the configuration of RACH resource configuration, the RSRP measurements for NPRACH selection and the carrier selection are further addressed in the following.
2 Discussion
2.1 RACH/NPRACH Configuration
Based on the agreement at RAN2#95, the non-anchor carrier RACH configuration and NPRACH configuration are broadcasted on the anchor carrier. RACH configuration includes Qoffsettemp, power ramping parameters, maximum number of preamble transmission and a list of timer for contention resolution and duration of the RA response window for each NPRACH resource in release 13. Three options for the non-anchor carrier RACH resource configuration are considered [2]:

Option1. The RACH configurations for different non-anchor carriers are independent.
Option2. Part of the RACH resource configurations for different non-anchor carriers are common and sent  in common RACH configuration, different configurations for each carrier are sent independently .

Option3. Same RACH configurations on all non-anchor carriers.

Question #1: Which option should be used for non-anchor carrier RACH configuration? If option 2 is chosen, which parameter(s) of RACH configuration should be common?
	Question #1: Which option should be used for non-anchor carrier RACH configuration? If option 2 is chosen, which parameter(s) of RACH configuration should be common?

	Company name
	Option
	Answer/Comments

	Ericsson
	3
	The parameters listed below from RACH-ConfigCommon-NB should be common to all NPRACH resources.
- preambleTransMax-CE
- powerRampingParameters
- connEstFailOffset
The parameters ra-ResponseWindowSize and mac-ContentionResolutionTimer which are also included in RACH-ConfigCommon-NB are not associated with a specific NPRACH resource in Rel-13, as stated in the background to this question, but rather a specific CE level. Since the values of both these parameters are defined in terms of PDCCH periods, they can be common to all NPRACH resources on the same CE-level.
So in summary, we see no need for changing any of the parameters in RACH-ConfigCommon-NB.

	Nokia
	3
	We agree with Ericsson that most RACH configuration parameters can be the same for all non-anchor carriers. But for parameter conEstFailOffset, we are not sure if this is applicable to non-anchor carriers as this relates to cell selection/reselection, which might not be required for non-anchor carriers.

	Huawei, HiSilicon
	3
	In general, we think common configuration for all non-anchor carriers is enough as indicated by Ericsson. The timer length or window size should be the same for one UE in one CE level on different carriers.

	Sharp
	3
	We prefer option 3 and think it no need to configure different parameters for different non-anchor carriers.

	ZTE
	-
	As Ericsson said, some of RACH configurations are common for all NPRACH resources and the others are for specific CE level. Taking into account existing parameters in RACH configuration, we see no obvious requirement to configure different parameters or parameter values for different non-anchor carriers if they can be used for the same CE-level. So RACH configuration can still be common or only related to CE levels. The current configuring way for RACH configuration can be kept in non-anchor carrier deployment scenario.

	Sequans
	3
	We do not see a strong need for per-carrier values for these parameters. As indicated above ra-ResponseWindowSize and mac-ContentionResolutionTimer can be understood by CE-level and be common to all NPRACH resources on that CE-level.

	Intel
	3
	They are all the same for all non-anchor carriers. They can also use the same configuration as the anchor carrier.

	LGE
	3
	We also prefer option 3. It is not necessary to configure different parameters among non-anchor carriers. Therefore, all RACH configuration have to be common in one CE-level. 

	CATT
	3
	We share Ericsson’s views.

	Qualcomm
	3
	Don’t see reason to have different configurations for NPRACH on different PRBs.

	GTO
	3
	We agree with option 3. 

	Fujitsu
	3
	We also think there is no obvious reason to configure different parameters for the non-anchor carriers


Option 3. 12 companies.

Rapporteur comment: All companies (12) agree that all RACH configurations should be common on all carriers since the parameters which are associated with specific NPRACH resource are defined in terms of PDCCH periods.
Proposal #1: Common RACH configurations on all carriers. 

In release 13, NPRACH configuration includes cyclic prefix length for NPRACH transmission, a list of RSRP thresholds and a list of NPRACH parameters for each NPRACH resource. The NPRACH parameters for each NPRACH resource are periodicity, start time in one period, frequency location, number of sub-carriers, fraction for calculating the starting subcarrier index of the range reserved for indication of UE support for multi-tone Msg3 transmission, number of start subcarriers for contention based random access, maximum number of preamble transmission attempts, number of NPRACH repetitions per attempt, maximum number of repetitions for NPDCCH common search space (CSS) for RAR, Msg3 retransmission and Msg4, starting subframe configuration for NPDCCH common search space (CSS) for RAR, Msg3 retransmission and Msg4, and fractional period offset of starting subframe for NPDCCH common search space. Three options for the non-anchor carrier NPRACH resource configuration are considered [2]:

Option1. The NPRACH 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.

Option3. Same NPRACH configurations on all non-anchor carriers.

Question #2: Which option should be used for non-anchor carrier NPRACH configuration? If option 2 is chosen, which parameter(s) of NPRACH configuration should be common?
	Question #2: Which option should be used for non-anchor carrier NPRACH configuration? If option 2 is chosen, which parameter(s) of NPRACH configuration should be common?

	Company name
	Option
	Answer/Comments

	Ericsson
	1,2,3
	We would like to have the ability to configure additional non-anchor NPRACH resources for the (up to three) CE levels defined in a cell. Each such NPRACH resource is associated with a non-anchor UL carrier (for RA msg1 and msg3) and an anchor or non-anchor DL carrier (for RA msg2 and msg4). There should be no restrictions on the choice of DL carrier, i.e. the DL carrier can be both the anchor carrier or a non-anchor carrier and multiple NPRACH resources can refer to the same DL carrier.

It should be possible to configure the parameters for an NPRACH resource, including the associated CSS_RA, independently if needed. To minimize signalling overhead some form of delta configuration can be considered where only the parameters that differ from the corresponding anchor carrier NPRACH resource (i.e. the NPRACH resource configured on the anchor carrier for the same CE level) are signalled. If a parameter is absent the anchor carrier configuration is assumed.
With the delta configuration explained above there is no need to select between option 1, 2, and 3 since all of them can be accommodated.

	Nokia
	1
	We see option 1 allows more flexibility for network to configure NPRACH resources on non-anchor carriers.

	Huawei, HiSilicon
	1 or 2
	We think there is no need for the NPRACH resource configurations (i.e. nprach-ParametersList-r13 IE) for all non-anchor and anchor carriers to be the same. The PDCCH related configurations (e.g. maximum number of repetitions, starting subframe, etc.) may be different because of differences in transmission powers between non-anchor carriers.

To save the signalling overhead, we think that the delta configure compared with the configurations for anchor carrier is required.

For Option 3, it depends on the transmit power of non-anchor carrier. If the transmit power of non-anchor carrier is the same, configuration can be same.

	Sharp
	2
	It depends on the carrier selection mechanism for RA it used. But we prefer option 2 for that it allows some flexibility and can save the signalling overhead.

	ZTE
	2
	For option1, at this stage, we haven't seen much necessity to configure different NPRACH parameters for different non-anchor carriers since it’s very likely that the uplink non-anchor carriers have the similar characteristics. So independent NPRACH configuration for each non-anchor carrier may be not necessary and signalling inefficient. And if NPRACH configurations for non-anchor carriers are different, it may increase complexity for carrier selection.
For option3, it’s lack of flexibility.

We prefer to consider option2. 
In order to minimize signalling overhead, at the first step we suggest that all the non-anchor carriers, at least the carrier frequencies, could be broadcasted (e.g., through system information message). And like that configuration in Msg4, some physical parameters may be correspondingly configured for each non-anchor carrier, e.g., downlinkBitmapNonAnchor, dl-GapNonAnchor and so on. Moreover, it’s reasonable to separately configure UL non-anchor carrier and DL non-anchor carriers with their physical parameters. Such configuration can be seen as common part.
We also suggest to configure UL carrier list (may be a subset of broadcasted UL non-anchor carrier set) for each CE level. By the default, all the items in this list share the UL NPRACH configuration for current CE level. The UL carrier list for another CE level could has different NPRACH resource configuration. And DL carrier list (may be a subset of broadcasted DL non-anchor carrier set) can also be configured for each CE level for the associated CSS_RA.
Considering the capacity requirement for CE level may be different, to configure a varying number of non-anchor carriers for each CE level through the above suggested way can provide flexibility to meet capacity requirement.

If later different NPRACH configuration is wanted between anchor carrier and non-anchor carriers or among non-anchor carriers, it can also be achieved based on above suggested configuring way. A delta NPRACH configuration can be presented for the chosen non-anchor carrier in the carrier list corresponding to the CE level.

	Sequans
	1
	In Rel-13, NPRACH-Parameters-NB-r13 IE is used to configure “NPRACH resources and associated CSS_RA” on a per-CE level basis (up to 3 CE levels).

We think it is good to have the same configuration flexibility for non-anchor carriers, i.e. be able to configure NPRACH resources as well as associated CSS_RA on a per-CE level basis (up to 3 CE levels) for each of the non-anchor carrier.

Delta configuration (compared to anchor) can be implemented to support options 2 or 3 with reduced signalling size.

Regarding UL/DL, see next question.



	Intel
	2
	The network should be able to flexibly configure non-anchor carrier to support for different coverage level and the number of NPDCCH repetition for Msg2/4, i.e. the size of the SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r13 and the npdcch-NumRepetitions-RA-r13, npdcch-StartSF-CSS-RA-r13 and npdcch-Offset-RA-r13 can be different for every non-anchor carrier.

	LGE
	1 
	Option 1 should be the baseline so that the network can configure non-anchor carriers independently. 

	CATT
	1
	The configuration of NPRACH should be as flexible as possible and the signalling overhead can be reduced by transmitting the differential part of the NPRACH configurations between carriers.

	Qualcomm
	2
	To keep NPRACH configuration as common as possible but still allow flexibility if different configurations considered necessary.

	Fujitsu
	1,2
	We agree with Ericsson that only the parameters that differ from the corresponding anchor carrier NPRACH resource need to be signalled and this can be done with some form of delta signalling.


Option1. 7 companies in 11. 
Option2. 7 companies in 11. 
Option3. 1 company in 11. 
Rapporteur comment: No consistent understanding on the method for non-anchor carrier NPRACH configuration. In option1, the method to reduce the signalling for NPRACH configurations is FFS. Most of the companies propose delta configuration to reduce signalling. In option2, only one company noted that the number of NPDCCH repetition for Msg2/4 can be different for every non-anchor carrier. The common part of the NPRACH resource configurations and the method to transmit the different NPRACH configurations are FFS. 
Proposal #2: 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.
Another aspect, UL carrier and DL carrier could be independently configured by signalling for flexibility or specified in a certain way to reduce overhead on air interface, such as one-to-one mapping for UL carrier and DL carrier. The configuration of UL/DL carrier needs to be considered [4]. 
Question #3: Which option should be used for configuration of UL carrier and DL carrier?
Option1. Configured by signalling 
Option2. Specified without any signalling
	Question #3: Which option should be used for configuration of UL carrier and DL carrier?

	Company name
	Option
	Answer/Comments

	Ericsson
	1
	As mentioned in our comment to question 2, each NPRACH should be associated with a non-anchor UL carrier (for RA msg1 and msg3) and an anchor or non-anchor DL carrier (for RA msg2 and msg4). There should be no restrictions on the choice of DL carrier, i.e. the DL carrier can be both the anchor carrier or a non-anchor carrier and multiple NPRACH resources can refer to the same DL carrier.
One way to make this association is to add two new fields ul-NonAnchorCarrier and dl-NonAnchorCarrier in the NPRACH resource which points to the associated UL and DL non-anchor carrier. All the referenced UL and DL non-anchor carriers would be defined in some common place, e.g. in SIB2. Furthermore, the dl-NonAnchorCarrier would be an optional element and if it is excluded the anchor DL carrier is used. 

	Nokia
	1
	Agree with Ericsson.

	Huawei, HiSilicon
	1 and 2
	For standalone case, RAN4 has defined the mapping for DL and UL carrier frequencies. Thus, there should be mapping for configurations of DL and UL carrier, and option 2 should be adopted for this case, i.e. one-to-one mapping for DL and UL carriers to save the signalling overhead. 

For other cases, there is no such mapping. Thus, there is no need to restrict the configurations for DL and UL carriers. Option 1 should be adopted, i.e. configurations for both DL and UL carrier should be configured by signalling. 

	Sharp
	1
	Agree with Ericsson.

	ZTE
	1
	As mentioned in our comment to question 2, based on the broadcasted non-anchor carrier set, we suggest to configure UL carrier list(may be a subset of broadcasted UL non-anchor carrier set) for each CE level. And DL carrier list (may be a subset of broadcasted DL non-anchor carrier set) can also be configured for each CE level for the associated CSS_RA.

	Sequans
	1 (signalling just the carrier frequency is enough, as in Rel-13)
	When configuring an UL non-anchor carrier with NPRACH, it should be possible to configure an associated DL carrier frequency where the corresponding CSS_RAs are to be found.

We do not really see the need to have per-NPRACH resource association with different DL carriers (i.e. for the same UL carrier, CSS_RAs would be on different DL carriers). This is not the case for Rel-13 and seems to add complexity.

The DL carrier might still be the same for different UL (assuming the CSS_RA would be disjoints).



	Intel
	1
	For PRACH over non-anchor carrier, the UL carrier of the non-anchor carrier for the NPRACH configuration and the DL carrier for the corresponding Msg2/RAR need to be signalled somehow. The DL carrier for the Msg2/RAR may or may not be the default frequency separation to the UL carrier of the non-anchor carrier.

	LGE
	1
	We think that the configuration of UL and DL carrier should be performed by signalling.

	CATT
	1
	We prefer to use system information to inform UE the configuration of UL carrier and DL carrier to keep it flexible.

	Qualcomm
	1
	This is to not constrain number of uplink and downlink carriers. 

	GTO
	1
	UE is better knowing about configuration by reading SIB’s.

	Fujitsu
	1
	Configured by signalling and we agree with Ericsson that there should be no restrictions on the choice of DL carrier.


Option1. 12 companies. 

Option2. 1 company. 
Rapporteur comment: Half of the companies propose to transmit configurations of UL carrier and DL carrier in SIB2 in Option 1. It is noted that RAN4 has defined the mapping for DL and UL carrier frequencies for standalone case. Option 2 should be adopted for this case, i.e. one-to-one mapping for DL and UL carriers to save the signalling overhead. It should be considered in option1 as well.
Proposal #3: UL carrier and DL carrier is configured by signalling, such as SIB2. It is necessary to configure DL or UL carrier frequency by signalling for standalone case.
In Rel-13, it is possible to configure up to 3 sets {NPRACH resource (UL) and associated CSS_RA resource (DL)} on anchor carrier, associated to up to 3 EC levels. The flexibility of the configuration of RA resource on non-anchor carriers needs to be concerned [4], such as two NPRACH resources (UL) and three associated CSS_RA resources (DL).
Question #4: Should the number of NPRACH resource (UL non-anchor carrier) be the same to the number of associated CSS_RA resource (DL non-anchor carrier)?
	Question #4: Should the number of NPRACH resource (UL non-anchor carrier) be the same to the number of associated CSS_RA resource (DL non-anchor carrier)?

	Company name
	Yes/No
	Answer/Comments

	Ericsson
	No
	As mentioned in the comment to question 2, our view is that each NPRACH resource is associated with a non-anchor UL carrier (for RA msg1 and msg3) and an anchor or non-anchor DL carrier (for RA msg2 and msg4). There should be no restrictions on the choice of DL carrier, i.e. the DL carrier can be both the anchor carrier or a non-anchor carrier and multiple NPRACH resources can refer to the same DL carrier.
The CSS_RA associated with an NPRACH resource is located on the associated DL carrier. In principle it is possible for two NPRACH resources to use the same CSS_RA if the DL carriers and CSS_RA configurations are the same for both NPRACH resources. However, this would be up to network configuration and from the UE point of view they are seen as different CSS_RA.

	Nokia
	No
	We understand that NPRACH resource and associated CSS_RA resource is up to eNB’s configuration and there should be no restrictions that these two numbers are the same. eNB should have the flexibility to configure them. 

	Huawei, HiSilicon
	Yes
	We assume the same number for UL and DL non-anchor carrier, since there is no cross scheduling in RAN1. 

	ZTE
	No
	Basically we agree with Nokia.

Considering the configuration of UL non-anchor carrier is independent while the configuration of DL non-anchor carrier may be affected by carrier operation mode (guard band or in-band), the resource and capacity for UL non-anchor carrier and DL non-anchor carrier may be unmatched. For example, some downlink subframes in the DL non-anchor carrier are unavailable in order to avoid interference to the legacy system for the in-band operation mode. In this case, the DL resource for the PRACH procedure on non-anchor carrier may be not enough or become a bottleneck, so for a specific CE level, it’s better to configure a different number of uplink and downlink non-anchor carriers, e.g., more DL non-anchor carriers than UL non-anchor carriers.

	Sequans
	Yes (see comment)
	There should be a one-to-one mapping between NPRACH resource and CSS_RA resource.

Otherwise, it means we can have several NPRACH resources using the same CSS_RA, and RAR or RA_RNTI formula would need to be enhanced to discriminate between the different NPRACH resources when receiving a RAR.

There may not be a one-to-one mapping between UL non-anchor carrier and DL non-anchor carrier, if the CSS_RAs are disjoints.



	Intel
	Yes
	The associated CSS_RA resource (i.e. the npdcch-NumRepetitions-RA-r13, npdcch-StartSF-CSS-RA-r13 and npdcch-Offset-RA-r13) needs to correspond to associated coverage level related to the NPRACH resource and the DL carrier of the Msg2/RAR.

	LGE
	No
	The configuration of NPRACH resource is up to eNB’s implementation and there should be no restriction. Such flexible NPRACH resource allocation is necessary under asymmetric traffic. In NB-IoT scheme, repetition attempts for RA are allowed hence UL traffic can be increased.

	CATT
	No
	It should be flexible to configure the number of NPRACH resource which is different from the number of CSS_RA resource but legacy mechanism to choose NPRACH resource and CSS_RA resource should be used.

	Qualcomm
	No
	Linked to answer to previous question.

	Fujitsu
	No
	We agree that DL carrier can be both the anchor carrier or a non-anchor carrier and multiple NPRACH resources can refer to the same DL carrier and that the eNB should have the flexibility to configure them.


Yes: 3 companies.

No: 7 companies.

Rapporteur comment: Majority of the companies agree that number of NPRACH resource (UL non-anchor carrier) might be different to number of associated CSS_RA resource (DL non-anchor carrier). The configuration of the number of NPRACH resource (UL non-anchor carrier) and the number of associated CSS_RA resource (DL non-anchor carrier) is up to eNB's implementation. 
Proposal #4: Number of NPRACH resource (UL non-anchor carrier) might be different to number of associated CSS_RA resource (DL non-anchor carrier).

2.2 RSRP measurements for NPRACH selection
The UE chooses a CE level according to the measured RSRP and uses CE level in NPRACH selection in Release 13. If the transmitting power of the anchor carrier and the non-anchor carrier are different, the values of RSRP are different [6]. 
Question #5: Which carrier should be used to measure RSRP for NPRACH selection?

Option1. Anchor Carrier

Option2. Non-anchor Carrier
	Question #5: Which carrier should be used to measure RSRP for NPRACH selection?

	Company name
	Option
	Answer/Comments

	Ericsson
	1
	The RSRP is measured on the anchor carrier and it is this result that is used for the CE level selection.
We do not think that NRS should be required to be continuously transmitted on all the non-anchor carriers and we do not understand the benefits of making the measurements on the non-anchor carrier. So we would like to hear the view from other companies what the gains would be for having measurements done on the non-anchor carrier.

	Nokia
	1
	We understand for PRACH selection, anchor carrier’s measurement is enough. In case when transmitting power of the anchor carrier and the non-anchor carrier are different, an offset can be applied to the anchor carrier’s RSRP.

	Huawei, HiSilicon
	1
	We prefer anchor carrier is used to measure RSRP for NPRACH selection. 

We also think there is no benefit to support RSRP measurement on non-anchor carrier for NPRACH selection. The UE measures the RSRP on the anchor carrier, compares it to the RSRP-Thresholds signalled for the anchor carrier in order to determine its coverage level, and finally selects a PRACH resource among  the set of carriers (including anchor and non anchor) supporting this coverage level. Thus, the UE only needs to perform RSRP measurement on anchor carrier for NPRACH selection. 

	Sharp
	1
	We prefer RSRP is measured on the anchor carrier.

	ZTE
	1, 2
	It’s simple that the RSRP is only measured on the anchor carrier and the status of non-anchor carrier may be simply deduced based on the measured results on anchor-carrier. However, it may be some early to say no need for measurement on non-anchor carrier. Whether or not additional measurement on non-anchor carrier is needed should be discussed later based on the discussion of camping preference/policy of idle UE.

	Sequans
	1 or 2
	We think the CE level determination should be done based on “RSRP relative to anchor carrier”.

However, that may not mean mandating measurements on the anchor carrier. The “RSRP relative to anchor carrier” could be deduced by measuring non-anchor carrier.

	Intel
	1 or 2
	In the idle mode case, UE needs to be measuring the carrier where paging is being monitored. For the connected mode case, UE will measure the carrier that the UE is configured.

	LGE
	1
	We prefer only anchor carrier is used to measure RSRP for NPRACH selection.

	CATT
	1
	The number of coverage levels supported by anchor carrier should be same as the number of coverage levels supported by non-anchor carrier by increasing the repetition number of non-anchor carrier in case of power boosting. RSRP of anchor carrier should be used for NPRACH selection.

	Qualcomm
	1
	Measurements on anchor carrier for NPRACH selection.

	GTO
	1 or 2
	Since All rel-13 UE,s will be using anchor as for RSRP measurements, we should also use anchor to measure RSRP for anchor in Rel-14 but keeping in mind there might be additional measurements needed in non-anchor as well so either make I optional or discuss it later.

	Fujitsu
	1,2 
	For CE level determination it is simplest to only allow the UE to only measure RSRP on the anchor carrier but it may be useful to define signalling to allow also the RSRP on the non-anchor carrier should this become a valid use case in the future.


Option1. All companies (12). 
Option2. 5 companies. 
Rapporteur comment: Anchor carrier RSRP is used to select CE level and non-anchor carrier RSRP can be determined from anchor carrier RSRP and different power between anchor carrier and non-anchor carrier if necessary.
Proposal #5: Anchor carrier RSRP should be used for NPRACH selection.
2.3 Carrier Selection

2.3.1 General Mechanism

Since Release 14 NB-IoT UEs share anchor-carrier with Release 13 UEs, they can access on anchor carrier and/or non-anchor carrier. At the beginning of NB-IoT deployment, the number of Release 13 NB-IoT UEs can be large and the load of anchor carrier needs to be considered. As the commercialisation of Release 14 NB-IoT develops and the number of Release 13 NB-IoT UEs decreases, the load of anchor carrier might become low and anchor carrier might be reused for Release 14 NB-IoT UEs. In case of RRC_IDLE and RRC_CONNECTED, 3 options for Release 14 carrier selection need to be considered.

Option1. Anchor carrier

Option2. Non-anchor carrier(s)

Option3. Anchor carrier and non-anchor carrier(s)
Question #6: Which option(s) above should be used for carrier selection in case of RRC_IDLE and RRC_CONNECTED?

	Question #6: Which option(s) above should be used for carrier selection in case of RRC_IDLE and RRC_CONNECTED?

	Company name
	Option(s)
	Answer/Comments

	Ericsson
	3
	It should be possible for a Rel-14 UE to perform RACH using both anchor and non-anchor carriers. However, some form of load balancing mechanism is required to distribute the load among carriers.

	Nokia
	3
	For load balancing purpose, anchor carriers and non-anchor carriers should be used for RA procedure.

	Huawei, HiSilicon
	3
	Rel-14 NB-IoT UE should perform RACH on both anchor carrier and non-carriers. The load balance for RACH between anchor carrier and non-carriers can be guaranteed by designing appropriate mechanism for carrier selection. 

	Sharp
	3
	We think both anchor carrier and non-anchor carrier can be used for carrier selection. But considering there will be a number of Release 13 UEs access on the anchor carrier, so we think anchor carrier itself can decide whether it used for carrier selection for Release 14 UE and indicates it decision to Release 14 UE.

	ZTE
	3
	We also think it should be possible for a Rel-14 UE to perform RACH using both anchor and non-anchor carriers. Since dynamic policy may be needed, it’s better for the network to indicate whether the anchor carrier can be used for NPRACH transmission through explicit indication.

	Sequans
	3
	A Rel-14 NB-IoT UE supporting RA on non-anchor should be able to perform RA on anchor or non-anchor carriers. A carrier selection mechanism should ensure correct load balancing.

	Intel
	3
	Carrier selection for Rel-14 UEs need to consider both the anchor and non-anchor carrier. In addition, it has to consider the uneven distribution due to Rel-13 UE always using the anchor carrier for PRACH and the solutions are as discussed in [5]. 

	LGE
	3
	We agree that a Rel-14 NB-IoT UE is allowed to perform RACH procedure both an anchor carrier and non-anchor carriers. 

	CATT
	3 
	It should be flexible to access on anchor carrier or non-anchor carrier. 

	Qualcomm
	3
	Rel 14 UEs should be able to RACH on any carrier that supports NPRACH.

	GTO
	3
	RACH procedure on both anchor/non-anchor.

	Fujitsu
	3
	Option3. Anchor carrier and non-anchor carrier(s) for load balancing with carrier selection


Option3. All companies (12).
Rapporteur comment: Majority of companies prefer option 3.
Proposal #6: Anchor carrier and non-anchor carrier(s) should be used for carrier selection in case of RRC_IDLE and RRC_CONNECTED.

Based on the discussion of question 5, the carrier selection might be kept as simple as possible, such as random selection. Furthermore, there are numbers of factors which might impact on the carrier selection.
The following options in case of RRC_IDLE might be used for carrier selection [1]-[5]. 

Option1. Paging carrier for DL RA (UL carrier selection is FFS)
Option2. For load balancing / even load / by configured probability

Option3. Considering a time factor

Option4. Depending on CE level
Option5. Random

Question #7: Which option(s) should be used for carrier selection in case of RRC_IDLE?

	Question #7: Which option(s) should be used for carrier selection in case of RRC_IDLE?

	Company name
	Option(s)
	Answer/Comments

	Ericsson
	2,4,5
	In our view the NPRACH resource selection is a two step process where the UE first determines the set of NPRACH resources for the CE level that the UE is currently in and then randomly selects (either uniformly or non-uniformly in case of load balancing) an NPRACH resource from this set. Thus both options 2 and 4 are used.
The random selection can be based on either a random draw or on the UE identity (IMSI/S-TMSI). The former is simple and follows the same principle as the preamble/subcarrier selection but has the drawback that it is non-deterministic which makes testing difficult. If it is important to be able to verify the UE behaviour then using the UE identity is a better choice.
Load balancing (option 5) can be supported regardless of whether the random selection is based on random draw or UE identity. We prefer a general solution where it is possible to assign different probabilities to different carriers. 

- By assigning a smaller probability to the anchor carrier the eNB can compensate for the load generated by Rel-13 UEs. This will ensure an equal RACH collision rate across carriers.
- Different carriers can have different NPRACH configurations, and in particular the number of preambles may be different. By assigning a higher probability to the carrier with relatively more preambles and vice versa, the eNB can ensure that the RACH collision rate is roughly equal across carriers.


	Nokia
	2,5
	Option 2 and 5 seem simplest and make load balancing possible.

	Huawei, HiSilicon
	2
	We think a main target for the designed mechanism for NPRACH resource selection is to reduce the collision rate of RACH procedure. Thus, we prefer Option 2, i.e. load balancing or configured probability can be used for the selection of carrier for RACH. The load information or probability for each carrier (including anchor and non-anchor) can be broadcasted by the network. 

Besides, there may be a case that some carriers only have PRACH resource for some CE level(s) instead of for all CE levels. Thus, available carrier should be determined first according to the CE level. 

For Option 1, there is no benefit to bundle the paging carrier and RACH carrier. Thus, there is no need to make such restriction.

For Option 3, it will introduce additional complexity for carrier selection for RACH. Beside, the load information / configured probability can be changed over time. Thus, this factor is actually considered in Option 2.

For Option 5, this mechanism cannot guarantee the load balance between carriers, since all Rel-13 NB-IoT will perform RACH on anchor carrier.

We also don’t like UE_ID based solution, since same carrier will be selected based on the UE_ID by a UE in every RACH procedure.

	Sharp
	1, 4, 5
	We prefer option 1, 4, 5. For option 1, the configured paging carrier can also be used as RA carrier, which can save the signalling overhead.

	ZTE
	3
	We share Ericsson’s view that the NPRACH resource selection is a two step process where the UE first determines the set of NPRACH resources for the CE level that the UE is currently in and then selects an NPRACH resource from this set based on some mechanisms. Thus the options 2, 3, 5 may be considered.
Basically, we think load balance among carriers can be achieved by more uniformly or fairly UE-based carrier selection mechanism. 

The option 5 is a UE-based and simple mechanism. but it’s hard to do testing.

The option 2 should be based on probability broadcasted by network. However, if the value for comparison with the probability is not random, e.g., based on UE_ID, the UE may always select the same carrier if the probability is unchanged. Since the probability is broadcasted in SIB, it couldn’t be modified timely, especially in NB-IoT. These issues will affect the performance of the carrier selection mechanism based on probability.

For the option3, the existing carrier selection mechanism based on UE_ID can be baseline. And introduction of a time factor can enable that the same UE chooses different carrier at the different time to initial random access. The option 3 will bring more uniform carrier selection results. And it doesn’t rely on network assistance that can reduce air interface signalling overhead.

The considering time factor may be the time (SFN) when the UE starts PRACH procedure or the time determined by one of the time domain parameters in the PRACH resource chosen by the UE.  

	Sequans
	2
	We think the design should ensure minimal collision rate of RACH procedure, for each CE level.

This means, for each CE level, the RA load shall be distributed over the carriers providing NPRACH resources for this CE level, such as the collision rate on each of these carrier is equal (since the minimal rate is reached when we have such equality).

If compared to anchor carrier, one carrier has twice more preambles (subcarriers), or same number of preambles but twice shorter period, the RA load should be twice on that carrier to achieve equal (and minimum) collision rate (this is for a particular CE level).

Hence, for a given CE level, the optimal load distribution over the carriers depends generally on the resource density on each of these carriers for that CE level. The resource density is simply R=N/T if N resources (subcarriers) are configured every T.

Another aspect is that there will be a constant load on anchor carrier, due to Rel-13 UEs.

As detailed in [3], in order to reach the optimal load balancing, it is shown that it is enough for the eNB to broadcast, for each CE level, the probability P0 with which a UE will select the anchor carrier. The probability with which the UE will select other carriers providing resources for that CE level can then be deduced from P0  and the resource density on these carriers.



	Intel
	2, 4 and 5
	Rel-14 UE will randomly pick among the carriers that support NPRACH resources for the coverage level except that the UE will have to take into consideration whether to consider anchor carrier in their selection to reduce the uneven distribution due to Rel-13 UEs using always anchor carrier (See [5]).

Option 1 will not work if the paging carrier does not support NPRACH configuration or the NPRACH resource that the coverage level supports.

	LGE
	5
	Option 5 is sufficient while it is obvious that the UE selects carrier among the carrier that supports a CE level where the UE is operating. 

	CATT
	4,5
	First of all, UE needs to determine its coverage level according to the measurement of RSRP as legacy and select a suitable carrier from available carrier set which is configured by eNB. 

One on/off indicator can be broadcasted in system information and indicates whether R14 UEs can access on anchor carrier. If it is false, UE can randomly select a non-anchor carrier in the suitable carrier set. Otherwise, anchor carrier might be in the suitable carrier set.

	Qualcomm
	2, 4
	Both load balancing and coverage level can be used for carrier selection.

	GTO
	2
	Since main motivation for non-anchor PRB RACH was to make sure even load balancing, we would like to stick with option 2.

	Fujitsu
	2,4 and 5
	We share Ericsson’s and ZTE’s view that the NPRACH resource selection is a two-step process where the UE first determines the set of NPRACH resources for the CE level that the UE is currently in and then selects an NPRACH resource from this set based on some network configuration broadcast by system information.


Option1. 1 company.

Option2. 8 companies. 
Option3. 1 company.

Option4. 6 companies.

Option5. 7 companies. 
Rapporteur comment: First of all, UE needs to determine its coverage level according to the measurement of RSRP as legacy and select a suitable carrier from available carrier set which is configured by eNB. After that, UE should select carrier randomly and keep the load balanced. The method of load balancing is FFS, such as on/off indication or configured probability.
Proposal #7a: UE should determine its coverage enhancement level and select DL carrier/UL carrier in available carriers in case of RRC_IDLE.
Proposal #7b: UE should randomly select DL carrier/UL carrier in available carriers considering load balancing in available carriers in case of RRC_IDLE. 
Another aspect of carrier selection in case of RRC_CONNECTED needs to be concerned. For the scenarios of DL data arrival or UL data arrival, the UE has serving downlink carrier and uplink carrier. There are six options of carrier selections.

Option1. Serving DL/UL carriers
Option2. Any carriers configured for RACH during RRC procedure
Option3. Carriers signalled by PDCCH order

Option4. For load balancing / even load / by configured probability

Option5. Considering a time factor

Option6. Depending on CE level

Option7. Random

Question #8: Which option(s) of carrier selection above should be used in case of RRC_CONNECTED?

	Question #8: Which option(s) of carrier selection above should be used in case of RRC_CONNECTED?

	Company name
	Option
	Answer/Comments

	Ericsson
	-
	The NPRACH resource selection in connected mode should be the same as in idle mode. The only exception is PDCCH order where the carrier + preamble/subcarrier index may be explicitly indicated in the DCI format.

As far as we understood the only argument for selecting the carrier in a different way (e.g. using the current UL carrier) is to avoid carrier re-tuning. We do not agree with this argument considering that (1) random access is relatively infrequent operation; and (2) the cost of a frequency re-tuning should be fairly small.

	Nokia
	
	Agree with Ericsson that should be the same as in idle mode. Also agree to include the PDCCH order option.

	Huawei, HiSilicon
	-
	We think the carrier selection in RRC_CONNECTED mode should be the same as that in IDLE mode, and the UE should return to its previously in use carrier – i.e. following the same principle of Rel-13 connected mode RACH where the RACH is performed on the anchor and the UE returns to the non-anchor.

	Sharp
	-
	If serving carrier can be used for RA, we think UE should perform RA on the serving carrier. If the serving carrier cannot be used for RA, then carrier selection should be same as in idle mode except PDCCH order case. For PDCCH order option, we agree with Ericsson.

	ZTE
	-
	Agree with Ericsson that for random access procedures triggered by a PDCCH order, PRACH can be transmitted on a carrier explicitly assigned by the eNB as part of a PDCCH order. Other cases in RRC_CONNECTED mode should be the same as that in IDLE mode.

	Sequans
	-
	Same as in IDLE mode, except PDCCH order case which needs to be discussed.

We also agree that after RA, UE returns to its configured non-anchor if any, or anchor (as in Rel-13).

	Intel
	
	Other than PDCCH order, the UE should perform in the same as initial access

	LGE
	-
	We think a random selection can be a baseline for contention based RA procedure. In contrast, While performing the contention free RA, indications (i.e., carrier and preamble/subcarrier) are required.

Given that the current DCI format for PDCCH order only includes preamble indication, DCI format for PDCCH order needs to be updated to include carrier indication.

	CATT
	-
	In case of PDCCH order, initial access mechanism can be reused.

	Qualcomm
	-
	Similar view to ZTE. 

	Qualcomm
	-
	Similar view to ZTE. 

	Fujitsu
	-
	Same as others we think that this should be same an initial access apart from PDCCH order when carrier can be assigned as part of the PDCCH order.


Comments from 12 companies in case of RRC_CONNECTED except PDCCH order:

Option4. 8 companies. 
Option5. 1 company.

Option6. 6 companies.

Option7. 7 companies. 
Rapporteur comment: Similar to the case RRC_IDLE above.
Proposal #8a: UE should determine its coverage enhancement level and select DL carrier/UL carrier in available carriers in case of RRC_CONNECTED except for PDCCH order.
Proposal #8b: UE should randomly select DL carrier/UL carrier in available carriers considering load balancing in available carriers in case of RRC_CONNECTED except for PDCCH order.
Comments from 10 companies in case of PDCCH order:

Option1. 8 companies.
Option2. As legacy. 1 company.

Option3. Similar to RRC_IDLE. 1 company.
Rapporteur comment: Carrier and preamble/subcarrier index may be explicitly indicated in the DCI format. It needs to be confirmed with RAN1. It is FFS whether UE returns to the old carrier as legacy after random access.

Proposal #8c: For access procedure initiated by PDCCH order, carrier and preamble/subcarrier index are explicitly indicated in the DCI format. Confirm with RAN1.
2.3.2 Special Scenarios

A number of special scenarios need to be further discussed, such as “mo-ExceptionData”, unsuccessful RAR reception, low power class UEs.
If the access cause is “mo-ExceptionData”, the access priority might be higher that other cases. Reasonable mechanism for carrier selection will help the UE to access the network faster in case of mo-ExceptionData[3].
Question #9: Should a specific mechanism for carrier selection be applied in case of mo-ExceptionData?

	Question #9: Should a specific mechanism for carrier selection be applied in case of mo-ExceptionData?

	Company name
	Yes/No
	Answer/Comments

	Ericsson
	No
	To reduce latency for mo-ExceptionData the RACH collision rate must be kept low. If peaks of exceptional reports are expected (e.g. in case fire or natural disaster), the amount of Ues that simultaneously try to access the system can be high and hence a large amount of preambles/subcarriers need to be reserved. This will impact normal traffic which will not be able to use the reserved resources. 

Furthermore, we should not forget about the Rel-13 Ues which also need to 
ulfil the latency requirement but which will not be able to understand or make use of the new reservation mechanism.

It would be better if we can rely on the existing access barring mechanism in NB-IoT. If the network suspects the RACH collision rate to be high it can bar or throttle the lower-priority traffic to ensure that the exceptional reporting is able to meet its latency requirement.

	Nokia
	No
	

	Huawei, HiSilicon
	No
	There is already special process for access barring for the case of mo-ExceptionData. Besides, if higher priority is introduced for this case, the other kind of access will be impact. Thus, we think there is no need to define a specific mechanism for this case. 

	Sharp
	No
	

	ZTE

	No
	We can just rely on the existing access barring mechanism.

	Sequans
	Yes
	It may happen that non-anchor carriers are configured to support additional RA load for deep CE-level. Such carrier may not have 6dB power boost compared to anchor, hence Msg2-Msg4 would take significantly more time. In such case it would be a better choice to decrease the selection probability of this carrier for mo-Exception data compared to normal reports. This can be realized while keeping the tradeoff with peaks of exceptional reports in mind.

	Intel
	No
	We do not see a need for this as it may result in some of the carriers be more overloaded than the others as a consequence that exception reporting is restricted to some carriers because of the better coverage or some carriers are exclusively for exception reporting.

	LGE
	No
	We think that it is not necessary to consider the case of mo-Exception data. Such exceptional case (e.g. in case fire or natural disaster) may not be a typical use case for NB-IoT. 

	CATT
	No
	If specific mechanism for carrier selection be applied in case of mo-ExceptionData, it increases the possibility of access collision. 

	Qualcomm
	No
	No need to treat mo-Exception differently from normal cases. As was pointed out in the meeting this could lead to congestion when a specific event causes large number of UEs to send exception reports.

	Fujitsu
	No
	Rely on REL-13 barring mechanism


Yes: 1 company.
No: 10 companies.

Rapporteur comment: Majority of the companies agree that specific mechanism for carrier selection should not be applied in case of mo-ExceptionData as it will case access congestion when peaks of exceptional reports are expected.
Proposal #9: Specific mechanism for carrier selection should not be applied in case of mo-ExceptionData.

If no Random Access Response is received within the RA Response window, or if none of all received Random Access Responses contains a Random Access Preamble identifier corresponding to the transmitted Random Access Preamble, the Random Access Response reception is considered not successful. There are 3 options for carrier reselection during reattempts in following.
Option1. Carrier reselection after unsuccessful preamble transmission, such as when to start the next attempt [2]
Option2. Reselect another carrier when UE fails to access on current carrier for X re-attempts in the same CE level [4]
Option3. Use legacy mechanism [7][8]
Option4. Carrier reselection when switch to next CE level but stay in the same carrier for the preamble reattempt within the same coverage level [5][2]
Question #10: Which option(s) of carrier selection above should be used if RAR reception is unsuccessful?

	Question #10: Which option(s) of carrier selection above should be used if RAR reception is unsuccessful?

	Company name
	Option(s)
	Answer/Comments

	Ericsson
	2
	Two thresholds are configured for the random access procedure in NB-IoT Rel-13: maxNumPreambleAttemptCE and preambleTransMax-CE. The first parameter is the number of preamble transmission attempts until the UE moves to the next CE level and is configured per NPRACH resource in NPRACH-Parameters-NB. The second parameter is the total number of preamble transmission attempts and is configured in RACH-ConfigCommon-NB, and as the name suggests it is common for all NPRACH resources.

Since a carrier might be congested or suffer from interference it is beneficial if the UE re-selects carrier between preamble transmission attempts. In this way the interference and congestion will be averaged out. To avoid to many frequency re-tunings the UE should re-select carrier every X attempt, where 1<=X<=  maxNumPreambleAttemptCE. 
Currently maxNumPreambleAttemptCE is configured per NPRACH resource. If the carrier is changed is changed after X attempts the 

maxNumPreambleAttemptCE in the next NPRACH resource might be different from the previous one, which is problematic. For this reason it is better if maxNumPreambleAttemptCE is configured per CE level.


	Nokia
	2
	It seems option 1 is the subset of option 2 with X equal to 1, and we would like to understand the difference.

	Huawei, HiSilicon
	3
	We think the legacy mechanism can work in this case. If failure occurs during RACH, another attempt will be performed. And in some cases, the counter for current CE level will be increased, or switch to the next CE level if the counter reach the maximum number. After the maximum attempt number achieved, another RACH procedure will be triggered. 

	ZTE
	2
	We also prefer that carrier selection/reselection can be applied not only before the transmission of the first attempt in current CE level, but also after several unsuccessfully preamble transmission in order to avoid continuous preamble transmission failure on one carrier. However, we think that pre-defined X is enough and indicating of X through signalling isn’t needed.

	Sequans
	1 or 2
	We are not sure whether X=1 is not enough.

	Intel
	4
	The UE should use the same carrier for the preamble attempt within the same coverage level. The UE should only perform carrier selection when it changes coverage level. (See [5]).

	LGE
	2
	Restricting the number of RA attempts on each carrier seems beneficial in order to control RA load on each carrier independently.  

	CATT
	4
	When UE switch to the next CE level after a number of preamble transmissions, it might randomly select a new carrier.

	Qualcomm
	3
	Release 13 mechanism is considered sufficient.

	Fujitsu
	2
	We see some benefit in allowing a UE to re-select carrier between pre-amble transmission attempts 


Option1+Option 2. 6 companies. 

Option3. 2 companies.

Option4. 2 companies. 
Rapporteur comment: Option 1 is a subset of option 2 and both of them are summarized together. Majority of the companies prefer option1 for flexibility.
Proposal #10: UE reselects another carrier when UE fails to access on current carrier for X re-attempts in the same CE level.
If part of the NPRACH resources is reserved for low power class UEs, the eNB would know that an NPRACH access originates from a low power class UE and could perform a better link adaptation and improve the overall system capacity[4].
Question #11: Should the carrier selection be dependent on UE power class?

	Question #11: Should the carrier selection be dependent on UE power class?

	Company name
	Yes/No
	Answer/Comments

	Ericsson
	-
	Without knowledge of the UE power class the eNB will overestimate the path loss which will lead to an unnecessarily high number of DL/UL repetitions and hence a capacity loss. Due to this reason some form of early indication of the UE power class might be needed. The two alternatives discussed so far are:
- Using preamble partitioning (similar to how single tone/multi tone is signalled in Rel-13)
- Using msg3 (similar to how Cat-0 is indicated in msg3 in LTE)

We think that both alternatives should be further discussed. 

	Nokia
	-
	Currently the NPRACH resource selection is done using RSRP which does not necessarily reflect fully the uplink (e.g. depends on the UE power class). 

In principle the NPRACH resource selection should be related to the coverage conditions of the UE e.g. may not be only dependent on the UE power class.

NPRACH resources may be available on the anchor and/or non-anchor carrier and we think that it should be further discussed how the UE power class could affect the NPRACH resource selection.

	Huawei, HiSilicon
	No
	We think there is no need to define PRACH reservation or special mechanism for lower power class UE. Lower power class UE can work based on current network configuration and mechanism. There may be unnecessary DL repetitions bt only for a short time (until indication from Msg3 or Msg5).

We agree with Ericsson that early indication solution (e.g. in Msg.3) can be further discussed.

	ZTE
	-
	Based on the analysis for lower power class UE, we can agree that it’s better to indicate UE power class to the eNB as early as possible. Besides the options proposed by Ericsson, we add one more option as following:

Option1: Using preamble partitioning(Msg1)

Option2: Using a dedicated non-anchor carrier(Msg1) 
Option3: Using Msg3
For Option1, if we just separate part of preamble resource from the existing preamble resource, it may have compatibility issue and can’t work since eNB may misunderstand a R13 UE as a lower power class UE. A new and dedicated part of preamble resource is needed.

Option2 is a new option under the non-anchor carrier deployment scenario. However, it may be resource inefficient.

Option3 may be more feasible and can be further discussed. 

	Intel
	-
	RAN4 is still evaluating the need to introduce additional UE power class. We should wait until RAN 4 makes a decision on this. It will be needed only if RAN 4 defines a new Rel-14 low power class.

	LGE
	No
	It is not necessary to consider the lower power class UE.

	CATT
	No
	It increases the possibility of access collision and we prefer to send the UE power class in Msg 3.

	Qualcomm
	No
	No need for NPRACH carrier selection based on UE power class.

Open to power class indication in Msg3.

	Fujitsu
	No
	No need for NPRACH carrier selection based on UE power class, however like Ericsson we think that power class indication either by RACH partitioning or in Msg3 can be considered further


Yes: 0

No: 5

Rapporteur comment: 4 companies in 9 prefer to further discuss how to inform eNB about UE power class. It is also necessary to discuss how the UE power class could affect the NPRACH resource selection. 5 companies prefer to send the UE power class in Msg 3.
Proposal #11: Whether NPRACH resources should be reserved for low power class UEs and how the UE power class could affect the NPRACH resource selection need to be further discussed.
2.4 Other Open Issues

Open issues which is not covered in this document, please propose in the following table.

	Company name
	Issues and proposals

	
	

	
	

	
	

	
	


3 Summary 

Proposal #1: Common RACH configurations on all carriers. 

Proposal #2: 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.
Proposal #3: UL carrier and DL carrier is configured by signalling, such as SIB2. It is necessary to configure DL or UL carrier frequency by signalling for standalone case.

Proposal #4: Number of NPRACH resource (UL non-anchor carrier) might be different to number of associated CSS_RA resource (DL non-anchor carrier).

Proposal #5: Anchor carrier RSRP should be used for NPRACH selection.
Proposal #6: Anchor carrier and non-anchor carrier(s) should be used for carrier selection in case of RRC_IDLE and RRC_CONNECTED.

Proposal #7a: UE should determine its coverage enhancement level and select DL carrier/UL carrier in available carriers in case of RRC_IDLE.
Proposal #7b: UE should randomly select DL carrier/UL carrier in available carriers considering load balancing in available carriers in case of RRC_IDLE. 
Proposal #8a: UE should determine its coverage enhancement level and select DL carrier/UL carrier in available carriers in case of RRC_CONNECTED except for PDCCH order.
Proposal #8b: UE should randomly select DL carrier/UL carrier in available carriers considering load balancing in available carriers in case of RRC_CONNECTED except for PDCCH order.
Proposal #8c: For access procedure initiated by PDCCH order, carrier and preamble/subcarrier index are explicitly indicated in the DCI format. Confirm with RAN1.
Proposal #9: Specific mechanism for carrier selection should not be applied in case of mo-ExceptionData.

Proposal #10: UE reselects another carrier when UE fails to access on current carrier for X re-attempts in the same CE level.
Proposal #11: Whether NPRACH resources should be reserved for low power class UEs and how the UE power class could affect the NPRACH resource selection need to be further discussed.
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