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1 Introduction

In RAN2#95 meeting, the following agreements were made [1]:

· Common RACH configurations on all carriers. 
· One of the following two options should be used for non-anchor carrier NPRACH configuration. 
Option1. The NPRACH resource configurations for different non-anchor carriers are independent. 
Option2. Part of the NPRACH resource configurations for different non-anchor carriers are common and sent in common NPRACH configuration, different configurations for each carrier are sent independently.

· UL carrier and DL carrier is configured by signalling, such as SIB2. 

· Different (multiple) NPRACH resource (UL non-anchor carrier) might be associated with one DL carrier, and potentially with the same CSS_RA resource (still one NPRACH resource only refer to one DL carrier and one CSS_RA resource).
· Anchor carrier RSRP should be used for NPRACH selection.

· Anchor carrier and non-anchor carrier(s) should be used for carrier selection in case of RRC_IDLE and RRC_CONNECTED.

· UE should determine its coverage enhancement level and select NPRACH resource in available NPRACH resources for that coverage level in case of RRC_IDLE.
· UE selects NPRACH resource based on a randomization function. It is FFS whether UE should select NPRACH resource based on random draw or based on a pseudo-random function based on UE_ID in case of RRC_IDLE. 

· It is FFS whether load balancing / uneven probability between carriers is used. 
· NPRACH resource selection in CONNECTED is that same as in IDLE except for PDCCH order. 
· RAN2 assumes that for access procedure initiated by PDCCH order, carrier, preamble/subcarrier index and the NPRACH repetition level are explicitly indicated in the DCI format. Confirm with RAN1.
· Specific mechanism for carrier selection should not be applied in case of mo-ExceptionData.
· It is FFS if the UE performs NPRACH selection when UE fails to access on current carrier for every re-attempts in the same CE level, or only when the UE need to change CE level.
This document is a summary of email discussion on [95bis#25] [LTE/NB-IoT] RACH on non-anchor carrier for the remaining issues.
[95bis#25][LTE/NB-IoT] – RACH on non-anchor (CATT)

-
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 -
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2 Discussion
2.1 Remaining open issues
2.1.1 Issue#1: Randomization mechanism for NPRACH resource selection
It was agreed that UE selects NPRACH resource based on a randomization mechanism. There are two options for randomization mechanism [3][4]:
Option1. UE selects NPRACH resource based on random draw.

Option2. UE selects NPRACH resource based on a pseudo-random function based on UE_ID.
Question #1: Which option should be used for randomization mechanism of NPRACH resource selection? 
	Question #1: Which option should be used for randomization mechanism of NPRACH resource selection?

	Company name
	Option
	Answer/Comments

	Ericsson
	1
	We believe a random draw is simple enough solution to serve the purpose of random distribution.
Random draw is already used in many other places in the 3GPP specifications (e.g. preamble selection, random backoff in MAC, access class barring in LTE, sidelink, etc) and we see no strong reason why we shouldn’t be able to use it here as well.


	Intel
	1
	Option 1 is sufficient.

	Qualcomm
	1
	Option 1 is sufficient.

	ZTE
	2
	At least we think if multi carrier selection algorithm is only based on random draw, it’s hard to do test. That is, it’s hard to confirm whether or not the UE uses such carrier selection algorithm. That is one reason why some existing multi carrier selection mechanisms in LTE specification are not based on random draw but based on UE_ID. So we suggest that the multi carrier selection mechanism based UE_ID can be baseline. Further optimization can be also considered.

	Huawei, HiSilicon
	1
	We assume that this issue should be discussed together with issue #2. We prefer not to use UE_ID. 

We prefer randomization with load balance factor or uneven probability configuration for NPRACH resource selection. Both Option 1 and Option 2 may lead uneven load for anchor carrier by considering the Rel-13 NB-IoT UEs which always perform RACH procedure on anchor carrier. 

	LG
	1
	Option 1 is sufficient for NPRACH resource selection, i.e., carrier selection.

	Sequans
	1
	Agree with Ericsson.

We see carrier selection as an extension of preamble selection, for which random draw is used, and this has not caused testing issues as far as we know.

We understand “random draw” still allows load balancing by using e.g. different probabilities to select each carrier.

	Fujitsu
	1
	We also see carrier selection as a kind of preamble selection so random draw should work and can be testable as long as uneven load balance factor is also agreed

	CATT
	1
	Agree with Ericsson that random draw has already be used in many places. It is simple and feasible.


2.1.2 Issue#2 Load balancing / uneven probability between carriers
It is FFS whether load balancing / uneven probability between carriers is used.
Option1. Load balancing / uneven probability between carriers is not considered.

Option2. Use on/Off indication for load balancing / uneven probability between carriers. If the indication is present, anchor carrier and non-anchor carriers would be used for carrier selection during NPRACH resource selection. Otherwise, only non-anchor carriers would be used.

Option3. Use different carrier selection probability for anchor and non-anchor carriers. In this option, the carrier selection probability among non-anchor carriers is the same.
Option 4. Use different carrier selection probability for all rach carriers. In this option, the carrier selection probability between two non-anchor carriers may be different.
Question #2: Which option should be used for load balancing / uneven probability between carriers?
	Question #2: Which option should be used for load balancing / uneven probability between carriers?

	Company name
	Option
	Answer/Comments

	Ericsson
	4
	We believe that different non-anchor carriers can potentially have different amount of resources available, for example different number of subcarriers per time unit.
Also, in addition to achieving more flexibility by option 4, it is actually simpler for a UE to have the same randomization treatment among all carriers rather than option 2 / 3 where the UE needs to treat anchor and non-anchor differently.

	Intel
	2 or 3
	Assume that the number of subcarriers for the same coverage level across the carrier are the same, Option 2 or 3 are sufficient.

	Qualcomm
	3 or 4
	Option 2: On/off has the possibility to either under-utilise or overload anchor depending on when anchor carrier permitted to be used by UEs supporting PRACH on non-anchor carrier.

	ZTE
	2
	At this stage we haven't seen much necessity to configure completely different NPRACH parameters for different non-anchor carriers since it’s very likely that the uplink non-anchor carriers have similar characteristics. So there is no obvious intention to configure uneven probability among non-anchor carriers. And uneven probability between anchor carrier and non-anchor carrier can be achieved by on/Off indication of whether the anchor carrier can be used for NPRACH transmission.

	Huawei, HiSilicon
	4
	We think that as the amount of RACH resource on each carrier, whether anchor or non-anchor can vary, therefore some load balancing is required.

Therefore the network should have the possibility to vary the probability of selecting that carrier accordingly, otherwise load balancing cannot be achieved between all the carriers. In this way, the network also has high flexibility. 


	LG
	1
	As replied to Q1, we think uniform random selection, i.e., even distribution between the carriers, is sufficient.

In addition, we think it may not be easy for the eNB to make distinctions between the carriers in terms of e.g., NPRACH resource amount because the eNB may not be able to predict how many UEs will be in each CE level, or how many UEs will trigger RA at the same time. Then, assuming that similar amount of NPRACH resource is configured for each carrier, uneven random selection may not be so beneficial.


	Sequans
	4
	The NPRACH resource density provided on each carrier/CE level may be different. This requires adapting the selection probability per carrier/CE level.

This does not mean that the selection probability needs to be signalled for each carrier/CE level: it could be derived e.g. from the selection probabilities of the anchor carrier as detailed below.

In our view 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 [7], 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.

	Fujitsu
	2 or 3
	Eirther on/off or different carrier selection probability for anchor and non-anchor carriers should be sufficient.

	CATT
	2
	R13 UEs can only use NPRACH resource of anchor carrier, load balancing/ uneven probability between anchor carrier and non-anchor carriers needs to be considered. But we don’t see any strong benefit to have different probabilities among non-anchor carriers. Hence, option 2 is simple and enough to achieve load balancing.


2.1.3 Issue#3 Occasion of NPRACH selection
When UE needs to perform NPRACH selection, there are two options:
Option1. UE performs NPRACH selection when UE fails to access on current carrier for every re-attempts in the same CE level.

Option2. UE performs NPRACH selection only when UE needs to change CE level.
Question #3: When should UE perform NPRACH selection?
	Question #3: When should UE perform NPRACH selection?

	Company name
	Option
	Answer/Comments

	Ericsson
	1
	We believe that there could be other reasons to access failure than only CE level, e.g. congestion, UL interference, etc. Therefore we believe that upon failure the most robust mechanism is to reselect NPRACH resource.

	Intel
	2
	Assuming NPRACH selection is the selection of carrier of the same coverage level, we do not see the need to change the carrier for every preamble attempt since the UE should be well distributed among the carriers with NPRACH resources for the coverage level determined and if it is due to high load at the eNB, there are other mechanism such as the random backoff mechanism etc.

	Qualcomm
	2
	In the absence of any evidence showing option 1 provides benefit, option 2 is sufficient. 

	ZTE
	-
	In order to avoid continuous preamble transmission failure on one carrier, carrier selection can be applied after unsuccessfully preamble transmission in the current CE level. 
However, we worry about that frequent carrier reselection may cause more UE power consumption, a suggested way is to do carrier reselection only after UE fails to access on current carrier for a pre-defined re-attempts. The pre-defined number can be UE implementation or just a proportion of maximum attempts for this CE level. 
In order to avoid improper setting for PREAMBLE_RECEIVED_TARGET_POWER after carrier reselection, it’s also suggested to do such carrier reselection only in the enhanced coverage levels excluding level 0 (i.e. when the PREAMBLE_RECEIVED_TARGET_POWER is set corresponding to the max power).

	Huawei, HiSilicon
	1
	We think this option have some benefit to e.g. congestion on a specific carrier, frequency diversity, etc. 

	LG
	1
	The intention of NPRACH (re)selection would be to select another carrier which is, e.g., less loaded. This doesn’t need to be associated with the CE level change.

	Sequans
	1
	We agree with Ericsson.

Moreover, this would be consistent with the preamble selection which is performed at each (re)attempt.

More randomization has obvious benefits, in case e.g. the selected carrier is interfered or congested. Also, the preamble is reselected at each attempt to avoid repeated preamble collisions – by also including random carrier selection, collision probability is further reduced.

We do not see any drawback or power consumption impact to perform carrier selection at each attempt (since anyway UE has to switch from DL to UL).

	Fujitsu
	1
	This is the most robust mechanism.

	CATT
	2
	We see no strong benefit to perform NPRACH selection for every re-attempts in the same CE level as UE would perform NPRACH selection in the next CE level.


2.1.4 Issue#4 Configuration of NPRACH
For NPRACH configuration, we had the following agreements:

· One of the following two options should be used for non-anchor carrier NPRACH configuration. 
Option1. The NPRACH resource configurations for different non-anchor carriers are independent. 
Option2. Part of the NPRACH resource configurations for different non-anchor carriers are common and sent in common NPRACH configuration, different configurations for each carrier are sent independently.
· Different (multiple) NPRACH resource (UL non-anchor carrier) might be associated with one DL carrier, and potentially with the same CSS_RA resource (still one NPRACH resource only refer to one DL carrier and one CSS_RA resource).

· Anchor carrier RSRP should be used for NPRACH selection.
The NPRACH configuration for R13 [8] can be used as a reference for R14 in following.

NPRACH-ConfigSIB-NB information elements
-- ASN1START
NPRACH-ConfigSIB-NB-r13 ::=


SEQUENCE {


nprach-CP-Length-r13



ENUMERATED {us66dot7, us266dot7},


rsrp-ThresholdsPrachInfoList-r13
RSRP-ThresholdsNPRACH-InfoList-NB-r13 
OPTIONAL,
-- need OR

nprach-ParametersList-r13

NPRACH-ParametersList-NB-r13

}

NPRACH-ConfigSIB-NB-v1330 ::=

SEQUENCE {


nprach-ParametersList-v1330


NPRACH-ParametersList-NB-v1330
}
NPRACH-ParametersList-NB-r13 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r13

NPRACH-ParametersList-NB-v1330 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-v1330
NPRACH-Parameters-NB-r13::=

SEQUENCE {


nprach-Periodicity-r13 




ENUMERATED {ms40, ms80, ms160, ms240, 














ms320, ms640, ms1280, ms2560},

nprach-StartTime-r13




ENUMERATED {ms8, ms16, ms32, ms64, 














ms128, ms256, ms512, ms1024},

nprach-SubcarrierOffset-r13



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


nprach-NumSubcarriers-r13



ENUMERATED {n12, n24, n36, n48},


nprach-SubcarrierMSG3-RangeStart-r13
ENUMERATED {zero, oneThird, twoThird, one},


maxNumPreambleAttemptCE-r13



ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},


numRepetitionsPerPreambleAttempt-r13
ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128},


npdcch-NumRepetitions-RA-r13


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















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1},


npdcch-StartSF-CSS-RA-r13



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

npdcch-Offset-RA-r13




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}

}

NPRACH-Parameters-NB-v1330 ::=

SEQUENCE {


nprach-NumCBRA-StartSubcarriers-r13

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















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

}
RSRP-ThresholdsNPRACH-InfoList-NB-r13 ::= SEQUENCE (SIZE(1..2)) OF RSRP-Range

-- ASN1STOP
The nprach-CP-Length should be common for all carriers since the parameter is a cell level parameter, and The rsrp-ThresholdsPrachInfoList should be common for all carriers as it was agreed to use anchor carrier RSRP for NPRACH selection. Hence, configuration of non-anchor NPRACH is more related to the nprach-ParametersList. One of the following options can 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 non-anchor NPRACH configuration, different configurations for each non-anchor carrier are sent independently.

Option3. Part of the NPRACH resource configurations for all carriers are common (i.e. NPRACH configuration of anchor carrier is reused for non-anchor carrier), different configurations for each carrier are sent independently.
Question #4: Which option should be used for non-anchor carrier NPRACH configuration? For option2 or option 3, please list the NPRACH parameter(s) which is common for all carriers.

	Question #4: Which option should be used for non-anchor carrier NPRACH configuration? For option2 or option3, please list the NPRACH parameter(s) which is common for all carriers.

	Company name
	Option
	Answer/Comments

	Ericsson
	1
	In our view it should be possible to configure the NPRACH resources (including the associated CSS_RA) for a certain CE level independently for different UL carriers. To minimize signalling overhead, delta configuration can be supported 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 used. 

The non-anchor carriers will most probably have different characteristics and load from UEs in various CE levels. There is no reason to limit the flexibility of being able to optionally configure all parameters of NPRACH-Parameters-NB-r13 for non-anchor carriers.
Note that option 1 together with delta configuration achieves the same thing as option 3 but you have the possibility to configure all parameters independently if required.


	Intel
	3
	In our view, we should try to reduce the signalling overhead on the NPRACH resource configuration and to simplify the NPRACH carrier selection scheme (i.e. just a pure random draw without different probability for each carrier) as the objective, The table below shows the parameters of the NPRACH resource configuration that can be made to common to all carriers (i.e. on a per cell) and those that need to be per carrier: 
NPRACH-ConfigSIB-NB parameters

Characteristics

Comments

nprach-CP-Length-r13

Cell

This is a cell level parameter

rsrp-ThresholdsPrachInfoList-r13

Cell
Since it is decided that the RSRP measurement for RACH coverage level is based on anchor carrier, this should be used for all carriers in the cell.
nprach-ParametersList-r13   

Carrier (i.e. the number of NPRACH resources supported is per carrier)

It is assumed that not all coverage levels are supported by the non-anchor carrier. Operator may want to have the flexibility on the amount PRACH resources (including non-anchor carrier) for each coverage level. E.g. providing more carriers for deeper coverage
NPRACH-Parameters-NB-r13 for a coverage level

nprach-Periodicity-r13

Cell

For the same coverage level, it does not seem fair if the periodicity of the selected carrier is longer than the periodicity of NPRACH in another carrier for the same coverage level.

nprach-StartTime-r13

Cell
For the same coverage level, it does not seem fair if the start time of the selected carrier is later than the NPRACH in another carrier for the same coverage level.

nprach-SubcarrierOffset-r13

Cell

Do not see the need to be different among the carriers.
nprach-NumSubcarriers-r13

Cell

For the same coverage level, it does not seem fair if UE may have higher collision probability for some carriers. Alternative is to have a more complicated carrier selection scheme taking into considerations of the different RACH capacity per carrier.
nprach-SubcarrierMSG3-RangeStart-r13

Cell

For the same coverage level, it does not seem fair if UE may have higher collision probability for some carriers. Alternative is to have a more complicated carrier selection scheme taking into considerations of the different RACH capacity per carrier.
maxNumPreambleAttemptCE-r13

Cell

For the same coverage level, it seems logical to use the same maximum number of preamble attempts.

numRepetitionsPerPreambleAttempt-r13

Cell (for a coverage level)

For the same coverage level, it seems logical to use the same preamble repetitions per preamble attempt.

As observed from the above table, it can be seen that if the start time and periodicity of the NPRACH resource (i.e. nprach-Periodicity-r13 and nprach-StartTime-r13) occur at different time to the anchor, it may not seem fair to the UE selecting those carriers with longer periodicity or starting later. And on the parameters (i.e. nprach-NumSubcarriers-r13 and nprach-SubcarrierMSG3-RangeStart-r13) that provide the subcarriers for single tone and multi-tone, it would seem unfair for a UE to select a carrier with less PRACH preamble resources. Alternatively, if different number of subcarriers are configured each carrier for single and multi-tone UE, it would require a more complicated carrier selection scheme to take into account of the different RACH capacity. Simple random pick scheme among the carriers that support the NPRACH resource for a coverage level is sufficient. 

	Qualcomm
	3
	Have sympathy with some of the comments from Intel in that parameters e.g. prach-Periodicity, numRepetitionsPerPreambleAttempt, maxNumPreamblettemptCE does not need to be different for different NPRACH carriers for the same coverage level. But some parameters, e.g. nprach-NumSubCarriers can be different for different NPRACH carriers.

Therefore some parameters should be common for all carriers while other parameters can be different.

	ZTE
	2
	At this stage we haven't seen much necessity to configure completely different NPRACH parameters for different non-anchor carriers since it’s very likely that the uplink non-anchor carriers have similar characteristics. So different non-anchor carriers having some common configuration can be considered. 

Considering current NPRACH parameters are configured for each specific CE level (i.e., a NPRACH parameter set for each CE level), to let different non-anchor carriers share the NPRACH configuration for a specific CE level could be a feasible way for the Option 2.

At the first step basic information for all the non-anchor carriers could be broadcasted. Then based on the broadcasted non-anchor carrier information, an uplink carrier list (may be a subset of broadcasted uplink non-anchor carriers) for each CE level could be appended into the specific NPRACH resource for a CE level (which may be in existing NPRACH configuration for anchor carrier or in a new NPRACH configuration for non-anchor carrier). By the default, all the items in this list share the uplink NPRACH configuration for this CE level. And one downlink carrier needs to be configured for each CE level as the associated CSS_RA.

	Huawei, HiSilicon
	3
	We believe that each non-anchor should have its own configuration.  

It is better for some of the parameters to be always common between all non-anchors and anchor, i.e. maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt. But other parameters do not have such restriction, so they can be set to different or the same for all carriers by the configuration.
The configuration of the parameters needs to be done by delta configurations to reduce the signalling overhead.
For the delta configurations we believe that a common case that needs to be supported is that the non-anchors are (almost) identical, and the anchor is different from the non-anchors. This can be done by having a list of PRACH resource per coverage level and the deltas refer to the previous entry in the list.



	LG
	1
	The option 1 allows more flexibility to the network. Option 2 and 3 are small signalling optimization of the option 1, where the gain depends on the amount of common part. Thus, we want to clarify first which part of the resource configurations are to be commonly reused.

	Sequans
	3
	The following parameters could be common to all carriers

- numRepetitionsPerPreambleAttempt

- maxNumPreambleAttemptCE

But it should be possible to configure other parameters per carrier.

Rationale:

- Some carriers may be used to add resources for specific CE levels only. Hence more subcarriers could be available for this CE level, no reason to keep the same value as on the anchor

- The periodicity may also depend on the DL associated carrier (if not boosted, CSS RA takes 4 times more time)

- A separate time offset is useful to spread the load on eNB side, and to avoid CSS_RA collision if same DL carrier is used



	Fujitsu
	3
	We also think that some parameters should be common for all carriers while other parameters can be different
Example Common Paramters:

maxNumPreambleAttemptCE 
numRepetitionsPerPreambleAttempt
Other Parameters could be different.

	CATT
	3
	The following parameters could be common to all carriers:

· maxNumPreambleAttemptCE

· numRepetitionsPerPreambleAttempt

Considering that UEs which do not support rach on non-anchor carrier can only use NPRACH resource of anchor carrier, NPRACH configuration of anchor carrier would be different with that of non-anchor carrier(s) in most case. Furthermore, using common parameters among non-anchor carrier(s) is simple without performance degradation. Hence, we propose to use the following common NPRACH parameters for all non-anchor carriers:

· nprach-Periodicity
· nprach-StartTime
· nprach-SubcarrierOffset
· nprach-NumSubcarriers
· nprach-SubcarrierMSG3-RangeStart
· maxNumPreambleAttemptCE
· numRepetitionsPerPreambleAttempt
· npdcch-StartSF-CSS-RA
· npdcch-Offset-RA
· nprach-NumCBRA-StartSubcarriers
The following NPRACH parameters may be different among non-anchor carriers in case of power boosting.

npdcch-NumRepetitions-RA


2.2 Stage 3 aspects
2.2.1 Configurations of UL/DL non-anchor carrier(s)
It was agreed that UL carrier and DL carrier is configured by signalling, such as SIB2. 
As a starting point, we propose to use the following configuration for UL carrier and DL carrier. As the number of non-anchor carrier for random access is flexible, both of ul-NonAnchorcarrierList and dl-NonAnchorCarrierList are optional and should be released if it is absent. In addition, maxUL-NonAnchorCarriers-NB-r14 and maxUL-NonAnchorCarriers-NB-r14 as constants are added to RRC multiplicity and type constraint values and the values are FFS. It is obvious that the configuration of UL carrier(s) and DL carrier(s) can be used for both of paging and random access to reduce signalling and it should be discussed with paging on non-anchor carrier.
SystemInformationBlockType2-NB information element
-- ASN1START
SystemInformationBlockType2-NB-r13 ::=
SEQUENCE {


radioResourceConfigCommon-r13


RadioResourceConfigCommonSIB-NB-r13,


ue-TimersAndConstants-r13



UE-TimersAndConstants-NB-r13,

freqInfo-r13






SEQUENCE {



ul-CarrierFreq-r13





CarrierFreq-NB-r13



OPTIONAL,-- Need OP



additionalSpectrumEmission-r13


AdditionalSpectrumEmission

},


timeAlignmentTimerCommon-r13


TimeAlignmentTimer,


multiBandInfoList-r13
SEQUENCE (SIZE (1..maxMultiBands)) OF AdditionalSpectrumEmission

OPTIONAL,-- Need OR

lateNonCriticalExtension




OCTET STRING




OPTIONAL,


...,


[[
nonAnchorCarrierList-r14


NonAnchorCarrierList-NB-r14


OPTIONAL -- Need OR

]]

}
NonAnchorCarrierList-NB-r14 ::=

SEQUENCE {

ul-NonAnchorcarrierList-r14


UL-NonAnchorcarrierList-NB-r14


OPTIONAL,-- Need OR

dl-NonAnchorCarrierList-r14


DL-NonAnchorCarrierList-NB-r14


OPTIONAL -- Need OR
}

UL-NonAnchorcarrierList-NB-r14
::=

SEQUENCE (SIZE (1.. maxUL-NonAnchorCarriers-NB-r14)) OF UL-CarrierConfigDedicated-NB-r13
DL-NonAnchorcarrierList-NB-r14
::=

SEQUENCE (SIZE (1.. maxDL-NonAnchorCarriers-NB-r14)) OF DL-CarrierConfigDedicated-NB-r13
-- ASN1STOP
Please share your views on the configuration of UL/DL non-anchor carrier(s) above in the following table.

	Company name
	Comments

	Ericsson
	We think the proposal is a good way of reducing signalling. One comment is that we may want to consider placing the non-anchor carrier list in radioResourceConfigCommon instead of directly in SIB2. We also do not see the need to have different max number of carriers for UL and DL, but would rather have a common setting:
maxNonAnchorCarriers-NB-r14
INTEGER ::=
32
-- Maximum number of non-anchor carriers for NB-IoT
Furthermore, we may also want to consider expanding this mechanism so that PhysicalConfigDedicated-NB-r13-> CarrierConfigDedicated-NB-r13 can point out these carriers the same way rather than re-specifying all parameters in dedicated configuration.

	Intel
	We are not sure whether this is the best for signalling overhead since the ul-NonAnchorCarrierList-r14 is just to be used for indicating the UL carrier for NPRACH. Hence it may be better for the UL list to be part of the NPRACH configuration instead of needing an index referencing the UL carrier in the NPRACH configuration.

For the dl-NonAnchorCarrierList-r14, we see a need to make it common for NPRACH and paging since it is needed by both and listed as the above seem fine.

	Qualcomm
	This looks fine except don’t think there is need to have different maximum size for DL and UL carriers; in any case maxDL-NonAnchorCarriers-NB-r14 <= maxUL-NonAnchorCarriers-NB-r14.

	ZTE
	We think the proposal is reasonable.

And based on the previous agreement “Different (multiple) NPRACH resource (UL non-anchor carrier) might be associated with one DL carrier”, it may be possible that max number of carriers for UL and DL are different.

	Huawei, HiSilicon
	The separate list of carrier configurations is good in our view.  This means that the carrier configuration list can be shared by all the non-anchor enhancements in Rel-14 and therefore reduces the amount of duplicate information in SI.

We prefer to have the list of carrier configurations in a new SIB and not as part of SIB2.
maxUL-NonAnchorCarriers-NB-r14 & maxDL-NonAnchorCarriers-NB-r14 don’t need to be separate values, and a common value, max-NonAnchorCarriers-NB-r14, should be used instead.

	LG
	We are fine with this as a starting point.

	Sequans
	This seems a good baseline.

However we agree with Intel regarding the possible signalling overhead issue.

The proposal(s) in the subsequent sections include UL carrier indexes in the NPRACH resource. It may be more efficient to e.g. add NPRACH resource indexes as part of UL carrier definition instead.

	Fujitsu
	This is fine as the baseline. We could also look at possible optimisations to reduce signalling overhead.

	CATT
	Considering introduction of RA and paging on non-anchor carriers and the limit of SIB TBS, we can use configurations of UL/DL non-anchor carrier(s) as a baseline but use a new SIB which includes configurations for both RA and paging on non-anchor carriers.


2.2.2 NPRACH Configuration

Regarding how to configure non-anchor NPRACH parameters, the changes in following are common for all options in issue#4.
-- ASN1START
RadioResourceConfigCommonSIB-NB-r13 ::=
SEQUENCE {

rach-ConfigCommon-r13 




RACH-ConfigCommon-NB-r13,

bcch-Config-r13 





BCCH-Config-NB-r13,

pcch-Config-r13 





PCCH-Config-NB-r13,


nprach-Config-r13





NPRACH-ConfigSIB-NB-r13,


npdsch-ConfigCommon-r13




NPDSCH-ConfigCommon-NB-r13,


npusch-ConfigCommon-r13




NPUSCH-ConfigCommon-NB-r13,

dl-Gap-r13







DL-GapConfig-NB-r13


OPTIONAL,

-- Need OP

uplinkPowerControlCommon-r13


UplinkPowerControlCommon-NB-r13,

…,


[[
nprach-Config-v1330




NPRACH-ConfigSIB-NB-v1330
OPTIONAL

-- Need OR

]]

[[
nprach-Config-v14xy




NPRACH-ConfigSIB-NB-v14xy
OPTIONAL

-- Need OR

]]
}
BCCH-Config-NB-r13 ::=




SEQUENCE {


modificationPeriodCoeff-r13



ENUMERATED {n16, n32, n64, n128}

}

PCCH-Config-NB-r13 ::=




SEQUENCE {


defaultPagingCycle-r13




ENUMERATED {rf128, rf256, rf512, rf1024},


nB-r13








ENUMERATED {













fourT, twoT, oneT, halfT, quarterT, one8thT,













one16thT, one32ndT, one64thT,












one128thT, one256thT, one512thT, one1024thT,












spare3, spare2, spare1},

npdcch-NumRepetitionPaging-r13


ENUMERATED {












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













r256, r512, r1024, r2048, 













spare4, spare3, spare2, spare1}

}

-- ASN1STOP

Please share your views on the NPRACH configuration in RadioResourceConfigCommonSIB-NB-r13 above in the following table.

	Company name
	Comments

	Ericsson
	· We are positive to this configuration with the reasoning provided in Question #4.

	Intel
	· We are generally fine with this. Maybe the nprach-Config-v14xy is just for non-anchor carrier. In that case, I think it is worth to indicate that in the field name that it is for non-anchor (e.g. nPRACH-Config-non-anchor-r14).

	Qualcomm
	· Ok (with name including non-anchor makes it easier to read).

	ZTE
	· We can agree to such first-step configuration.

	Huawei, HiSilicon
	· We agree with extending RadioResourceConfigCommonSIB-NB-r13 by adding nprach-Config-v14xy.

	LG
	· We are fine with this as a starting point.

	Sequans
	· We are fine with this IE.

	Fujitsu
	· We are also fine with this IE.

	CATT
	· Considering introduction of NPRACH on non-anchor carriers and the limit of SIB TBS, we should use a new SIB which includes configurations of NPRACH on non-anchor carriers.


There are three options in issue#4 and the NPRACH configuration for each option is considered in following.
Option1: The NPRACH resource configurations for different non-anchor carriers are independent.
To minimize signalling overhead, delta configuration can be applied in this option [3]. Only when the parameter of non-anchor carrier is different from the corresponding parameter of anchor carrier, it is signalled. If a parameter is absent, the corresponding parameter of anchor carrier is used [6]. The changes in [8] are shown in following. The constant maxNPRACH-ResourcesNonAnchor-NB-r14 is defined as the maximum number of NPRACH resource configuration for non-anchor carrier and should be added to RRC multiplicity and type constraint values, and the value of maxNPRACH-ResourcesNonAnchor-NB-r14 is FFS. If ul-NonAnchorCarrierConfigIndex/dl-NonAnchorCarrierConfigIndex is not sent, anchor UL/DL carrier is used,
-- ASN1START
NPRACH-ConfigSIB-NB-r13 ::=


SEQUENCE {


nprach-CP-Length-r13



ENUMERATED {us66dot7, us266dot7},


rsrp-ThresholdsPrachInfoList-r13
RSRP-ThresholdsNPRACH-InfoList-NB-r13 
OPTIONAL,
-- need OR

nprach-ParametersList-r13   

NPRACH-ParametersList-NB-r13   

}

NPRACH-ConfigSIB-NB-v1330 ::=

SEQUENCE {


nprach-ParametersList-v1330


NPRACH-ParametersList-NB-v1330
}
NPRACH-ConfigSIB-NB-v14xy ::=

SEQUENCE {


nprach-ParametersNonAnchorList-r14


NPRACH-ParametersNonAnchorList-NB-r14
}
NPRACH-ParametersList-NB-r13 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r13

NPRACH-ParametersList-NB-v1330 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-v1330
NPRACH-ParametersNonAnchorList-NB-14 ::=
SEQUENCE (SIZE (1.. maxNPRACH-ResourcesNonAnchor-NB-r14)) OF NPRACH-ParametersNonAnchor-NB-r14
NPRACH-Parameters-NB-r13::=  

SEQUENCE {


nprach-Periodicity-r13 




ENUMERATED {ms40, ms80, ms160, ms240, 














ms320, ms640, ms1280, ms2560},

nprach-StartTime-r13




ENUMERATED {ms8, ms16, ms32, ms64, 














ms128, ms256, ms512, ms1024},

nprach-SubcarrierOffset-r13



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


nprach-NumSubcarriers-r13



ENUMERATED {n12, n24, n36, n48},


nprach-SubcarrierMSG3-RangeStart-r13
ENUMERATED {zero, oneThird, twoThird, one},


maxNumPreambleAttemptCE-r13



ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},


numRepetitionsPerPreambleAttempt-r13
ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128},


npdcch-NumRepetitions-RA-r13


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















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1},


npdcch-StartSF-CSS-RA-r13



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

npdcch-Offset-RA-r13




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}

}

NPRACH-Parameters-NB-v1330 ::=

SEQUENCE {


nprach-NumCBRA-StartSubcarriers-r13

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















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

}

NPRACH-ParametersNonAnchor-NB-r14 ::=

SEQUENCE {

ul-NonAnchorCarrierConfigIndex-r14 

INTEGER (1..maxUL-NonAnchorCarriers-NB-r14), 













 OPTIONAL, 
-- Need OP

dl-NonAnchorCarrierConfigIndex-r14 

INTEGER (1..maxDL-NonAnchorCarriers-NB-r14)














 OPTIONAL, 
-- Need OP

nprach-ResourcesIndex-r14
INTEGER (1..maxNPRACH-Resources-NB-r13),


nprach-NonAnchorPeriodicity-r14 




ENUMERATED {ms40, ms80, ms160, ms240, 














ms320, ms640, ms1280, ms2560} 















OPTIONAL,  -- Cond non-anchor

nprach-NonAnchorStartTime-r14




ENUMERATED {ms8, ms16, ms32, ms64, 














ms128, ms256, ms512, ms1024} 















OPTIONAL,  -- Cond non-anchor

nprach-NonAnchorSubcarrierOffset-r14



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














OPTIONAL,  -- Cond non-anchor

nprach-NonAnchorNumSubcarriers-r14



ENUMERATED {n12, n24, n36, n48} 















OPTIONAL,  -- Cond non-anchor

nprach-NonAnchorSubcarrierMSG3-RangeStart-r14
ENUMERATED {zero, oneThird, twoThird, one} 















OPTIONAL,  -- Cond non-anchor

nonAnchorMaxNumPreambleAttemptCE-r14



ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1} 















OPTIONAL,  -- Cond non-anchor

nonAnchorNumRepetitionsPerPreambleAttempt-r14
ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128} 















OPTIONAL,  -- Cond non-anchor

npdcch-NonAnchorNumRepetitions-RA-r14


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















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1} 















OPTIONAL,  -- Cond non-anchor

npdcch-NonAnchorStartSF-CSS-RA-r14



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















OPTIONAL,  -- Cond non-anchor

npdcch-NonAnchorOffset-RA-r14




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}














OPTIONAL,  -- Cond non-anchor

nprach-NonAnchorNumCBRA-StartSubcarriers-r14

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















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















OPTIONAL  -- Cond non-anchor
    -- Other parameters may be included based on conclusions of open issues, such as parameter for load balancing / uneven probability in issue 2 in section 2.1.2.
}
RSRP-ThresholdsNPRACH-InfoList-NB-r13 ::= SEQUENCE (SIZE(1..2)) OF RSRP-Range

-- ASN1STOP
	Conditional presence
	Explanation

	non-anchor
	The field is mandatory present if the parameter of non-anchor carrier NPRACH configuration is different from the anchor carrier. Otherwise it is not present, need OP,


Please share your views on the NPRACH configuration above in the following table.

	Company name
	Comments

	Ericsson
	We are positive to this configuration with the reasoning provided in Question #4. A few remarks:

· The parameter ul-NonAnchorCarrierConfigIndex-r14 should not be optional as all non-anchor NPRACH resources are associated with a non-anchor UL carrier.

· The parameter nprach-ResourcesIndex-r14 can be made optional in case all of the parameters rather than some delta are reconfigured.

· Do not see why we need to append “nonAnchor” to all parameter names. Many of the parameter names can be simplified, i.e. perhaps write nprach-Periodicity-r14 instead of nprach-NonAnchorPeriodicity-r14. Besides shorter names, we also avoid having to explain all parameters twice.

	Intel
	· As mentioned in Issue 4, we are concerned about the signalling overhead and also the additional complexity on the NPRACH carrier selection using this configuration.

	Qualcomm
	· Flexibility provided with such approach is not necessary.

	ZTE
	· We are negative to this configuration.
· There will be too many sets of NPRACH-ParametersNonAnchor-NB-r14, i.e. the maximum value of maxNPRACH-ResourcesNonAnchor-NB-r14 may be equal to (maxUL-NonAnchorCarriers-NB-r14 * maxNPRACH-Resources-NB-r13). It will cause significant signalling overhead.

	Huawei, HiSilicon
	· We assume that nprach-ResourceIndex-r14 is used to associate the resource with a coverage level. 
· As discussed in Question#4, we believe that some fields are common for all NPRACH resources associated with a specific coverage level, so don’t need to be signalled as part of the non-anchor configuration. 

· As discussed in Question#4, we prefer to have a list of resources per CE level with the deltas being applied against the previous entry in the list.
· We think that the weights for selecting the resource are missing.
· The conditional presence we think should be OPTIONAL, with the absence meaning using the value from the previous entry in the list.

	LG
	· We are fine with this as a starting point.

	Sequans
	· We welcome the flexibility in the resource configuration, however we believe the proposed signalling could be further optimized:

· Some fields are CE level specific

· The selection probabilities are missing
· The above implementation seems to allow for instance the allocation of all NPRACH resources to the same carrier which is clearly not required
· Instead of having indexes towards carriers in NPRACH resource, it could be more efficient to have indexes towards NPRACH resources within a carriers list (and this would also be closer to R13 implementation).

· Using a list of resources per CE level and indexing these resources within each UL carrier could further reduce the overhead

	Fujitsu
	· We also see some advantages to the flexibility in resource configuration but are open to signalling optimisations.

· And we also agree with Ericsson and wonder about the need to append nonAnchor to all parameter names.

	CATT
	· It causes more signalling overhead compared to other options.


Option2. Part of the NPRACH resource configurations for different non-anchor carriers are common and sent in common non-anchor NPRACH configuration, different configurations for each carrier are sent independently
For example, the common NPRACH configurations are signalled in nprach-ParametersNonAnchorCommon, and different configurations are signalled in nprach-ParametersNonAnchorDiffList.
-- ASN1START
NPRACH-ConfigSIB-NB-r13 ::=


SEQUENCE {


nprach-CP-Length-r13



ENUMERATED {us66dot7, us266dot7},


rsrp-ThresholdsPrachInfoList-r13
RSRP-ThresholdsNPRACH-InfoList-NB-r13 
OPTIONAL,
-- need OR

nprach-ParametersList-r13

NPRACH-ParametersList-NB-r13

}

NPRACH-ConfigSIB-NB-v1330 ::=

SEQUENCE {


nprach-ParametersList-v1330


NPRACH-ParametersList-NB-v1330
}
NPRACH-ConfigSIB-NB-v14xy
::=

SEQUENCE {


nprach-ParametersNonAnchorCommon-r14

NPRACH-ParametersNonAnchorCommonList-NB-r14,

nprach-ParametersNonAnchorDiffList-r14

NPRACH-ParametersNonAnchorDiffList-NB-r14
}
NPRACH-ParametersList-NB-r13 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r13

NPRACH-ParametersList-NB-v1330 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-v1330
NPRACH-Parameters-NB-r13::=

SEQUENCE {


nprach-Periodicity-r13 




ENUMERATED {ms40, ms80, ms160, ms240, 














ms320, ms640, ms1280, ms2560},

nprach-StartTime-r13




ENUMERATED {ms8, ms16, ms32, ms64, 














ms128, ms256, ms512, ms1024},

nprach-SubcarrierOffset-r13



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


nprach-NumSubcarriers-r13



ENUMERATED {n12, n24, n36, n48},


nprach-SubcarrierMSG3-RangeStart-r13
ENUMERATED {zero, oneThird, twoThird, one},


maxNumPreambleAttemptCE-r13



ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},


numRepetitionsPerPreambleAttempt-r13
ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128},


npdcch-NumRepetitions-RA-r13


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















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1},


npdcch-StartSF-CSS-RA-r13



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

npdcch-Offset-RA-r13




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}

}

NPRACH-Parameters-NB-v1330 ::=

SEQUENCE {


nprach-NumCBRA-StartSubcarriers-r13

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















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

}
NPRACH-ParametersNonAnchorCommonList-NB-r14 ::= (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-ParametersNonAnchorCommon-NB-r14
NPRACH-ParametersNonAnchorCommon-NB-r14
::=
SEQUENCE {

--Parameters are optional and FFS. Depend on the conclusions of issue 4 in section 2.1.4. If the parameter of non-anchor NPRACH configuration is the same as anchor carrier, it is absent.
}
NPRACH-ParametersNonAnchorDiffList-NB-r14
::=
(SIZE (1.. maxNPRACH-ResourcesNonAnchor-NB-r14)) OF NPRACH-ParametersNonAnchorDiff-NB-r14
NPRACH-ParametersNonAnchorDiff-NB-r14
::=
SEQUENCE {


ul-NonAnchorCarrierConfigIndex-r14 

INTEGER (1..maxUL-NonAnchorCarriers-NB-r14)













 OPTIONAL, 
-- Need OP


dl-NonAnchorCarrierConfigIndex-r14 

INTEGER (1..maxDL-NonAnchorCarriers-NB-r14)














 OPTIONAL, 
-- Need OP

nprach-ResourcesIndex-r14


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

nprach-ParametersNonAnchor-r14

NPRACH-ParametersNonAnchor-NB-r14













 OPTIONAL  -- Cond non-anchor
}

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

--Parameters are optional and FFS. Depend on the conclusions of issue 4 in section 2.1.4.
}
RSRP-ThresholdsNPRACH-InfoList-NB-r13 ::= SEQUENCE (SIZE(1..2)) OF RSRP-Range

-- ASN1STOP
	Conditional presence
	Explanation

	non-anchor
	The field is mandatory present if the parameter of non-anchor carrier NPRACH configuration is different from the anchor carrier. Otherwise it is not present, need OP,


Example #2 (added by ZTE):

-- ASN1START
NPRACH-ConfigSIB-NB-r13 ::=


SEQUENCE {


nprach-CP-Length-r13



ENUMERATED {us66dot7, us266dot7},


rsrp-ThresholdsPrachInfoList-r13
RSRP-ThresholdsNPRACH-InfoList-NB-r13 
OPTIONAL,
-- need OR

nprach-ParametersList-r13

NPRACH-ParametersList-NB-r13

}

NPRACH-ConfigSIB-NB-v1330 ::=

SEQUENCE {


nprach-ParametersList-v1330


NPRACH-ParametersList-NB-v1330
}
NPRACH-ConfigSIB-NB-v14xy
::=

SEQUENCE {

nprach-NonAnchorParametersList-r14   
NPRACH-NonAnchorParametersList-NB-r14   

}

NPRACH-ParametersList-NB-r13 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r13

NPRACH-ParametersList-NB-v1330 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-v1330
NPRACH-Parameters-NB-r13::=

SEQUENCE {


nprach-Periodicity-r13 




ENUMERATED {ms40, ms80, ms160, ms240, 














ms320, ms640, ms1280, ms2560},

nprach-StartTime-r13




ENUMERATED {ms8, ms16, ms32, ms64, 














ms128, ms256, ms512, ms1024},

nprach-SubcarrierOffset-r13



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


nprach-NumSubcarriers-r13



ENUMERATED {n12, n24, n36, n48},


nprach-SubcarrierMSG3-RangeStart-r13
ENUMERATED {zero, oneThird, twoThird, one},


maxNumPreambleAttemptCE-r13



ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},


numRepetitionsPerPreambleAttempt-r13
ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128},


npdcch-NumRepetitions-RA-r13


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















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1},


npdcch-StartSF-CSS-RA-r13



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

npdcch-Offset-RA-r13




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}

}

NPRACH-Parameters-NB-v1330 ::=

SEQUENCE {


nprach-NumCBRA-StartSubcarriers-r13

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















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

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

SEQUENCE {


nprach-Periodicity-r14 




ENUMERATED {ms40, ms80, ms160, ms240, 














ms320, ms640, ms1280, ms2560},

nprach-StartTime-r14




ENUMERATED {ms8, ms16, ms32, ms64, 














ms128, ms256, ms512, ms1024},

nprach-SubcarrierOffset-r14



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


nprach-NumSubcarriers-r14



ENUMERATED {n12, n24, n36, n48},


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


maxNumPreambleAttemptCE-r14



ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},


numRepetitionsPerPreambleAttempt-r14
ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128},


npdcch-NumRepetitions-RA-r14


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















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1},


npdcch-StartSF-CSS-RA-r14



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

npdcch-Offset-RA-r14




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}
nprach-NumCBRA-StartSubcarriers-r14  
ENUMERATED {n8, n10, n11, n12, n20, n22, n23, n24, 















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

nprach-CarrierConfig-r14 ::= SEQUENCE (SIZE (1.. maxNPRACH-ULCarrier-CE)) OF CarrierFreq-NB-r14

npdcch-CarrierConfig-r14      CarrierFreq-NB-r14
}
RSRP-ThresholdsNPRACH-InfoList-NB-r13 ::= SEQUENCE (SIZE(1..2)) OF RSRP-Range

-- ASN1STOP
Please share your views on the NPRACH configuration above in the following table.

	Company name
	Comments

	Ericsson
	· We are negative to this configuration with the reasoning provided in Question #4.

	Qualcomm
	· We don’t think this approach has significant advantage.

	ZTE
	· We prefer Option2, but we give another simpler example, i.e. Example #2. 
· In Example #2, nprach-CarrierConfig-r14 is a non-anchor carrier list belonging to a CE level. All the items in this list share the uplink NPRACH configuration for this CE level. If different NPRACH configuration is required among non-anchor carriers in the list, a delta NPRACH configuration can be presented for one or more non-anchor carriers, e.g, through the construction extension of nprach-CarrierConfig-r14.

	Huawei, HiSilicon
	· Refer to answer for option 1.

	LG
	· We do not prefer Option 2.

	Sequans
	· We do not prefer this option. 

	Fujitsu
	· Refer to answer for option 1.

	CATT
	· Prefer option 2 as mentioned in issue#4.


Option3. Part of the NPRACH resource configurations for all carriers are common (i.e. NPRACH configuration of anchor carrier is reused for non-anchor carrier), different configurations for each carrier are sent independently.
For example, the common NPRACH resource configurations are reused the nprach-ParametersList for anchor carrier. And different configurations are signalled in nprach-ParametersNonAnchorList. 

-- ASN1START
NPRACH-ConfigSIB-NB-r13 ::=


SEQUENCE {


nprach-CP-Length-r13



ENUMERATED {us66dot7, us266dot7},


rsrp-ThresholdsPrachInfoList-r13
RSRP-ThresholdsNPRACH-InfoList-NB-r13 
OPTIONAL,
-- need OR

nprach-ParametersList-r13

NPRACH-ParametersList-NB-r13

}

NPRACH-ConfigSIB-NB-v1330 ::=

SEQUENCE {


nprach-ParametersList-v1330


NPRACH-ParametersList-NB-v1330
}
NPRACH-ConfigSIB-NB-v14xy
::=

SEQUENCE {


nprach-ParametersNonAnchorList-r14

NPRACH-ParametersNonAnchorList-NB-r14
}
NPRACH-ParametersList-NB-r13 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-r13

NPRACH-ParametersList-NB-v1330 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF NPRACH-Parameters-NB-v1330
NPRACH-Parameters-NB-r13::=

SEQUENCE {


nprach-Periodicity-r13 




ENUMERATED {ms40, ms80, ms160, ms240, 














ms320, ms640, ms1280, ms2560},

nprach-StartTime-r13




ENUMERATED {ms8, ms16, ms32, ms64, 














ms128, ms256, ms512, ms1024},

nprach-SubcarrierOffset-r13



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


nprach-NumSubcarriers-r13



ENUMERATED {n12, n24, n36, n48},


nprach-SubcarrierMSG3-RangeStart-r13
ENUMERATED {zero, oneThird, twoThird, one},


maxNumPreambleAttemptCE-r13



ENUMERATED {n3, n4, n5, n6, n7, n8, n10, spare1},


numRepetitionsPerPreambleAttempt-r13
ENUMERATED {n1, n2, n4, n8, n16, n32, n64, n128},


npdcch-NumRepetitions-RA-r13


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















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1},


npdcch-StartSF-CSS-RA-r13



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

npdcch-Offset-RA-r13




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}

}

NPRACH-Parameters-NB-v1330 ::=

SEQUENCE {


nprach-NumCBRA-StartSubcarriers-r13

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















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

}
NPRACH-ParametersNonAnchorList-NB-r14
::=
(SIZE (1.. maxNPRACH-ResourcesNonAnchor-NB-r14)) OF NPRACH-ParametersNonAnchor-NB-r14
NPRACH-ParametersNonAnchor-NB-r14
::=
SEQUENCE {


ul-NonAnchorCarrierConfigIndex-r14 

INTEGER (1..maxUL-NonAnchorCarriers-NB-r14), 













 OPTIONAL, 
-- Need OP


dl-NonAnchorCarrierConfigIndex-r14 

INTEGER (1..maxDL-NonAnchorCarriers-NB-r14)














 OPTIONAL, 
-- Need OP


nprach-ResourcesIndex-r14


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

nprach-ParametersNonAnchor-r14

NPRACH-ParametersNonAnchor-NB-r14













 OPTIONAL  -- Cond non-anchor
}

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

--Parameters are optional and FFS. Depend on the conclusions of issue 4 in section 2.1.4
}
RSRP-ThresholdsNPRACH-InfoList-NB-r13 ::= SEQUENCE (SIZE(1..2)) OF RSRP-Range

-- ASN1STOP
	Conditional presence
	Explanation

	non-anchor
	The field is mandatory present if the parameter of non-anchor carrier NPRACH configuration is different from the anchor carrier. Otherwise it is not present, need OP,


Please share your views on the NPRACH configuration above in the following table.

	Company name
	Comments

	Ericsson
	· We are negative to this configuration with the reasoning provided in Question #4.

	Intel
	The dl-NonAnchorCarrierConfigIndex-r14 should be part of NPRACH-Parameter as RAN 2 agreed that each NPRACH resources can be mapped to different DL carrier. The following is an update to the NPRACH configuration for non-anchor carrier:

NPRACH-ParametersNonAnchorList-NB-r14
::=
(SIZE (1.. maxNPRACH-ResourcesNonAnchor-NB-r14)) OF NPRACH-ParametersNonAnchor-NB-r14
NPRACH-ParametersNonAnchor-NB-r14
::=
SEQUENCE {


ul-NonAnchorCarrierConfigIndex-r14 

INTEGER (1..maxUL-NonAnchorCarriers-NB-r14), 




nprach-ResourcesIndex-r14


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

nprach-ParametersNonAnchor-r14

NPRACH-ParametersNonAnchor-NB-r14














 OPTIONAL  -- Cond non-anchor
}

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


dl-NonAnchorCarrierConfigIndex-r14 

INTEGER (1..maxDL-NonAnchorCarriers-NB-r14)






 OPTIONAL, 
-- Need OP

--Parameters are optional and FFS. Depend on the conclusions of issue 4 in section 2.1.4
}


	Qualcomm
	Proposal looks fine.

	ZTE
	· We are negative to this configuration.

	Huawei, HiSilicon
	· Refer to answer for option 1.

	LG
	· We do not prefer Option 3.

	Sequans
	· Same comments as for option 1.

	Fujitsu
	· Refer to answer for option 1.

	CATT
	· As NPRACH parameters of anchor carriers are different from that of non-anchor carriers in most case, option 3 is not preferred.


2.2.3 RACH Configuration

It was agreed in RAN2#95bis meeting that common RACH configurations are used on all carriers. The RACH configuration for R13 is used also for R14 with the following change.
RACH-ConfigCommon-NB

The IE RACH-ConfigCommon-NB is used to specify the generic random access parameters for anchor carrier and non-anchor carrier(s). 
RACH-ConfigCommon-NB information element
-- ASN1START
RACH-ConfigCommon-NB-r13 ::=

SEQUENCE {


preambleTransMax-CE-r13



PreambleTransMax,


powerRampingParameters-r13


PowerRampingParameters,


rach-InfoList-r13




RACH-InfoList-NB-r13,

connEstFailOffset-r13



INTEGER (0..15)




OPTIONAL,
-- Need OP

...

}

RACH-InfoList-NB-r13 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF RACH-Info-NB-r13

RACH-Info-NB-r13
::=

SEQUENCE {


ra-ResponseWindowSize-r13


ENUMERATED {











pp2, pp3, pp4, pp5, pp6, pp7, pp8, pp10},


mac-ContentionResolutionTimer-r13
ENUMERATED {











pp1, pp2, pp3, pp4, pp8, pp16, pp32, pp64}

}

-- ASN1STOP
	RACH-ConfigCommon-NB field descriptions

	connEstFailOffset

Parameter “Qoffsettemp” in TS 36.304 [4]. If the field is not present the value of infinity shall be used for “Qoffsettemp”.

	mac-ContentionResolutionTimer
Timer for contention resolution in TS 36.321 [6]. Value in PDCCH periods. Value pp1 corresponds to 1 PDCCH period, pp2 corresponds to 2 PDCCH periods and so on. The value considered by the UE is: mac-ContentionResolutionTimer = Min (signaled value x PDCCH period, 10.24s).

	powerRampingParameters

Power ramping step and preamble initial received target power – same as TS 36.213 [23] and TS 36.321 [6].
If more than one repetition level is configured in the cell, then the UE transmits NPRACH with max power except for the lowest repetition level. Otherwise, the UE uses NPRACH power ramping.

	preambleTransMax-CE
Maximum number of preamble transmission in TS 36.321 [6]. Value is an integer.

	ra-ResponseWindowSize
Duration of the RA response window in TS 36.321 [6]. Value in PDCCH periods. Value pp2 corresponds to 2 PDDCH periods, pp3 corresponds to 3 PDCCH periods and so on. The value considered by the UE is: ra-ResponseWindowSize = Min (signaled value x PDCCH period, 10.24s).


Please share your views on the RACH configuration above in the following table.

	Company name
	Comments

	Ericsson
	· We are positive to this change

	Intel
	Agree to the change

	Qualcomm
	Agree to have common RACH config for anchor and non-anchor carriers.

	ZTE
	We agree to the proposed change.

	Huawei, HiSilicon
	We agree that the common RACH-ConfigCommon-NB-r13 applies to all carriers (both anchor and non-anchor).

	LG
	We don’t think any change is needed. In addition, the proposed change may be misleading that IE RACH-ConfigCommon-NB is used also for non-anchor carrier even in Rel-13.

	Sequans
	We are fine with the proposal.

	Fujitsu
	OK for this change

	CATT
	Agree.


2.3 Other Open Issues

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

	Company name
	Issues and proposals

	Ericsson
	One additional issue to address is the UE capability signalling. 

For random access triggered by PDCCH order, the eNB may need to know if the UE supports non-anchor RACH. Thus a new UE capability or IOT bit indicating the support for non-anchor RACH should be introduced.



	Qualcomm
	Agree eNB needs to know this information and it may be included in UE capability. We also think this information needs to be included in message 5.


3 Email discussion result
3.1 Summary

3.1.1 Remaining open issues

Question #1: Which option should be used for randomization mechanism of NPRACH resource selection?
Option1. UE selects NPRACH resource based on random draw. 8 companies
Option2. UE selects NPRACH resource based on a pseudo-random function based on UE_ID. 1 company
Rapporteur comment: Almost all companies think that random draw is sufficient for NPRACH resource selection.
Proposal 1: UE selects NPRACH resource based on random draw.
Question #2: Which option should be used for load balancing / uneven probability between carriers?
Option1. Load balancing / uneven probability between carriers is not considered. 1 company
Option2. Use on/off indication for load balancing / uneven probability between carriers. If the indication is present, anchor carrier and non-anchor carriers would be used for carrier selection during NPRACH resource selection. Otherwise, only non-anchor carriers would be used. 4 companies
Option3. Use different carrier selection probability for anchor and non-anchor carriers. In this option, the carrier selection probability among non-anchor carriers is the same. 3 companies
Option 4. Use different carrier selection probability for all rach carriers. In this option, the carrier selection probability between two non-anchor carriers may be different. 4 companies
Rapporteur comment: There is no consistent understanding on this issue. Most companies agree there is load balancing / uneven probability between anchor carrier and non-anchor carrier(s). Some companies think the number of subcarriers for the same coverage is the same, but some companies think different non-anchor carriers can potentially have different amount of resources available.
Proposal 2: RAN2 discuss which option should be used for load balancing / uneven probability between carriers:

· Option2: Use on/off indication for load balancing / uneven probability between carriers. If the indication is present, anchor carrier and non-anchor carriers would be used for carrier selection during NPRACH resource selection. Otherwise, only non-anchor carriers would be used. Add one bit in the system information block to indicate whether anchor carrier can be used for carrier selection. 
· Option3. Use different carrier selection probability for anchor and non-anchor carriers. Detail signalling is FFS.
· Option 4. Use different carrier selection probability for all rach carriers. Detail signalling is FFS.
Question #3: When should UE perform NPRACH selection?
Option1. UE performs NPRACH selection when UE fails to access on current carrier for every re-attempts in the same CE level. 5 companies
Option2. UE performs NPRACH selection only when UE needs to change CE level. 3 companies
Rapporteur comment: There is no consistent understanding on this issue. Some companies prefer option1 as it has some benefit to e.g. congestion on a specific carriers. Some companies prefer option2 as the benefit of option1 is unseen considering that the UE should be well distributed among the carriers with NPRACH resources for the coverage level. One company proposes that carrier reselection only after UE fails to access on current carrier for a pre-defined re-attempts to avoid UE power consumption.

Proposal 3: RAN2 discuss when UE needs to perform NPRACH carrier selection:

· Option1. UE performs NPRACH selection when UE fails to access on current carrier for every re-attempts in the same CE level.

· Option2. UE performs NPRACH selection only when UE needs to change CE level.
Question #4: Which option should be used for non-anchor carrier NPRACH configuration?
Option1. The NPRACH resource configurations for different non-anchor carriers are independent. 2 companies
Option2. Part of the NPRACH resource configurations for different non-anchor carriers are common and sent in common non-anchor NPRACH configuration, different configurations for each non-anchor carrier are sent independently. 1 companies
Option3. Part of the NPRACH resource configurations for all carriers are common (i.e. NPRACH configuration of anchor carrier is reused for non-anchor carrier), different configurations for each carrier are sent independently. 6 companies
Rapporteur comment: Majority companies think these parameters, i.e. maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt, are always common to all carriers. Other parameters for different non-anchor carriers need to be discussed one by one and it depends on the option used for load balancing / uneven probability between carriers. If on/off indication or different carrier selection probability for anchor and non-anchor carriers in question 2 is used, the other parameters for different non-anchor carriers could be common to minimize signalling overhead except npdcch-NumRepetitions-RA in case of power boosting.
Proposal 4: maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt in NPRACH resource configurations for all carriers are common.

Proposal 5: Parameters for NPRACH configuration other than maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt for anchor carrier and non-anchor carrier should be set independently.
Proposal 6: RAN2 discuss whether the parameters for NPRACH resource configurations except maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt  on different non-anchor carriers should be set independently among non-anchor carriers.  
Question 5: For random access triggered by PDCCH order, the eNB may need to know if the UE supports non-anchor RACH. Should a new UE capability or IOT bit indicating the support for non-anchor RACH be introduced? Which message would be used to inform eNB about the UE capability?Rapporteur comment: RAN2 assumes that for access procedure initiated by PDCCH order, carrier, preamble/subcarrier index and the NPRACH repetition level are explicitly indicated in the DCI format. It is feasible to introduce new UE capability or IOT bit to indicate the support for non-anchor RACH if RAN1 confirm above assumption.
Proposal 7: RAN2 discuss whether new UE capability or IOT bit indicating the support for non-anchor RACH should be introduced and which message would be used to inform eNB about the UE capability.

3.1.2 Stage 3 aspects

3.1.2.1 Configurations of UL/DL non-anchor carrier
SystemInformationBlockTypeX-NB information element
-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


nonAnchorCarrierList-r14


NonAnchorCarrierList-NB-r14


OPTIONAL -- Need OR

lateNonCriticalExtension




OCTET STRING




OPTIONAL,


...


-- other information is FFS.
}
NonAnchorCarrierList-NB-r14 ::=

SEQUENCE {

ul-NonAnchorcarrierList-r14


UL-NonAnchorcarrierList-NB-r14


OPTIONAL,-- Need OR


dl-NonAnchorCarrierList-r14


DL-NonAnchorCarrierList-NB-r14


OPTIONAL -- Need OR

}

UL-NonAnchorcarrierList-NB-r14
::=

SEQUENCE (SIZE (1.. maxUL-NonAnchorCarriers-NB-r14)) OF UL-CarrierConfigDedicated-NB-r13
DL-NonAnchorcarrierList-NB-r14
::=

SEQUENCE (SIZE (1.. maxDL-NonAnchorCarriers-NB-r14)) OF DL-CarrierConfigDedicated-NB-r13
-- ASN1STOP
Rapporteur comment: All companies are fine with this as a starting point. Considering the limit of SIB TBS and the power consumption for UEs which do not support paging or RA on non-anchor carriers, using a new SIB to including configurations of UL carriers and DL carriers is proposed. The values of maxUL-NonAnchorCarriers-NB-r14 and maxUL-NonAnchorCarriers-NB-r14 are FFS.
Proposal 8: Introduce configurations of UL/DL non-anchor RA/paging carriers (nonAnchorCarrierList-r14) in a new SIB.
Proposal 9: RAN2 discuss the value of maxUL-NonAnchorCarriers-NB-r14 and maxUL-NonAnchorCarriers-NB-r14.

3.1.2.2 NPRACH Configurations
The proposed ASN for NPRACH configuration for non-anchor carriers are shown in following.
-- ASN1START
SystemInformationBlockTypeX-NB-r14 ::=
SEQUENCE {


nonAnchorCarrierList-r14


NonAnchorCarrierList-NB-r14


OPTIONAL, -- Need OR


nprachNonAnchorConfig-r14


NPRACHNonAnchorConfig-NB-r14

OPTIONAL, -- Need OR

lateNonCriticalExtension


OCTET STRING




OPTIONAL,


...
}
NPRACHNonAnchorConfig-NB-r14
::=

SEQUENCE {


nprach-ParametersNonAnchorList-r14

NPRACH-ParametersNonAnchorList-NB-r14

}
NPRACH-ParametersNonAnchorList-NB-r14
::=
(SIZE (1.. maxNPRACH-ResourcesNonAnchor-NB-r14)) OF NPRACH-ParametersNonAnchor-NB-r14
NPRACH-ParametersNonAnchor-NB-r14
::=
SEQUENCE {


ul-NonAnchorCarrierConfigIndex-r14 

INTEGER (1..maxUL-NonAnchorCarriers-NB-r14), 


dl-NonAnchorCarrierConfigIndex-r14 

INTEGER (1..maxDL-NonAnchorCarriers-NB-r14)














 OPTIONAL, 
-- Need OP


nprach-ResourcesIndex-r14


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














OPTIONAL, 
-- Need OP

nprach-ParametersNonAnchor-r14

NPRACH-ParametersNonAnchor-NB-r14














 OPTIONAL  -- Cond non-anchor
}

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


nprach-Periodicity-r14 




ENUMERATED {ms40, ms80, ms160, ms240, 














ms320, ms640, ms1280, ms2560} 















OPTIONAL,  -- Cond non-anchor

nprach-StartTime-r14




ENUMERATED {ms8, ms16, ms32, ms64, 














ms128, ms256, ms512, ms1024} 















OPTIONAL,  -- Cond non-anchor

nprach-SubcarrierOffset-r14



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














OPTIONAL,  -- Cond non-anchor

nprach-NumSubcarriers-r14



ENUMERATED {n12, n24, n36, n48} 















OPTIONAL,  -- Cond non-anchor

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















OPTIONAL,  -- Cond non-anchor

npdcch-NumRepetitions-RA-r14


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















r256, r512, r1024, r2048, 















spare4, spare3, spare2, spare1} 















OPTIONAL,  -- Cond non-anchor

npdcch-StartSF-CSS-RA-r14



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















OPTIONAL,  -- Cond non-anchor

npdcch-Offset-RA-r14




ENUMERATED {zero, oneEighth, oneFourth, threeEighth}














OPTIONAL,  -- Cond non-anchor

nprach-NumCBRA-StartSubcarriers-r14

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















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















OPTIONAL  -- Cond non-anchor
}
-- ASN1STOP
	Conditional presence
	Explanation

	non-anchor
	The field is mandatory present if the parameter of non-anchor carrier NPRACH configuration is different from the parameter of anchor carrier. Otherwise, it is optional, Need OP.


	SystemInformationBlockTypeX-NB field description

	dl-NonAnchorCarrierConfigIndex
If absent, the (default) value determined from the default TX-RX frequency separation defined in TS 36.101 [42, table 5.7.3-1] applies.

	npdcch-NumRepetitions-RA

Maximum number of repetitions for NPDCCH common search space (CSS) for RAR, Msg3 retransmission and Msg4, see TS 36.213 [23, 16.6]. If absent, the configuration of anchor carrier is applied.

	npdcch-Offset -RA 

Fractional period offset of starting subframe for NPDCCH common search space (CSS Type 2), see TS 36.213 [23, 16.6]. If absent, the configuration of anchor carrier is applied.

	npdcch-StartSF-CSS-RA 

Starting subframe configuration for NPDCCH common search space (CSS), including RAR, Msg3 retransmission, and Msg4, see TS 36.213 [23, 16.6]. If absent, the configuration of anchor carrier is applied.

	nprach-NumCBRA-StartSubcarriers
The number of start subcarriers for contention based random access. The UE shall select one of these start subcarriers when randomly selecting a start subcarrier in the preamble selection in 36.321 [6]. The start subcarrier indexes that the UE is allowed to randomly select from are according to the following:

nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1]
If absent, the configuration of anchor carrier is applied.

	nprach-NumSubcarriers

Number of sub-carriers in a NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers. If absent, the configuration of anchor carrier is applied.

	nprach-ParametersNonAnchor
NPRACH parameters for non-anchor carrier. If absent, the configuration of anchor carrier is applied.

	nprach-ParametersNonAnchorList
Configures NPRACH parameters for each non-anchor carrier and for each NPRACH resource which is supported on the non-anchor carrier.

	nprach-Periodicity

Periodicity of a NPRACH resource, see TS 36.211 [21, 10.1.6]. Unit in millisecond. If absent, the configuration of anchor carrier is applied.

	nprach-ResourcesIndex
Index of NPRACH resource for non-anchor carrier. Up to three PRACH resources can be configured in a cell. If absent, the configuration of anchor carrier is applied.

	nprach-StartTime

Start time of the NPRACH resource in one period, see TS 36.211 [21, 10.1.6]. Unit in millisecond. If absent, the configuration of anchor carrier is applied.

	nprach-SubcarrierOffset

Frequency location of the NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers, offset from sub-carrier 0. If absent, the configuration of anchor carrier is applied.

	nprach-SubcarrierMSG3-RangeStart

Fraction for calculating the starting subcarrier index of the range reserved for indication of UE support for multi-tone Msg3 transmission, within the NPRACH resource, see TS 36.211 [21, 10.1.6]. Multi-tone Msg3 transmission is not supported for {32, 64, 128} repetitions of NPRACH. For at least one of the NPRACH resources with the number of NPRACH repetitions other than {32, 64, 128}, the value of nprach-SubcarrierMSG3-RangeStart should not be 0.
If nprach-SubcarrierMSG3-RangeStart is equal to {oneThird} or {twoThird} the start subcarrier indexes for the two partitions are given by:

nprach-SubcarrierOffset + [0, floor(nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart) -1] 

for the single-tone Msg3 NPRACH partition;

nprach-SubcarrierOffset + [floor(nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart), nprach-NumCBRA-StartSubcarriers - 1] 

for the multi-tone Msg3 NPRACH partition;
If absent, the configuration of anchor carrier is applied.


Rapporteur comment: As we agree in open issue#4 that rsrp-ThresholdsPrachInfoList, nprach-CP-Length, 
maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt in NPRACH configurations for all carriers are common and the other parameters for anchor carrier and non-anchor carrier should be configured independently among anchor carrier and non-anchor carrier. Considering the limit of SIB TBS and the power consumption for UEs which do not support paging or RA on non-anchor carriers, using a new SIB to include configurations of NPRACH on non-anchor carriers is proposed.
Proposal 10: Introduce configurations of NPRACH for non-anchor carriers (nprachNonAnchorConfig-r14) in a new SIB. A and paging on non-anchor carriers.ationtedr(s).betw(PH) and PT2_Start. to use 















































Proposal 11: Introduce a list of configurations of NPRACH for non-anchor carriers (nprach-ParametersNonAnchorList-r14). 
Proposal 12: RAN2 discuss the value of maxNPRACH-ResourcesNonAnchor-NB which is the maximum number of NPRACH resource configuration for non-anchor carrier and whether the values of NPRACH parameters need extension.
Also the field descriptions of NPRACH-ConfigSIB-NB for the agreement in issue#4 need to be updated in follwing:
	NPRACH-ConfigSIB-NB field descriptions

	maxNumPreambleAttemptCE
Maximum number of preamble transmission attempts per NPRACH resource for anchor carrier and non-anchor carrier. See TS 36.321 [6].

	npdcch-NumRepetitions-RA

Maximum number of repetitions for NPDCCH common search space (CSS) for RAR, Msg3 retransmission and Msg4, see TS 36.213 [23, 16.6]. 

	npdcch-Offset -RA 

Fractional period offset of starting subframe for NPDCCH common search space (CSS Type 2), see TS 36.213 [23, 16.6].

	npdcch-StartSF-CSS-RA 

Starting subframe configuration for NPDCCH common search space (CSS), including RAR, Msg3 retransmission, and Msg4, see TS 36.213 [23, 16.6].

	nprach-CP-Length

Cyclic prefix length for NPRACH transmission (TCP) for anchor carrier and non-anchor carrier, see TS 36.211 [21, 10.1.6]. Value us66dot7 corresponds to 66.7 microseconds and value us266dot7 corresponds to 266.7 microseconds.

	nprach-NumCBRA-StartSubcarriers
The number of start subcarriers for contention based random access. The UE shall select one of these start subcarriers when randomly selecting a start subcarrier in the preamble selection in 36.321 [6]. The start subcarrier indexes that the UE is allowed to randomly select from are according to the following:

nprach-SubcarrierOffset + [0, nprach-NumCBRA-StartSubcarriers - 1]

	nprach-NumSubcarriers

Number of sub-carriers in a NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers. 

	nprach-ParametersList

Configures NPRACH parameters for each NPRACH resource. Up to three PRACH resources can be configured in a cell. Each NPRACH resource is associated with a different number of NPRACH repetitions.

	nprach-Periodicity

Periodicity of a NPRACH resource, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

	nprach-StartTime

Start time of the NPRACH resource in one period, see TS 36.211 [21, 10.1.6]. Unit in millisecond.

	nprach-SubcarrierOffset

Frequency location of the NPRACH resource, see TS 36.211 [21, 10.1.6]. In number of subcarriers, offset from sub-carrier 0.

	nprach-SubcarrierMSG3-RangeStart

Fraction for calculating the starting subcarrier index of the range reserved for indication of UE support for multi-tone Msg3 transmission, within the NPRACH resource, see TS 36.211 [21, 10.1.6]. Multi-tone Msg3 transmission is not supported for {32, 64, 128} repetitions of NPRACH. For at least one of the NPRACH resources with the number of NPRACH repetitions other than {32, 64, 128}, the value of nprach-SubcarrierMSG3-RangeStart should not be 0.
If nprach-SubcarrierMSG3-RangeStart is equal to {oneThird} or {twoThird} the start subcarrier indexes for the two partitions are given by:

nprach-SubcarrierOffset + [0, floor(nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart) -1] 

for the single-tone Msg3 NPRACH partition;

nprach-SubcarrierOffset + [floor(nprach-NumCBRA-StartSubcarriers * nprach-SubcarrierMSG3-RangeStart), nprach-NumCBRA-StartSubcarriers - 1] 

for the multi-tone Msg3 NPRACH partition

	numRepetitionsPerPreambleAttempt

Number of NPRACH repetitions per attempt for each NPRACH resource for anchor carrier and non-anchor carrier, See TS 36.211 [21, 10.1.6].

	rsrp-ThresholdsPrachInfoList
The criterion for UEs to select a NPRACH resource for anchor carrier and non-anchor carrier. Up to 2 RSRP threshold values can be signalled. The first element corresponds to RSRP threshold 1, the second element corresponds to RSRP threshold 2. See TS 36.321 [6]. If absent, there is only one NPRACH resource.


Proposal 13: Update the field descriptions of maxNumPreambleAttemptCE, nprach-CP-Length,  numRepetitionsPerPreambleAttempt and rsrp-ThresholdsPrachInfoList in NPRACH-ConfigSIB-NB. A and paging on non-anchor carriers.ationtedr(s).betw(PH) and PT2_Start. to use 















































3.1.2.3 RACH Configurations
RACH-ConfigCommon-NB

The IE RACH-ConfigCommon-NB is used to specify the generic random access parameters for anchor carrier and non-anchor carrier. 
RACH-ConfigCommon-NB information element
-- ASN1START
RACH-ConfigCommon-NB-r13 ::=

SEQUENCE {


preambleTransMax-CE-r13



PreambleTransMax,


powerRampingParameters-r13


PowerRampingParameters,


rach-InfoList-r13




RACH-InfoList-NB-r13,

connEstFailOffset-r13



INTEGER (0..15)




OPTIONAL,
-- Need OP

...

}

RACH-InfoList-NB-r13 ::=
SEQUENCE (SIZE (1.. maxNPRACH-Resources-NB-r13)) OF RACH-Info-NB-r13

RACH-Info-NB-r13
::=

SEQUENCE {


ra-ResponseWindowSize-r13


ENUMERATED {











pp2, pp3, pp4, pp5, pp6, pp7, pp8, pp10},


mac-ContentionResolutionTimer-r13
ENUMERATED {











pp1, pp2, pp3, pp4, pp8, pp16, pp32, pp64}

}

-- ASN1STOP
Proposal 14: Clarify IE RACH-ConfigCommon-NB is used for anchor carrier and non-anchor carrier. A and paging on non-anchor carriers.ationtedr(s).betw(PH) and PT2_Start. to use 














































 A and paging on non-anchor carriers.ationtedr(s).betw(PH) and PT2_Start. to use 















































3.2 Recommendation

Proposal 1: UE selects NPRACH resource based on random draw.
Proposal 2: RAN2 discuss which option should be used for load balancing / uneven probability between carriers:

· Option2: Use on/off indication for load balancing / uneven probability between carriers. If the indication is present, anchor carrier and non-anchor carriers would be used for carrier selection during NPRACH resource selection. Otherwise, only non-anchor carriers would be used. Add one bit in the system information block to indicate whether anchor carrier can be used for carrier selection. 
· Option3. Use different carrier selection probability for anchor and non-anchor carriers. Detail signalling is FFS.
· Option 4. Use different carrier selection probability for all rach carriers. Detail signalling is FFS.
Proposal 3: RAN2 discuss when UE needs to perform NPRACH carrier selection:

· Option1. UE performs NPRACH selection when UE fails to access on current carrier for every re-attempts in the same CE level.

· Option2. UE performs NPRACH selection only when UE needs to change CE level.
Proposal 4: maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt in NPRACH resource configurations for all carriers are common.

Proposal 5: Parameters for NPRACH configuration other than maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt for anchor carrier and non-anchor carrier should be set independently.

Proposal 6: RAN2 discuss whether the parameters for NPRACH resource configurations except maxNumPreambleAttemptCE and numRepetitionsPerPreambleAttempt  on different non-anchor carriers should be set independently among non-anchor carriers.  
Proposal 7: RAN2 discuss whether new UE capability or IOT bit indicating the support for non-anchor RACH should be introduced and which message would be used to inform eNB about the UE capability.

Proposal 8: Introduce configurations of UL/DL non-anchor RA/paging carriers (nonAnchorCarrierList-r14) in a new SIB.
Proposal 9: RAN2 discuss the value of maxUL-NonAnchorCarriers-NB-r14 and maxUL-NonAnchorCarriers-NB-r14.
Proposal 10: Introduce configurations of NPRACH for non-anchor carriers (nprachNonAnchorConfig-r14) in a new SIB. A and paging on non-anchor carriers.ationtedr(s).betw(PH) and PT2_Start. to use 















































Proposal 11: Introduce a list of configurations of NPRACH for non-anchor carriers (nprach-ParametersNonAnchorList-r14). 

Proposal 12: RAN2 discuss the value of maxNPRACH-ResourcesNonAnchor-NB which is the maximum number of NPRACH resource configuration for non-anchor carrier and whether the values of NPRACH parameters need extension.

Proposal 13: Update the field descriptions of maxNumPreambleAttemptCE, nprach-CP-Length,  numRepetitionsPerPreambleAttempt and rsrp-ThresholdsPrachInfoList in NPRACH-ConfigSIB-NB.
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Proposal 14: Clarify IE RACH-ConfigCommon-NB is used for anchor carrier and non-anchor carrier. A and paging on non-anchor carriers.ationtedr(s).betw(PH) and PT2_Start. to use 
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