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1 Introduction
A new WID on even further enhanced MTC for LTE was approved at RAN#75 [1] and later revised [2]. In which, the following objective is included:
	· Lower UE power class [RAN4 lead, RAN2]
· Evaluate and, if appropriate, specify new UE power class(es) and signaling support without physical layer changes, to support lower maximum transmit power with appropriate MCL relaxations.


In RAN2#101 meeting, it was agreed to have an email discussion on this topic and try to achieve agreeable text proposals:
· [101#65][NB-IoT/MTC R15] Lower power class UE [ZTE]

Email discussion on lower power class UE [ZTE]


Intention: to progress and provide text proposals to be included in the running CRs for eMTC to capture the Rel-15 agreements.


                Deadline:  Thursday 2018-03-29
This report gives a summary of this email discussion.
2 Background

Support for lower power class UE has been discussed and specified in R14 eNB-IoT. The RAN2 stage-2 agreements are listed here for reference:

	RAN2 #96:

· R2 assumes that the reduced power class capability is signalled per UE and not per Band, confirmation needed by RAN4
· UE with reduced power class shall correct the RSRP threshold (signalled in the NPRACH configuration) with (P-23) (P = power of the reduced power class UE)
· RAN2 Assumes that the RSRP threshold correction is fixed (P-23).
· RAN2 assumes that it is not needed to indicate reduced power class in MSG1.
· The UE capability need to be available in the eNB before sending MSG4. FFS if to retrieve from the network or provide in MSG3
· No need to introduce additional offset for Pcompensation for the reduced power class
· FFS the UE behaviour when network does not support reduced power class signalling
· R2 didn’t see a need to introduce repetitions for Msg2/Msg3/Msg4 in the DCI for the PRACH procedure initiated by a PDCCH order
RAN2 #97:

· RAN2 assumes that the UE capability for the REL-14 reduced power class is signalled per UE.

· Introduce a reduced power class offset (dB) in SIB1-NB, SIB3-NB and SIB5-NB for the Pcompensation of reduced power class UEs.
· Name of the parameter should indicate the specific UE power class e,g, mention 14dBm

· ASN.1 Extension should be an extension of cell selection parameters IE

· Value range from -6 dB to 12 dB


The technical details of supporting lower power class UE in R15 efeMTC haven’t been discussed in RAN2. During the previous meetings, the RAN4 has made the following progress which can be used as background requirements for further specified work in RAN2.

LS from WG4 Meeting #82bis[3]:

	RAN4 has studied the maximum power of the new UE power class for Rel-15 BL UE and identified that in order to efficiently use the UL and DL resources, it is required that proper signaling is defined to inform the network about the maximum power of the UE.

Actions:

RAN4 respectfully request RAN2 to consider specifying signaling to indicate the UE power class to the eNB in order to handle UEs that belong to different power classes efficiently.


LS from RAN4#84[4]:

	RAN4 has studied the maximum power of the new UE power class for Rel-15 efeMTC and proposes new lower power class BL UE with Pmax = 14dBm. it is desired that proper signaling is defined to inform the network about the maximum output power of the new UE power class.

In addition, RAN4 would like RAN2 to consider below system operations:

1. The cell selection threshold should be possible to compensate for a lower power class UE

2. It should be possible to prevent the lower power class UE from using certain PRACH CE levels

3. The RSRP thresholds for PRACH CE level selection should be possible to compensate for a lower power class UE

Actions:

RAN4 respectfully request RAN1 and RAN2 to consider appropriate signalling and specification changes for this new UE power class and the system operations mentioned above.


3 Discussion
RAN4 has proposed a new lower power class BL UE with Pmax = 14dBm for Rel-15 efeMTC. This is same as that for R14 eNB-IoT and can be used as starting point for RAN2 discussion. 
With reference to the previous email discussion[5] for introducing lower power class UE for NB-IoT, we will also discuss the following issues for R15 efeMTC to see whether and which agreements for NB-IoT can be reused for R15 efeMTC. 
1. UE capability signalling

2. RSRP threshold correction

3. MSG1 lower power class signalling

4. MSG3 lower power class signalling

5. Lower power class offset in Pcompensation
6. Lower power class support indication in system information

Note: Since in [5] most companies think it’s no need to address the 7th issue (PRACH procedure initiated by a PDCCH order), rapporteur remove this issue from the above list. If company still think it needs discussion, company can bring it to other issues.
With consideration on RAN4 liaison, rapporteur think the issue of RSRP thresholds for PRACH CE level selection compensation can be covered by the above 2nd issue and the issue of cell selection threshold compensation can be covered by the above 5th issue. So one more issue needs to be added in the discussion list:
7. Certain PRACH CE level(s) restriction
In the following sections, the above issues will be discussed in details.
3.1 UE capability signalling

As assumption for NB-IoT, we can also assume that the lower power class is an optional UE feature, and thus new UE capability signalling is needed for R15 efeMTC. 
In the current specification, the category M1 and M2 UE can indicate for which supported bands it supports UE power class 5 (20dBm, ue-PowerClass-5-r13). If ue-PowerClass-5-r13 is not included, the UE supports the default UE power class, e.g., UE power class 3 in the E-UTRA band, as specified in 6.2.2E in 36.101.
For R14 eNB-IoT, RAN2 have some discussion [5] on which granularity would be used for signalling the reduced power class capability, per UE or per band. Per band configuration follows the way in legacy LTE and can provide UE with the flexibility to support certain power classes in some supported bands. However, such configuration may cause high capability signalling overhead as the number of supported bands can be quite high. During discussion, some companies further mentioned that the power class is related to HW/RF design characteristics and no obvious motivation can be seen to make such capability band-dependent. There also had one company to indicate that lower power class is introduced for the UE with low power supply and should not be set per supported band. Based on the discussion, RAN2 assumed that the UE capability for the lower power class can be signalled per UE and not per band. Later RAN4 confirmed this assumption. Then RAN2 introduced per UE capability powerClassNB-14dBm-r14 for R14 eNB-IoT. RAN2 also had common understanding that UE cannot indicate support for UE power class 5(20dBm) and the lower power class at the same time [6].
Discussion point 1. With reference to the discussion in R14 eNB-IoT, companies are invited to provide their views on whether the UE capability for the lower power class can be signalled per UE and not per band for R15 efeMTC. 
	Company
	Short answer Yes/No
	Comments

	ZTE
	Yes
	We think it’s better to follow the NB-IoT agreement that UE capability for the lower power class can be signalled per UE. 

We haven’t seen obvious reason to use different way to define UE capability for the lower power class in eMTC and NB-IoT. Moreover, since eMTC UE may support more bands, indicating support for lower power class per band in eMTC may cause more signalling overhead than that in NB-IoT.

	Ericsson
	Yes
	Unless a specific need or motivation to have per band signalling is identified, we think the capability for the lower power class can be signalled per UE, i.e. similar solution as was adopted for NB-IoT. 

	Huawei, HiSilicon
	Yes
	

	Qualcomm
	Yes
	

	Intel
	Yes
	We also prefer per UE as it is regarding capability of UE regardless of band.

	Sierra Wireless
	Yes
	per UE


3.2 RSRP threshold correction

In the BR version of SystemInformationBlockType2 to BL UEs or UEs in CE, up to 3 RSRP threshold values are signalled in the field rsrp-ThresholdsPrachInfoList for the UE to determine the CE level for PRACH, i.e. up to 4 CE levels can be indicated. The first element corresponds to RSRP threshold 1, the second element corresponds to RSRP threshold 2 and so on, see TS 36.321.
Based on the UE’s downlink RSRP measurements and comparison with the RSRP thresholds, the UE selects the PRACH resource for access. The selected PRACH resource of the UE gives an indication of the CE level the UE is in. The network may use this CE level information in the following procedure, e.g., to determine MPDCCH repetition number for Msg2/Msg4.
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The introduction of new power class with lower maximum transmit power will only affect the UE uplink performance as the UE Tx power is not enough. In the discussion for R14 eNB-IoT, most companies agree that the UL / DL imbalance for lower power class UE needs to be taken into account in the CE level / PRACH resource selection. Otherwise MSG1 transmission may unnecessarily fail. 
As that in R14 eNB-IoT, since the RSRP thresholds are assumed to be configured based on the higher UE power class (e.g. 23 dBm power class), the lower power class UE in R15 efeMTC also needs to correct the RSRP threshold with an offset (e.g. power class difference with 23 dBm power class) to account for the UL power limitation. 
Moreover, in R14 eNB-IoT, some companies think the power class offset (dB) could be broadcasted in SIB2 to allow some flexibility while more companies think a fixed offset can be enough. With further consideration for Pmax, RAN2 finally agreed a fixed offset of min{0, (14-min(23, P-Max))}. In R14 eNB-IoT, A UE that supports powerClassNB-14dBm-r14 shall correct the RSRP threshold values before applying them as follows: RSRP threshold = Signalled RSRP threshold - min{0, (14-min(23, P-Max))} where P-Max is the value of p-Max field in SystemInformationBlockType1-NB.
Discussion point 2. With reference to the discussion in R14 eNB-IoT, companies are invited to provide their views on whether the UE should correct the RSRP threshold values with fixed offset min{0, (14-min(23, P-Max))} where P-Max is the value of p-Max field in SystemInformationBlockType1-BR. 
	Company
	Short answer Yes/No
	Comments

	ZTE
	Yes
	We think it’s straightforward that UE should correct the RSRP threshold values with fixed offset min{0, (14-min(23, P-Max))} where P-Max is the value of p-Max field in SystemInformationBlockType1-BR.

	Ericsson
	Yes
	Agree with ZTE, similar solution as for Rel-14 NB-IoT can be adopted.  

	Huawei, HiSilicon
	Yes
	

	Qualcomm
	Yes
	

	Intel
	Yes
	

	Sierra Wireless
	Yes
	


3.3 MSG1 lower power class signalling

According to the Discussion point 2, if the UE would correct the RSRP threshold values with fixed offset, the CE level reported by the lower power class UE may be higher than that reported by legacy UE with the same downlink radio condition. In [5], a simple evaluation has been mentioned. That is, assuming that CE level 1 and 2 each cover around 10 dB, then a 14dBm power class UE compared to a 23 dBm UE (-9 dB) can be assumed one CE level higher after RSRP threshold correction. When the UE moves one CE level up, the number of repetitions grow exponentially. If the network cannot know the UE’s real power class, the network can only allocate the number of repetitions for MSG2 according to the determined CE level based on MSG1. Then the eNB would transmit too many downlink repetitions. It will not only waste network resource but also delay the following DL/UL scheduling and cause more UE power consumption. Such issue can be explained in the following Figure 1(adapted from the related figure in [5]).
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Figure 1(adapted from the related figure in [5])

A straightforward resolution for this issue is to report UE power class through MSG1, e.g., with fruther PRACH partitioning. However, some companies don’t think too many repetitions is big issue for Msg2 trasmission. They had concerns on the implementation complexity of further PRACH partitioning and lower efficiency of RACH resource utilisation. Finally RAN2 agreed it is not needed to indicate lower power class in MSG1 for R14 eNB-IoT.
Discussion point 3. With reference to the discussion in R14 eNB-IoT, companies are invited to provide their views on whether it is not needed to indicate UE lower power class in MSG1. 
	Company
	Short answer
Not need/Need
	Comments

	ZTE
	Not need
	We can see the benefits of adjusting repetitions for Msg2 based on UE capability but also have sympathy with the concern about implementation complexity of further PRACH partitioning. 

So we think we don’t need to introduce new indication in MSG1.

	Ericsson
	No need
	It is not clear that early capability signalling would result in substantial gains. A possible solution would require further PRACH resource partitioning, thus we do not think there is need to deviate from the conclusions made during the corresponding NB-IoT work. 

	Huawei, HiSilicon
	Not needed
	

	Qualcomm
	Not needed.
	Lower transmit power is taken into consideration when determining coverage level as discussed in point 2. Therefore no need to signal reduced power class in MSG1.

	Intel
	Not needed
	We also do not prefer to impact the system performance with further PRACH partitioning as size of Msg2 is not large, the gain is not clear.

	Sierra Wireless
	Not needed
	


3.4 MSG3 lower power class signalling

As explained in Figure 1, a similar problem also exists with the number of repetitions for MSG4. The eNB, based on the determined CE level would allocate too many downlink repetitions for MSG4. If the eNB can acquire UE lower power class before sending MSG4, at least the eNB can adjust the downlink repetitions for MSG4. 
During the initial discussion for R14 eNB-IoT, some companies think it’s better for the UE to explictly report its power class through MSG3, at least it’s useful for CP solution. However, as later RAN3 has introduced a new UE capability retrieval procedure after MSG3, RAN2 agreed not to introduce power class indication in MSG3. One thing to point out, some companies had concern that the S1 UE capability retrieval procedure brings a delay, while some other companies think the delay would be negligible. 
In a summary, in the R14 specification, the network already can know the UE capability after MSG3, either by fetching the UE context from eNB(UP solution) or retrieving the UE capability from the MME(UP solution). Based on the determined CE level and the knowledge of UE capability, the eNB can choose suitable downlink repetitions for MSG4.
Discussion point 4. With above information, companies are invited to provide their comments on the understanding that the eNB can choose suitable downlink repetitions for MSG4 based on the determined CE level and the knowledge of UE capability. Companies are also invited to provide their comments on whether it is not needed to indicate UE lower power class in MSG3. 
	Company
	Short answer
Not need/Need
	Comments

	ZTE
	Not need
	We agree the understanding that eNB can choose suitable downlink repetitions for MSG4 based on the determined CE level and the knowledge of UE capability obtained from eNB or MME.
So we think we don’t need to introduce new indication in MSG3.

	Ericsson
	No need
	eNB can fetch the UE context in UP solution or use S1AP signalling in CP solution to retrieve the UE capability in case it would like to compensate repetitions for Msg4. On top of this, we do not think there is need for any additional indication. 

	Huawei, HiSilicon
	Not needed
	

	Qualcomm
	Not Needed
	For most cases eNB should be able to obtain UE capability information from MME after MSG3. Only case this would not be possible when UE is registering.

	Intel
	Not needed
	Since the size of Msg4 is larger than the RAR, we see benefit of knowing lower UE power class after Msg3 to save some DL resource due to repetitions for Msg4. We are fine if it can be resolved by network by retrieving the UE context earlier (i.e., after Msg3) most of the time.

	Sierra Wireless
	Not needed
	MME can provide the information to the eNB. 
(If we ever define an option for higher power class UE to request the low power class then we might need to introduce a UE indication.)


3.5 Lower power class offset in Pcompensation
In current eMTC specification, the Pcompensation factor in the cell suitability criteria is already with consideration on UE power class:
Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList, if present, in SIB1, SIB3 and SIB5:

max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

max(PEMAX1 –PPowerClass, 0) (dB)


The result of the above formula is that the coverage range in the cell for a lower power class UE will be shrinked based on the current selection criterion S. For example when P-max = 23 dBm, then a 14 dBm UE will experience a 9 dB smaller cell range with Pcompensation. With such adjustment/compensation, the lower power class UE could camp on a suitable cell which matches its uplink transmission power.
In the discussion for R14 eNB-IoT, some companies think the fixed power class difference with P-max of the cell does not provide any flexibility to the network to control when the UE can camp on the cell and perform access, i.e. consume network resources. On one hand, analysis in RAN4 indicates that network resources consumption increases exponentially with coverage enhancements. On the other hand, the reduced measurement accuracy in coverage enhancements needs to be taken considered, i.e. the UE bias can lead to a UE trying to access, which should not access the cell. Therefore the companies think it would be more safe to have more flexible control over when the lower power class UE can access the cell. Finally, RAN2 has introduced a new offset powerClass14dBm-Offset for Pcompensation in SIB1-NB, SIB3-NB and SIB5-NB which can be used for more flexible cell selection compensation for lower UE power class, e.g.,:

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList-NB, if present, in SIB1-NB, SIB3-NB and SIB5-NB:

max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

if PPowerClass is 14 dBm:

max(PEMAX1 –(PPowerClass – Poffset), 0) (dB);
else:

max(PEMAX1 –PPowerClass, 0) (dB)


As RAN4 also indicates in their LS that the cell selection threshold should be possible to compensate for a lower power class UE, similar approach may be considered for R15 efeMTC.

Discussion point 5. With reference to the discussion in R14 eNB-IoT, companies are invited to provide their views on whether a lower power class offset (dB) for the Pcompensation would be introduced in the SIB1-BR, SIB3 and SIB5 for R15 efeMTC. 
	Company
	Short answer Yes/No
	Comments

	ZTE
	Yes
	Since a lower power class offset (dB) for the Pcompensation can give more flexible cell selection threshold compensation, we think we can use similar approach in eMTC, i.e., introducing Poffset for lower power class UE in the SIB1-BR, SIB3 and SIB5.

	Ericsson
	Yes
	Similar solution as adopted for NB-IoT and presented in the table above should be used. 

Regarding the values for Poffset, we are open to discuss if the same or granularity different granularity should be used for LTE-M as is used for NB-IoT. 

In addition, we think that at least option for ‘-9 dB’ should be added. Using the same formulas as were adopted for NB-IoT, Poffset = -9 dB would enable a 14 dBm UE behave as if it was a 23 dBm UE. We think this is a possible use case, thus the operator should be able to configure such behaviour. 

	Huawei, HiSilicon
	Yes
	

	Qualcomm
	Yes
	Same scheme as for NB-IoT is sufficient.

	Intel
	Yes
	Apply similar approach of Rel-14 NB-IoT lower power class

	Sierra Wireless
	Yes
	We are open to discussion of different range and granularity for LTE-M.


3.6 Lower power class support indication in system information

As discussed before, the introduction of a lower power class UE requires special handling in the network, e.g., eNB needs to acquire UE capability and identify the lower power class UE before Msg4 and then schedule suitable downlink repetitions for Msg4 for the lower power class UE. 
However the network may not support this. If the UE is in enhanced coverage of this cell and reports aggressive CE level based on corrected RSRP threshold, the eNB would not differentiate the lower power class UE and always allocate downlink repetitions based on the reported CE level. The downlink repetitions would be always too large. It will not only waste network resource but also delay the following DL/UL scheduling and cause more UE power consumption. Only when the UE is in normal coverage of this cell, such issue may not exist. 
This issue has been discussed in R14 eNB-IoT. Some companies agree the network should be protected against lower power class UEs when the NW does not support them. While some other companies have concerns on preventing lower power UEs to access the network and think such scheme would affect the cell suitability criteria. Finally there had no any agreement on this issue for R14 eNB-IoT.
In [7], with comparison between NB-IoT and eMTC, the company emphasizes the necessary of preventing the lower power class UE from accessing a network which doesn’t support special handling for lower power class UE for eMTC. For example, only one PRB bandwidth is supported in NB-IoT to transfer small data, the DL resource waste problem may be not so obvious. But for eMTC, six PRBs bandwidth is supported to transfer large data, the DL resource waste problem would be more serious. 
Discussion point 6.1.  With the above information, companies are invited to provide their views on whether to address the lower power class UE behavior when network does not support lower power class signaling in order to avoid downlink resource waste.

	Company
	Short answer Yes/No
	Comments

	ZTE
	Yes
	We think it’s very important to address the lower power class UE behaviour in a network which does not support handling for such UE, e.g., a legacy network.
In the analysis of section 3.3, it has mentioned that when UE moves one CE level up, the number of repetitions may grow exponentially. So we think it’s important for the network to adjust downlink repetitions (avoid unnecessary repetitions) for a lower power class UE as early as possible. This is important for efficient UL/DL scheduling and radio resource utilization. Efficient UL/DL scheduling also benefits UE power saving.

However, if the network cannot provide such handling, we should give some restriction for lower power class UE to use this network. Of course we don’t think it needs to totally prevent the UE from using the network. To prevent the UE from accessing the network with enhanced coverage mode may be enough. 

	Ericsson
	No
	We don’t think the case for LTE-M is substantially different compared to NB-IoT to change the general behaviour regarding camping in legacy cells.

Moreover, it is possible to use authorization of CE (since Rel-14) to restrict the use of coverage enhancements for certain UEs, see e.g. TS 24.301 and TS 36.304. 

	Huawei, HiSilicon
	Yes
	We can simply specify that the low power class UE is only allowed to camp using normal coverage, if NW does not include the SIB signalling. So low power class UEs do not use more resources than normal UEs.

	Qualcomm
	No
	Use same scheme as for NB-IoT and apply default 0dB Poffset.

	Intel
	No
	We think legacy eNB cannot stop the lower power class UEs. The Poffset broadcast by eNB is sufficient to control the UEs on selecting the cell. If the eNB does not support or does not want the lower power class UEs, the Poffset can be set high.

	Sierra Wireless
	Yes
	We would like to have the lower power class UEs be able to use legacy cells. Ideally the legacy cells would use best effort and legacy controls (e.g. authorization of CE) to handle them. This means “yes” can we discuss this please?


If the issue in Discussion point 6.1 can be confirmed, the first following issue would be how the UE judges whether the network supports special handling for lower power class UE. The second issue would be what the UE behavior is when network does not support lower power class UE.

For the first issue, a lower power class support indication in system information have been mentioned in the discussion of R14 eNB-IoT. Some companies think such indication can already come with other configuration in system information. But this is not true. Firstly, the factor for RSRP threshold correction would be a fixed value which doesn’t need to be indicated in SIB. Secondly, the definition of powerClass14dBm-Offset indicates that the UE applies the (default) value of 0 dB if the field is absent. That means even for Rel-14 NB-IoT network, the powerClass14dBm-Offset parameter could be absent. Then this parameter cannot be used to indicate whether the network supports lower power class UE handling. 
In [7], a simple option is proposed for eMTC. That is, the powerClass14dBm-Offset should be introduced as mandatory field into SIB of Rel-15 eMTC and one more value of 0dB would be introduced for this parameter to cover the parameter absence case in NB-IoT. Since this parameter would be mandatorily provided in R15 eMTC NW, if no such parameter is broadcasted in a network, the network will be looked as a legacy network which cannot support special handling for lower power class UE. 

For the second issue, since the downlink resource waste only exists when a lower power UE accesses the network in enhanced coverage, the restriction on UE behavior would be that the lower power class UE can camp on such legacy network only when its coverage is good enough. The next problem would be how to determine the coverage is good enough for a lower power class UE. Since different Qrxlevmin parameters are used for the cell selection criteria S for normal coverage and for enhanced coverage separately in eMTC, the Qrxlevmin for normal coverage can be used for this purpose. That is, if the lower power class UE can reach the Qrxlevmin for normal coverage in a legacy network, it will think the coverage of this network is good enough.
Discussion point 6.2. With the above information, companies are invited to provide their comments on the following options:

a): The powerClass14dBm-Offset is introduced as mandatory field into SIB of Rel-15 eMTC and one more value of 0dB is introduced to cover the parameter absence case in NB-IoT. If no such offset is broadcasted in a network, the lower power class UE can camp on it only when the UE is in the normal coverage.
b): Other option, please give details.
	Company
	Option
	Comments

	ZTE
	a)
	We think this option is feasible.

	Ericsson
	b)
	Option a) is too restrictive and would effectively result in NW not supporting 14 dBm UEs in pre-Rel-15 cells.  

As mentioned in our reply to DP6.1, CE level authorization can be used by pre-Rel-15 eNBs, which would effectively mean the UE would need to use S-criterion for normal coverage, that is, the UE would not be able to use enhanced coverage. Thus, it is already possible to mitigate the resource utilization issue with existing mechanisms. 

	Huawei, HiSilicon
	b)
	The field should not be mandatory for the NW to signal. It should be enough that, if the field is absent, then UE can only camp in normal coverage.

	Qualcomm
	b)
	UE applies 0dB as default and can camp on the cell in any suitable coverage level.

	Intel
	b)
	We do not prefer to create a coverage hole for lower power class UEs. The default value can be defined for the absence scenario.

	Sierra Wireless
	b)
	Agree with Intel, do not want to limit the UE to normal coverage.


3.7 Certain PRACH CE level(s) restriction
In RAN4 LS, a requirement was mentioned that it should be possible to prevent the lower power class UE from using certain PRACH CE levels. In [8], some information is given that as the eMTC solution is likely to target devices such as wearables, which would not use the highest coverage levels, it may be desirable to consider some restrictions on the PRACH repetition levels the 14 dBm UE is allowed to use. For example, it might not be desired that 14 dBm UEs try to access the cells using possibly hundreds of repetitions. 
Based on the background information, one understanding for RAN4 requirement is to prevent the lower power class UE from initial accessing network with a certain CE level. The other understanding is to prevent the lower power class UE from ramping to a higher CE level.
In [7], it shows concern to the first understanding. Firstly, based on RSRP threshold correction and additional Poffset for Pcompensation, the lower power class UE could do as the legacy eMTC UE and access the network according to the CE levels determined by the “adjusted” CEL RSRP threshold within the coverage range determined by the “adjusted” Pcompensation. No matter what are the use cases for lower power class UE, when the UE really encounters bad radio condition, the network should guarantee that the UE can access the network with enough repetitions if the UE still can camp on this cell. Secondly, If a lower power class UE can camp on a cell based on the S criteria including the Poffset and determine its CE level based on the corrected RSRP threshold, the restriction for initial accessing network with this CE level would cause that the UE can camp on a cell but cannot setup service, which will lead bad user experience and more UE power consumption.
Even there may have use case in which a certain CE level is not allowed to be used, such restriction should be performed at the beginning of cell selection procedure, e.g., with a larger Poffset, which can prevent the UE camping on the cell with higher CE level. In [9], the similar thinking has been mentioned as eNB implementation option. In [8], it also mentions that Poffset can be used to restrict UEs in bad coverage from camping in the cell. 

Based on the above information, rapporteur think it’s no need to further discuss the restriction for the lower power class UE from initial accessing network with a certain CE level.
In [8], it further mentions that even Poffset can restrict UEs camping on network in bad coverage, the UE could still ramp up to higher CE levels during the random access procedure and this behavior might be undesirable in some cases. One solution to restrict UE ramping mentioned in [8] is to introduce in system information which CE levels would not be allowed, or which is the highest CE level a 14 dBm UE is allowed to use. This could be included in the existing SIBs, e.g., together with the ACB or EAB parameters in SIB2 or SIB14, respectively.
Discussion point 7. With above information, companies are invited to provide their views on whether to restrict 14 dBm power class UE from ramping to or above a configured CE level. If the answer is Yes, companies are encouraged to provide details on how to perform restriction, e.g., with reference to the above solution in [8].
	Company
	Short answer Yes/No
	Comments

	ZTE
	No
	We are not crystal clear the benefit of preventing 14dBm power class UE from ramping to a configured higher CE level. At least ramping to a higher CE level could increase the probability of successful random access.
And no matter what the solution is, we think there may have more impacts on random access procedure. For example, we should consider the following step for the UE if it cannot ramp to next CE level. Will the UE announce random access failure or keep attempt in the current CE level for more time?

	Ericsson
	Yes
	As described above, Poffset in Pcompensation, if adopted for 14 dBm MTC UEs, can be used to configure UEs’ ability to camp in the cell, e.g. restrict camping when they would be in very bad coverage.

However, we additionally think there are relevant use cases where the network should be able to explicitly restrict some CE levels from being used for 14 dBm UEs. For example, wearables can be seen as one use case for 14 dBm UE where the device may not need to use highest CE levels although such levels would be configured in the cell for other use cases, such as static devices in poor coverage.

As mentioned in Section 3.3, an additional CE level may mean exponential increase in resource usage, thus restricting the use of highest CE levels would be reasonable for such use cases (like above) to save network resources.
Authorization of CE levels is mentioned in our earlier reply as a solution to the legacy cell issue, but this restricts the UE from using any CE level, thus it is not a solution for this issue (considering e.g. the wearables use case).
In simplest form, the maximum CE level a 14 dBm UE could use would be signaled in SI, effectively preventing UE to ramping up to the signaled level during random access. Using the wearable use case as example, it would be up to the UE then to try to access the cell later after moving to potentially better location. 

This would be an optional parameter to be signaled for 14 dBm and up to the network operator to configure. 

We further think this issue was overlooked for NB-IoT and we can consider adopting above solution for NB-IoT as well. 

	Huawei, HiSilicon
	No
	We think the network can set thresholds and offset to prevent the low power class UE from using particular PRACH CE levels..

	Qualcomm
	No
	A low power UE is already disadvantage by having to act as it is in worst coverage level than 23dBm UE due to uplink limitation. By restricting which coverage levels it can use reduces the useful range of coverage levels even further and UE would be OOS more often than 23dBm UE. Therefore we propose not to limit coverage level ramping.

	Intel
	No
	We also think that the restrictions put by the Poffset and corrected RSRP thresholds are sufficient.

	Sierra Wireless
	No
	If the problem to be addressed is excessive repetition of PRACH, that can affect both 23dBm and 14dBm UEs depending on propagation conditions. Ideally the existing restrictions on CE level can be applied. It is acknowledged that there will probably be more 14dBm UEs that will try to ramp to the higher repetitions.


3.8 Other related issues

Please indicate any other issues not covered in this document.

	Company’s name
	Issues and proposals

	
	

	
	

	
	

	
	


4 Summary of email discussion
Six companies have contributed to the e-mail discussion: ZTE, Ericsson, Huawei/HiSilicon, Qualcomm, Intel and Sierra Wireless.

Discussion point 1: UE capability for the lower power class
All companies agree that the capability for lower power class can be signalled per UE.
Proposal 1: The capability for support of the lower power class is signalled per UE.

Discussion point 2: RSRP threshold correction
All companies agree that UE should correct the RSRP threshold values with fixed offset min{0, (14-min(23, P-Max))} where P-Max is the value of p-Max field in SystemInformationBlockType1-BR.

Proposal 2: UE should correct the RSRP threshold values with fixed offset min{0, (14-min(23, P-Max))} where P-Max is the value of p-Max field in SystemInformationBlockType1-BR.

Discussion point 3: Indication for UE lower power class in MSG1.
All companies agree that it is not needed to indicate UE lower power class in MSG1.

Proposal 3: It is not needed to indicate UE lower power class in MSG1.
Discussion point 4: Indication for UE lower power class in MSG3
All companies agree that it is not needed to indicate UE lower power class in MSG3 since in most cases eNB can fetch the UE context for UP solution or retrieve the UE capability from MME. 1 company mentions that it may be an option for higher power class UE to request the low power class then an indication may be needed. Rapporteur is curious whether this means that UE can support both 23dBm and 14dBm power classes.
Proposal 4: It is not needed to indicate UE lower power class in MSG3.
Proposal 4a: RAN2 to shortly discuss whether it is possible for higher power class UE to dynamically request the low power class.
Discussion point 5: lower power class offset (dB) for the Pcompensation 

All companies agree to use similar solution as adopted for NB-IoT, e.g., introduction of a lower power class offset (dB) for the Pcompensation, at least using the same formulas as were adopted for NB-IoT. 
2 companies are open to discuss whether different range and granularity are needed for LTE-M. 1 out of these 2 think at least Poffset = -9 dB would be added to enable a 14 dBm UE behave as if it was a 23 dBm UE.
Proposal 5: Introduce a lower power class offset (dB) in SIB1-BR, SIB3 and SIB5 for the Pcompensation of lower power class UEs. 

Proposal 5a: RAN2 to discuss whether different range and granularity for lower power class offset are needed for LTE-M.
Discussion point 6:  UE behavior when network does not support lower power class signaling
2 companies think some additional restriction can be considered for lower power class UE in a network which does not support lower power class signaling. They have similar thoughts that if the Poffset is absent, UE can only camp in normal coverage in such network.
2 companies think no additional restriction is needed but mention the legacy control of authorization of CE can be used to restrict the use of coverage enhancements for certain UEs, e.g., lower power class UEs. 
1 companies thinks no additional restriction is needed since it doesn’t prefer to create a coverage hole for lower power class UEs. But the company also mention that Poffset can be set high if the eNB does not support or does not want the lower power class UEs. Rapporteur want to clarify that there has no broadcasted Poffset in a network which does not support lower power class signaling, so it may be not feasible for this issue.
1 companies prefer using same scheme as for NB-IoT.

In a summary, 5 out 6 companies have mentioned some kind of control for the lower power class UE in a network which does not support lower power class signaling in order to avoid power class UEs using more resources than normal UEs, even some ways are existing ones.

Moreover, rapporteur is not very clear how to use authorization of CE for this issue. There may be two alternative understandings:
· Alt1: it may be to let core network differentiate the lower power class UE and not authorize such UE to use enhanced coverage, then the lower power class UE would access the (pre-Rel-15) eNBs which does not support lower power class signaling with normal coverage. This Alt1 has no additional restriction on UE behavior. But it also may be possible that the lower power class UE cannot access a R15 eNB which supports lower power class signaling with enhanced coverage.
· Alt2: it may be for the lower power class UE to assume by itself that it is not authorized of CE in a network which does not support lower power class signaling(e.g., Poffset is absent in SIB). 
Proposal 6: RAN2 to discuss how to deal with the lower power class UE in a network which does not support lower power class signaling, with reference to the following options:

· Option1: Same as NB-IoT, UE applies 0dB as default if lower power class offset (Poffset) is absent in the SIB signaling.

· Option2: UE applies 0dB as default and assume that use of coverage enhancements is not authorized for the selected PLMN (also can be seen as the low power class UE is only allowed to camp in normal coverage) if Poffset is absent in the SIB signalling. 

Discussion point 7. Restricting lower power class UE from ramping to or above a configured CE level
The majority of companies, 5 out of 6 think Poffset and RSRP thresholds correction, and even existing authorization of CE are sufficient and don’t want to limit coverage level ramping for lower power class UE. One company think a maximum CE level needs to be signaled in SIB to effectively prevent UE from ramping up to the signaled level during random access and they think authorization of CE cannot work for this issue as it prevents the UE from using any CE level.
Proposal 7: It is not needed to restrict lower power class UE from CE level ramping.
5 Conclusions

Based on the outcome of the email discussion, the following proposals have been made.
Proposal 1: The capability for support of the lower power class is signalled per UE.
Proposal 2: UE should correct the RSRP threshold values with fixed offset min{0, (14-min(23, P-Max))} where P-Max is the value of p-Max field in SystemInformationBlockType1-BR.
Proposal 3: It is not needed to indicate UE lower power class in MSG1.
Proposal 4: It is not needed to indicate UE lower power class in MSG3.
Proposal 4a: RAN2 to shortly discuss whether it is possible for higher power class UE to dynamically request the low power class.
Proposal 5: Introduce a lower power class offset (dB) in SIB1-BR, SIB3 and SIB5 for the Pcompensation of lower power class UEs. 

Proposal 5a: RAN2 to discuss whether different range and granularity for lower power class offset are needed for LTE-M.
Proposal 6: RAN2 to discuss how to deal with the lower power class UE in a network which does not support lower power class signaling, with reference to the following options:

· Option1: Same as NB-IoT, UE applies 0dB as default if lower power class offset (Poffset) is absent in the SIB signaling.
· Option2: UE applies 0dB as default and assume that use of coverage enhancements is not authorized for the selected PLMN (also can be seen as the low power class UE is only allowed to camp in normal coverage) if Poffset is absent in the SIB signalling.
Proposal 7: It is not needed to restrict lower power class UE from CE level ramping.
6 Text Proposal
6.1 Text Proposal on 36.306

<Start of modified section>

4.3.5
RF parameters

4.3.5.1
supportedBandListEUTRA
This field defines which E-UTRA radio frequency bands [6] are supported by the UE. For each band, support for either only half duplex operation, or full duplex operation is indicated. For TDD, the half duplex indication is not applicable.

4.3.5.1.1
ue-PowerClass-N-r13, ue-PowerClass-5-r13
These fields define for each supported E-UTRA band whether the UE supports power UE Power Class 1, 2, 4 or 5 for the band, as specified in TS 36.101 [6] and TS 36.307 [27]. The UE shall not include these field if it includes ue-PowerClass-6-r15. Absence of these fields means that the UE supports the default UE Power Class for the band, as specified in TS 36.101 [6].

4.3.5.1.2
intraFreq-CE-NeedForGaps-r13
This field defines for each supported E-UTRA band whether measurement gaps are required to perform intra-frequency measurements on the E-UTRA band for UE in CE Mode A or CE Mode B.
4.3.5.1.x
ue-PowerClass-6-r15
This field defines whether the UE supports UE Power Class 6(power class 14 dBm) for all the bands that are supported by the UE, as specified in TS 36.101 [6]. This field is only applicable if the UE supports UE Category M1 or M2. The UE shall not include the field if it includes ue-PowerClass-N-r13 or ue-PowerClass-5-r13. Absence of these fields means that the UE supports the default UE Power Class for the band, as specified in TS 36.101 [6].
4.3.5.1A
supportedBandList-r13
This field defines which NB-IoT radio frequency bands [6] are supported by the UE. This field is only applicable for UEs of any ue-Category-NB.

4.3.5.1A.1
powerClassNB-20dBm-r13
This field defines whether the UE supports power class 20dBm in NB-IoT for the band, as specified in TS 36.101 [6].

4.3.5.1A.2
powerClassNB-14dBm-r14
This field defines whether the UE supports power class 14 dBm in NB-IoT for all the bands that are supported by the UE, as specified in TS 36.101 [6]. The UE shall not include the field if it includes powerClassNB-20dBm-r13.
<End of modified section>

6.2 Text Proposal on 36.304-for option 1 in proposal 6

<Start of the 1st modified section>

5.2.3.2
Cell Selection Criterion

For NB-IoT the cell selection criterion is defined in sub-clause 5.2.3.2a.

The cell selection criterion S in normal coverage is fulfilled when:

	Srxlev > 0 AND Squal > 0


where: 
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp 
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


where:

	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList, if present, in SIB1, SIB3 and SIB5:

Pcompensation = max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

if PPowerClass is 14 dBm:

max(PEMAX1 –PPowerClass + Poffset), 0) (dB);

else:

max(PEMAX1 –PPowerClass, 0) (dB)

	PEMAX1, PEMAX2
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in TS 36.101 [33]. PEMAX1 and PEMAX2 are obtained from the p-Max and the NS-PmaxList respectively in SIB1, SIB3 and SIB5 as specified in TS 36.331 [3].

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in TS 36.101 [33]


The signalled values Qrxlevminoffset and Qqualminoffset are only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN.

If cell selection criterion S in normal coverage is not fulfilled for a cell, UE shall consider itself to be in enhanced coverage if the cell selection criterion S for enhanced coverage is fulfilled, where:

	Qrxlevmin
	UE applies coverage specific value Qrxlevmin_CE (dBm)

	Qqualmin
	UE applies coverage specific value Qqualmin_CE (dB)


If cell selection criterion S in normal coverage is not fulfilled for a cell and UE does not consider itself in enhanced coverage based on coverage specific values Qrxlevmin_CE and Qqualmin_CE, UE shall consider itself to be in enhanced coverage if UE supports CE Mode B and the cell selection criterion S for enhanced coverage is fulfilled, where:

	Qrxlevmin
	UE applies coverage specific value Qrxlevmin_CE1 (dBm)

	Qqualmin
	UE applies coverage specific value Qqualmin_CE1 (dB)


For the UE in enhanced coverage, coverage specific values Qrxlevmin_CE and Qqualmin_CE (or Qrxlevmin_CE1 and Qqualmin_CE1) are only applied for the suitability check in enhanced coverage (i.e. not used for measurement and reselection thresholds).
<End of the 1st modified section>

<Start of the 2nd modified section>
5.2.4.7
Cell reselection parameters in system information broadcasts

Cell reselection parameters are broadcast in system information and are read from the serving cell as follows:

<Omitted>
Poffset

This specifies the offset for 14 dBm power class for BL or NB-IoT UEs.
<Omitted>
<End of the 2nd modified section>
6.3 Text Proposal on 36.304-for option 2 in proposal 6

<Start of the 1st modified section>
4.3
Service types in Idle Mode

<Omitted>
suitable cell:

A "suitable cell" is a cell on which the UE may camp on to obtain normal service. The UE shall have a valid USIM and such a cell shall fulfil all the following requirements.

-
The cell is part of either: 

-
the selected PLMN, or: 
-
the registered PLMN, or:
-
a PLMN of the Equivalent PLMN list
-
For a CSG cell, the cell is a CSG member cell for the UE;

According to the latest information provided by NAS:

-
The cell is not barred, see subclause 5.3.1;

-
The cell is part of at least one TA that is not part of the list of "forbidden tracking areas for roaming" [4], which belongs to a PLMN that fulfils the first bullet above;

-
The cell selection criteria are fulfilled, see subclause 5.2.3.2;

-
Except for NB-IoT, if the UE supports authorization of coverage enhancements and upper layers indicated that use of coverage enhancements is not authorized for the selected PLMN, or if PPowerClass is 14 dBm and Poffset is not received:

-
the cell selection criterion S in normal coverage shall be fulfilled;

If more than one PLMN identity is broadcast in the cell, the cell is considered to be part of all TAs with TAIs constructed from the PLMN identities and the TAC broadcast in the cell.

<Omitted>
<End of the 1st modified section>
<Start of the 2nd modified section>
5.2.3.2
Cell Selection Criterion

For NB-IoT the cell selection criterion is defined in sub-clause 5.2.3.2a.

The cell selection criterion S in normal coverage is fulfilled when:

	Srxlev > 0 AND Squal > 0


where: 
	Srxlev = Qrxlevmeas – (Qrxlevmin + Qrxlevminoffset) – Pcompensation - Qoffsettemp 
Squal = Qqualmeas – (Qqualmin + Qqualminoffset) - Qoffsettemp


where:

	Srxlev
	Cell selection RX level value (dB)

	Squal
	Cell selection quality value (dB)

	Qoffsettemp
	Offset temporarily applied to a cell as specified in [3] (dB)

	Qrxlevmeas
	Measured cell RX level value (RSRP)

	Qqualmeas
	Measured cell quality value (RSRQ)

	Qrxlevmin
	Minimum required RX level in the cell (dBm)

	Qqualmin
	Minimum required quality level in the cell (dB)

	Qrxlevminoffset
	Offset to the signalled Qrxlevmin taken into account in the Srxlev evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Qqualminoffset
	Offset to the signalled Qqualmin taken into account in the Squal evaluation as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]

	Pcompensation 
	If the UE supports the additionalPmax in the NS-PmaxList, if present, in SIB1, SIB3 and SIB5:

Pcompensation = max(PEMAX1 –PPowerClass, 0) – (min(PEMAX2, PPowerClass) – min(PEMAX1, PPowerClass)) (dB);

else:

if PPowerClass is 14 dBm:

max(PEMAX1 –PPowerClass + Poffset), 0) (dB);

else:

max(PEMAX1 –PPowerClass, 0) (dB)

	PEMAX1, PEMAX2
	Maximum TX power level an UE may use when transmitting on the uplink in the cell (dBm) defined as PEMAX in TS 36.101 [33]. PEMAX1 and PEMAX2 are obtained from the p-Max and the NS-PmaxList respectively in SIB1, SIB3 and SIB5 as specified in TS 36.331 [3].

	PPowerClass
	Maximum RF output power of the UE (dBm) according to the UE power class as defined in TS 36.101 [33]


The signalled values Qrxlevminoffset and Qqualminoffset are only applied when a cell is evaluated for cell selection as a result of a periodic search for a higher priority PLMN while camped normally in a VPLMN [5]. During this periodic search for higher priority PLMN the UE may check the S criteria of a cell using parameter values stored from a different cell of this higher priority PLMN.

If cell selection criterion S in normal coverage is not fulfilled for a cell, UE shall consider itself to be in enhanced coverage if the cell selection criterion S for enhanced coverage is fulfilled, where:

	Qrxlevmin
	UE applies coverage specific value Qrxlevmin_CE (dBm)

	Qqualmin
	UE applies coverage specific value Qqualmin_CE (dB)


If cell selection criterion S in normal coverage is not fulfilled for a cell and UE does not consider itself in enhanced coverage based on coverage specific values Qrxlevmin_CE and Qqualmin_CE, UE shall consider itself to be in enhanced coverage if UE supports CE Mode B and the cell selection criterion S for enhanced coverage is fulfilled, where:

	Qrxlevmin
	UE applies coverage specific value Qrxlevmin_CE1 (dBm)

	Qqualmin
	UE applies coverage specific value Qqualmin_CE1 (dB)


For the UE in enhanced coverage, coverage specific values Qrxlevmin_CE and Qqualmin_CE (or Qrxlevmin_CE1 and Qqualmin_CE1) are only applied for the suitability check in enhanced coverage (i.e. not used for measurement and reselection thresholds).
<End of the 2nd modified section>

<Start of the 3rd modified section>
5.2.4.7
Cell reselection parameters in system information broadcasts

Cell reselection parameters are broadcast in system information and are read from the serving cell as follows:

<Omitted>
Poffset

This specifies the offset for 14 dBm power class for BL or NB-IoT UEs.
<Omitted>
<End of the 3rd modified section>

6.4 Text Proposal on 36.331

<Start of the 1st modified section>
6.2.2
Message definitions

–
SystemInformationBlockType1
SystemInformationBlockType1 contains information relevant when evaluating if a UE is allowed to access a cell and defines the scheduling of other system information. SystemInformationBlockType1-BR uses the same structure as SystemInformationBlockType1.

Signalling radio bearer: N/A

RLC-SAP: TM

Logical channels: BCCH and BR-BCCH

Direction: E‑UTRAN to UE

SystemInformationBlockType1 message

-- ASN1START

SystemInformationBlockType1-BR-r13 ::=
SystemInformationBlockType1

SystemInformationBlockType1 ::=

SEQUENCE {


cellAccessRelatedInfo



SEQUENCE {



plmn-IdentityList




PLMN-IdentityList,



trackingAreaCode




TrackingAreaCode,



cellIdentity





CellIdentity,



cellBarred






ENUMERATED {barred, notBarred},



intraFreqReselection



ENUMERATED {allowed, notAllowed},



csg-Indication





BOOLEAN,



csg-Identity





CSG-Identity


OPTIONAL
-- Need OR


},


cellSelectionInfo




SEQUENCE {



q-RxLevMin






Q-RxLevMin,



q-RxLevMinOffset




INTEGER (1..8)


OPTIONAL
-- Need OP


},


p-Max







P-Max





OPTIONAL,


-- Need OP


freqBandIndicator




FreqBandIndicator,


schedulingInfoList




SchedulingInfoList,


tdd-Config






TDD-Config




OPTIONAL,
-- Cond TDD


si-WindowLength





ENUMERATED {












ms1, ms2, ms5, ms10, ms15, ms20,












ms40},


systemInfoValueTag




INTEGER (0..31),


nonCriticalExtension



SystemInformationBlockType1-v890-IEs
OPTIONAL

}

SystemInformationBlockType1-v890-IEs::=
SEQUENCE {


lateNonCriticalExtension


OCTET STRING (CONTAINING SystemInformationBlockType1-v8h0-IEs)


OPTIONAL,


nonCriticalExtension



SystemInformationBlockType1-v920-IEs
OPTIONAL

}

-- Late non critical extensions

SystemInformationBlockType1-v8h0-IEs ::=
SEQUENCE {


multiBandInfoList




MultiBandInfoList

OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-v9e0-IEs
OPTIONAL

}

SystemInformationBlockType1-v9e0-IEs ::= SEQUENCE {


freqBandIndicator-v9e0



FreqBandIndicator-v9e0

OPTIONAL,
-- Cond FBI-max


multiBandInfoList-v9e0



MultiBandInfoList-v9e0

OPTIONAL,
-- Cond mFBI-max


nonCriticalExtension



SystemInformationBlockType1-v10j0-IEs
OPTIONAL

}

SystemInformationBlockType1-v10j0-IEs ::= SEQUENCE {


freqBandInfo-r10




NS-PmaxList-r10



OPTIONAL,
-- Need OR


multiBandInfoList-v10j0



MultiBandInfoList-v10j0

OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType1-v10l0-IEs




OPTIONAL

}

SystemInformationBlockType1-v10l0-IEs ::= SEQUENCE {


freqBandInfo-v10l0




NS-PmaxList-v10l0


OPTIONAL,
-- Need OR


multiBandInfoList-v10l0



MultiBandInfoList-v10l0

OPTIONAL,
-- Need OR


nonCriticalExtension



SEQUENCE {}




OPTIONAL

}

-- Regular non critical extensions

SystemInformationBlockType1-v920-IEs ::=
SEQUENCE {


ims-EmergencySupport-r9



ENUMERATED {true}


OPTIONAL,
-- Need OR


cellSelectionInfo-v920



CellSelectionInfo-v920

OPTIONAL,
-- Cond RSRQ


nonCriticalExtension



SystemInformationBlockType1-v1130-IEs
OPTIONAL

}

SystemInformationBlockType1-v1130-IEs ::=
SEQUENCE {


tdd-Config-v1130



TDD-Config-v1130


OPTIONAL,
-- Cond TDD-OR


cellSelectionInfo-v1130


CellSelectionInfo-v1130

OPTIONAL,
-- Cond WB-RSRQ


nonCriticalExtension


SystemInformationBlockType1-v1250-IEs
OPTIONAL

}

SystemInformationBlockType1-v1250-IEs ::=
SEQUENCE {


cellAccessRelatedInfo-v1250




SEQUENCE {



category0Allowed-r12





ENUMERATED {true}

OPTIONAL
-- Need OP


},


cellSelectionInfo-v1250




CellSelectionInfo-v1250

OPTIONAL,
-- Cond RSRQ2


freqBandIndicatorPriority-r12


ENUMERATED {true}


OPTIONAL,
-- Cond mFBI


nonCriticalExtension


SystemInformationBlockType1-v1310-IEs
OPTIONAL




}

SystemInformationBlockType1-v1310-IEs ::=
SEQUENCE {


hyperSFN-r13







BIT STRING (SIZE (10))

OPTIONAL,
-- Need OR


eDRX-Allowed-r13






ENUMERATED {true}


OPTIONAL,
-- Need OR


cellSelectionInfoCE-r13




CellSelectionInfoCE-r13
OPTIONAL,
-- Need OP


bandwidthReducedAccessRelatedInfo-r13
SEQUENCE {



si-WindowLength-BR-r13




ENUMERATED {














ms20, ms40, ms60, ms80, ms120, 














ms160, ms200, spare},



si-RepetitionPattern-r13



ENUMERATED {everyRF, every2ndRF, every4thRF,
















every8thRF},



schedulingInfoList-BR-r13



SchedulingInfoList-BR-r13
OPTIONAL,
-- Cond SI-BR



fdd-DownlinkOrTddSubframeBitmapBR-r13
CHOICE {




subframePattern10-r13




BIT STRING (SIZE (10)),




subframePattern40-r13




BIT STRING (SIZE (40))



}
















OPTIONAL, 
-- Need OP



fdd-UplinkSubframeBitmapBR-r13


BIT STRING (SIZE (10)) 

OPTIONAL, 
-- Need OP



startSymbolBR-r13





INTEGER (1..4),



si-HoppingConfigCommon-r13



ENUMERATED {on,off},



si-ValidityTime-r13





ENUMERATED {true}
OPTIONAL,


-- Need OP



systemInfoValueTagList-r13



SystemInfoValueTagList-r13
OPTIONAL
-- Need OR


}















OPTIONAL,
-- Cond BW-reduced

nonCriticalExtension





SystemInformationBlockType1-v1320-IEs
OPTIONAL

}

SystemInformationBlockType1-v1320-IEs ::=
SEQUENCE {

freqHoppingParametersDL-r13



SEQUENCE {



mpdcch-pdsch-HoppingNB-r13



ENUMERATED {nb2, nb4}

OPTIONAL,
-- Need OR



interval-DLHoppingConfigCommonModeA-r13
CHOICE {




interval-FDD-r13




ENUMERATED {int1, int2, int4, int8},




interval-TDD-r13




ENUMERATED {int1, int5, int10, int20}



}
















OPTIONAL,
-- Need OR



interval-DLHoppingConfigCommonModeB-r13
CHOICE {




interval-FDD-r13




ENUMERATED {int2, int4, int8, int16},




interval-TDD-r13




ENUMERATED { int5, int10, int20, int40}



}
















OPTIONAL,
-- Need OR



mpdcch-pdsch-HoppingOffset-r13


INTEGER (1..maxAvailNarrowBands-r13)
OPTIONAL
-- Need OR


}















OPTIONAL,
-- Cond Hopping

nonCriticalExtension





SystemInformationBlockType1-v1350-IEs




OPTIONAL

}

SystemInformationBlockType1-v1350-IEs ::=
SEQUENCE {

cellSelectionInfoCE1-r13



CellSelectionInfoCE1-r13
OPTIONAL,
-- Need OP


nonCriticalExtension




SystemInformationBlockType1-v1360-IEs



OPTIONAL

}

SystemInformationBlockType1-v1360-IEs ::=
SEQUENCE {


cellSelectionInfoCE1-v1360



CellSelectionInfoCE1-v1360
OPTIONAL, 
-- Cond QrxlevminCE1


nonCriticalExtension





SystemInformationBlockType1-v1430-IEs

OPTIONAL

}

SystemInformationBlockType1-v1430-IEs ::=
SEQUENCE {


eCallOverIMS-Support-r14



ENUMERATED {true}


OPTIONAL,
-- Need OR


tdd-Config-v1430





TDD-Config-v1430


OPTIONAL,
-- Cond TDD-OR


cellAccessRelatedInfoList-r14


SEQUENCE (SIZE (1..maxPLMN-1-r14)) OF 












CellAccessRelatedInfo-r14
OPTIONAL,
-- Need OR


nonCriticalExtension




SystemInformationBlockType1-v1450-IEs



OPTIONAL
}

SystemInformationBlockType1-v1450-IEs ::=
SEQUENCE {


tdd-Config-v1450





TDD-Config-v1450

OPTIONAL,
-- Cond TDD-OR


nonCriticalExtension




SystemInformationBlockType1-v15xy-IEs



OPTIONAL

}
SystemInformationBlockType1-v15xy-IEs ::=
SEQUENCE {


cellSelectionInfo-v15xy



CellSelectionInfo-v15xy

OPTIONAL,
-- Need OP


nonCriticalExtension




SEQUENCE {}




OPTIONAL

}

PLMN-IdentityList ::=




SEQUENCE (SIZE (1..maxPLMN-r11)) OF PLMN-IdentityInfo

PLMN-IdentityInfo ::=




SEQUENCE {


plmn-Identity






PLMN-Identity,


cellReservedForOperatorUse



ENUMERATED {reserved, notReserved}

}

SchedulingInfoList ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo

SchedulingInfo ::=
SEQUENCE {


si-Periodicity





ENUMERATED {












rf8, rf16, rf32, rf64, rf128, rf256, rf512},


sib-MappingInfo





SIB-MappingInfo

}

SchedulingInfoList-BR-r13 ::= SEQUENCE (SIZE (1..maxSI-Message)) OF SchedulingInfo-BR-r13

SchedulingInfo-BR-r13 ::=
SEQUENCE {


si-Narrowband-r13



INTEGER (1..maxAvailNarrowBands-r13),


si-TBS-r13





ENUMERATED {b152, b208, b256, b328, b408, b504, b600, b712,













b808, b936}

}

SIB-MappingInfo ::= SEQUENCE (SIZE (0..maxSIB-1)) OF SIB-Type

SIB-Type ::=





ENUMERATED {











sibType3, sibType4, sibType5, sibType6,











sibType7, sibType8, sibType9, sibType10,











sibType11, sibType12-v920, sibType13-v920,











sibType14-v1130, sibType15-v1130,











sibType16-v1130, sibType17-v1250, sibType18-v1250,











..., sibType19-v1250, sibType20-v1310, sibType21-v1430}

SystemInfoValueTagList-r13 ::=

SEQUENCE (SIZE (1..maxSI-Message)) OF SystemInfoValueTagSI-r13

SystemInfoValueTagSI-r13 ::=

INTEGER (0..3)

CellSelectionInfo-v920 ::=


SEQUENCE {


q-QualMin-r9





Q-QualMin-r9,


q-QualMinOffset-r9




INTEGER (1..8)





OPTIONAL
-- Need OP

}

CellSelectionInfo-v1130 ::=


SEQUENCE {


q-QualMinWB-r11





Q-QualMin-r9

}

CellSelectionInfo-v1250 ::=


SEQUENCE {


q-QualMinRSRQ-OnAllSymbols-r12





Q-QualMin-r9

}

CellSelectionInfo-v15xy ::=


SEQUENCE {


powerClass6-Offset-r15

ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}
OPTIONAL
-- Need OP
}

CellAccessRelatedInfo-r14 ::=
SEQUENCE {


plmn-IdentityList-r14



PLMN-IdentityList,


trackingAreaCode-r14



TrackingAreaCode,


cellIdentity-r14




CellIdentity

}

-- ASN1STOP

	SystemInformationBlockType1 field descriptions

	<Omitted>

	trackingAreaCode

A trackingAreaCode that is common for all the PLMNs listed. NOTE2. NOTE 5.

	powerClass6-Offset
Parameter “Poffset” in TS 36.304 [4]. Only applicable for UE supporting ue-PowerClass-6. Value in dB. Value dB-6 corresponds to -6 dB, dB-3 corresponds to -3 dB and so on. If the field is absent, the UE applies the (default) value of 0 dB for “Poffset” in TS 36.304 [4].


<End of the 1st modified section>

<Start of the 2nd modified section>

6.3.1
System information blocks

–
SystemInformationBlockType3

The IE SystemInformationBlockType3 contains cell re-selection information common for intra-frequency, inter-frequency and/ or inter-RAT cell re-selection (i.e. applicable for more than one type of cell re-selection but not necessarily all) as well as intra-frequency cell re-selection information other than neighbouring cell related.

SystemInformationBlockType3 information element
-- ASN1START

SystemInformationBlockType3 ::=

SEQUENCE {


cellReselectionInfoCommon


SEQUENCE {



q-Hyst







ENUMERATED {













dB0, dB1, dB2, dB3, dB4, dB5, dB6, dB8, dB10,













dB12, dB14, dB16, dB18, dB20, dB22, dB24},



speedStateReselectionPars


SEQUENCE {




mobilityStateParameters



MobilityStateParameters,




q-HystSF





SEQUENCE {





sf-Medium





ENUMERATED {















dB-6, dB-4, dB-2, dB0},





sf-High






ENUMERATED {















dB-6, dB-4, dB-2, dB0}




}



}















OPTIONAL

-- Need OP


},


cellReselectionServingFreqInfo

SEQUENCE {



s-NonIntraSearch




ReselectionThreshold

OPTIONAL,

-- Need OP



threshServingLow




ReselectionThreshold,



cellReselectionPriority



CellReselectionPriority


},


intraFreqCellReselectionInfo

SEQUENCE {



q-RxLevMin






Q-RxLevMin,



p-Max







P-Max





OPTIONAL,

-- Need OP



s-IntraSearch





ReselectionThreshold

OPTIONAL,

-- Need OP



allowedMeasBandwidth



AllowedMeasBandwidth

OPTIONAL,

-- Need OP



presenceAntennaPort1



PresenceAntennaPort1,



neighCellConfig





NeighCellConfig,



t-ReselectionEUTRA




T-Reselection,



t-ReselectionEUTRA-SF



SpeedStateScaleFactors

OPTIONAL

-- Need OP

},


...,


lateNonCriticalExtension



OCTET STRING (CONTAINING SystemInformationBlockType3-v10j0-IEs)
OPTIONAL,


[[
s-IntraSearch-v920




SEQUENCE {




s-IntraSearchP-r9




ReselectionThreshold,




s-IntraSearchQ-r9




ReselectionThresholdQ-r9



}















OPTIONAL,

-- Need OP



s-NonIntraSearch-v920



SEQUENCE {




s-NonIntraSearchP-r9



ReselectionThreshold,




s-NonIntraSearchQ-r9



ReselectionThresholdQ-r9



}















OPTIONAL,

-- Need OP



q-QualMin-r9





Q-QualMin-r9



OPTIONAL,

-- Need OP



threshServingLowQ-r9



ReselectionThresholdQ-r9
OPTIONAL

-- Need OP


]],


[[
q-QualMinWB-r11





Q-QualMin-r9



OPTIONAL
-- Cond WB-RSRQ


]],


[[
q-QualMinRSRQ-OnAllSymbols-r12


Q-QualMin-r9



OPTIONAL


-- Cond RSRQ


]],


[[
cellReselectionServingFreqInfo-v1310 CellReselectionServingFreqInfo-v1310 
OPTIONAL,

-- Need OP



redistributionServingInfo-r13


RedistributionServingInfo-r13 OPTIONAL,
--Need OR



cellSelectionInfoCE-r13




CellSelectionInfoCE-r13

OPTIONAL,

-- Need OP



t-ReselectionEUTRA-CE-r13



T-ReselectionEUTRA-CE-r13
OPTIONAL

-- Need OP

]],


[[
cellSelectionInfoCE1-r13



CellSelectionInfoCE1-r13
OPTIONAL
-- Need OP


]],


[[
cellSelectionInfoCE1-v1360


CellSelectionInfoCE1-v1360
OPTIONAL

-- Cond QrxlevminCE1


]],


[[
intraFreqCellReselectionInfo-v15xy
IntraFreqCellReselectionInfo-v15xy
OPTIONAL
-- Need OR


]]
}

IntraFreqCellReselectionInfo-v15xy ::=
SEQUENCE {


powerClass6-Offset-r15

ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}
OPTIONAL
-- Need OP
}

RedistributionServingInfo-r13 ::=

SEQUENCE {


redistributionFactorServing-r13

INTEGER(0..10),


redistributionFactorCell-r13

ENUMERATED{true}



OPTIONAL,
--Need OP


t360-r13






ENUMERATED {min4, min8, min16, min32,infinity,












spare3,spare2,spare1},


redistrOnPagingOnly-r13



ENUMERATED {true}

OPTIONAL
--Need OP

}

CellReselectionServingFreqInfo-v1310 ::=
SEQUENCE {


cellReselectionSubPriority-r13



CellReselectionSubPriority-r13

}
-- Late non critical extensions

SystemInformationBlockType3-v10j0-IEs ::= SEQUENCE {


freqBandInfo-r10




NS-PmaxList-r10



OPTIONAL,
-- Need OR


multiBandInfoList-v10j0



MultiBandInfoList-v10j0

OPTIONAL,
-- Need OR


nonCriticalExtension



SystemInformationBlockType3-v10l0-IEs




OPTIONAL

}

SystemInformationBlockType3-v10l0-IEs ::= SEQUENCE {


freqBandInfo-v10l0




NS-PmaxList-v10l0


OPTIONAL,
-- Need OR


multiBandInfoList-v10l0



MultiBandInfoList-v10l0

OPTIONAL,
-- Need OR


nonCriticalExtension



SEQUENCE {}




OPTIONAL

}

-- ASN1STOP

	SystemInformationBlockType3 field descriptions

	<Omitted>

	t-ReselectionEUTRA-SF

Parameter “Speed dependent ScalingFactor for TreselectionEUTRA” in TS 36.304 [4]. If the field is not present, the UE behaviour is specified in TS 36.304 [4].

	powerClass6-Offset
Parameter “Poffset” in TS 36.304 [4]. Only applicable for UE supporting ue-PowerClass-6. Value in dB. Value dB-6 corresponds to -6 dB, dB-3 corresponds to -3 dB and so on. If the field is absent, the UE applies the (default) value of 0 dB for “Poffset” in TS 36.304 [4].


<End of the 2nd modified section>

<Start of the 3rd modified section>

6.3.1
System information blocks

–
SystemInformationBlockType5

The IE SystemInformationBlockType5 contains information relevant only for inter-frequency cell re-selection i.e. information about other E‑UTRA frequencies and inter-frequency neighbouring cells relevant for cell re-selection. The IE includes cell re-selection parameters common for a frequency as well as cell specific re-selection parameters.
SystemInformationBlockType5 information element
-- ASN1START

SystemInformationBlockType5 ::=

SEQUENCE {


interFreqCarrierFreqList


InterFreqCarrierFreqList,


...,


lateNonCriticalExtension



OCTET STRING
(CONTAINING SystemInformationBlockType5-v8h0-IEs)



OPTIONAL,


[[
interFreqCarrierFreqList-v1250
InterFreqCarrierFreqList-v1250

OPTIONAL,
-- Need OR



interFreqCarrierFreqListExt-r12
InterFreqCarrierFreqListExt-r12 
OPTIONAL
-- Need OR


]],


[[
interFreqCarrierFreqListExt-v1280
InterFreqCarrierFreqListExt-v1280 
OPTIONAL
-- Need OR


]],


[[
interFreqCarrierFreqList-v1310

InterFreqCarrierFreqList-v1310

OPTIONAL,
-- Need OR



interFreqCarrierFreqListExt-v1310
InterFreqCarrierFreqListExt-v1310
OPTIONAL
-- Need OR


]],


[[
interFreqCarrierFreqList-v1350

InterFreqCarrierFreqList-v1350
OPTIONAL,
-- Need OR


interFreqCarrierFreqListExt-v1350
InterFreqCarrierFreqListExt-v1350
OPTIONAL
-- Need OR


]],


[[
interFreqCarrierFreqListExt-v1360
InterFreqCarrierFreqListExt-v1360
OPTIONAL
-- Need OR


]],


[[
scptm-FreqOffset-r14



INTEGER (1..8)




OPTIONAL
-- Need OP 


]] ,


[[
interFreqCarrierFreqInfo-v15xy
InterFreqCarrierFreqInfo-v15xy
OPTIONAL
-- Need OR


]]
}

SystemInformationBlockType5-v8h0-IEs ::=
SEQUENCE {


interFreqCarrierFreqList-v8h0 SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v8h0



 OPTIONAL,
-- Need OP


nonCriticalExtension


SystemInformationBlockType5-v9e0-IEs






OPTIONAL

}

SystemInformationBlockType5-v9e0-IEs ::=
SEQUENCE {


interFreqCarrierFreqList-v9e0
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v9e0



OPTIONAL,
-- Need OR


nonCriticalExtension


SystemInformationBlockType5-v10j0-IEs
OPTIONAL

}

SystemInformationBlockType5-v10j0-IEs ::=
SEQUENCE {


interFreqCarrierFreqList-v10j0
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v10j0



OPTIONAL,
-- Need OR


nonCriticalExtension


SEQUENCE {}





OPTIONAL

}

InterFreqCarrierFreqList ::=

SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo

InterFreqCarrierFreqList-v1250 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v1250
InterFreqCarrierFreqList-v1310 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v1310
InterFreqCarrierFreqList-v1350 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v1350
InterFreqCarrierFreqListExt-r12 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-r12

InterFreqCarrierFreqListExt-v1280 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v10j0

InterFreqCarrierFreqListExt-v1310 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v1310

InterFreqCarrierFreqListExt-v1350 ::=
SEQUENCE (SIZE (1.. maxFreq)) OF InterFreqCarrierFreqInfo-v1350

InterFreqCarrierFreqListExt-v1360 ::=
SEQUENCE (SIZE (1..maxFreq)) OF InterFreqCarrierFreqInfo-v1360

InterFreqCarrierFreqInfo ::=
SEQUENCE {


dl-CarrierFreq





ARFCN-ValueEUTRA,


q-RxLevMin






Q-RxLevMin,


p-Max







P-Max






OPTIONAL,

-- Need OP


t-ReselectionEUTRA




T-Reselection,


t-ReselectionEUTRA-SF



SpeedStateScaleFactors


OPTIONAL,

-- Need OP


threshX-High





ReselectionThreshold,


threshX-Low






ReselectionThreshold,


allowedMeasBandwidth



AllowedMeasBandwidth,


presenceAntennaPort1



PresenceAntennaPort1,


cellReselectionPriority



CellReselectionPriority


OPTIONAL,

-- Need OP


neighCellConfig





NeighCellConfig,


q-OffsetFreq





Q-OffsetRange




DEFAULT dB0,


interFreqNeighCellList



InterFreqNeighCellList


OPTIONAL, 

-- Need OR


interFreqBlackCellList



InterFreqBlackCellList


OPTIONAL, 

-- Need OR


...,


[[
q-QualMin-r9




Q-QualMin-r9




OPTIONAL,

-- Need OP



threshX-Q-r9




SEQUENCE {




threshX-HighQ-r9



ReselectionThresholdQ-r9,




threshX-LowQ-r9




ReselectionThresholdQ-r9



}















OPTIONAL

-- Cond RSRQ


]],


[[
q-QualMinWB-r11




Q-QualMin-r9




OPTIONAL
-- Cond WB-RSRQ


]]

}

InterFreqCarrierFreqInfo-v8h0 ::=

SEQUENCE {


multiBandInfoList




MultiBandInfoList



OPTIONAL
-- Need OR

}

InterFreqCarrierFreqInfo-v9e0 ::=
SEQUENCE {


dl-CarrierFreq-v9e0




ARFCN-ValueEUTRA-v9e0
OPTIONAL,
-- Cond dl-FreqMax


multiBandInfoList-v9e0



MultiBandInfoList-v9e0
OPTIONAL
-- Need OR

}

InterFreqCarrierFreqInfo-v10j0 ::=
SEQUENCE {


freqBandInfo-r10




NS-PmaxList-r10



OPTIONAL,
-- Need OR


multiBandInfoList-v10j0



MultiBandInfoList-v10j0

OPTIONAL
-- Need OR

}

InterFreqCarrierFreqInfo-v1250 ::=

SEQUENCE {


reducedMeasPerformance-r12

ENUMERATED {true}

OPTIONAL,

-- Need OP


q-QualMinRSRQ-OnAllSymbols-r12
Q-QualMin-r9




OPTIONAL
-- Cond RSRQ2

}

InterFreqCarrierFreqInfo-r12 ::=

SEQUENCE {

dl-CarrierFreq-r12




ARFCN-ValueEUTRA-r9,


q-RxLevMin-r12





Q-RxLevMin,


p-Max-r12






P-Max






OPTIONAL,

-- Need OP


t-ReselectionEUTRA-r12



T-Reselection,


t-ReselectionEUTRA-SF-r12


SpeedStateScaleFactors


OPTIONAL,

-- Need OP


threshX-High-r12




ReselectionThreshold,


threshX-Low-r12





ReselectionThreshold,


allowedMeasBandwidth-r12


AllowedMeasBandwidth,


presenceAntennaPort1-r12


PresenceAntennaPort1,


cellReselectionPriority-r12


CellReselectionPriority


OPTIONAL,

-- Need OP


neighCellConfig-r12




NeighCellConfig,


q-OffsetFreq-r12




Q-OffsetRange




DEFAULT dB0,


interFreqNeighCellList-r12


InterFreqNeighCellList


OPTIONAL, 

-- Need OR


interFreqBlackCellList-r12


InterFreqBlackCellList


OPTIONAL, 

-- Need OR


q-QualMin-r12





Q-QualMin-r9




OPTIONAL,

-- Need OP


threshX-Q-r12





SEQUENCE {



threshX-HighQ-r12




ReselectionThresholdQ-r9,



threshX-LowQ-r12




ReselectionThresholdQ-r9


}
















OPTIONAL,
-- Cond RSRQ


q-QualMinWB-r12





Q-QualMin-r9




OPTIONAL,
-- Cond WB-RSRQ


multiBandInfoList-r12



MultiBandInfoList-r11


OPTIONAL,
-- Need OR


reducedMeasPerformance-r12


ENUMERATED {true}



OPTIONAL,
-- Need OP


q-QualMinRSRQ-OnAllSymbols-r12

Q-QualMin-r9




OPTIONAL,
-- Cond RSRQ2

...

}
InterFreqCarrierFreqInfo-v1310
::=
SEQUENCE {


cellReselectionSubPriority-r13

CellReselectionSubPriority-r13

OPTIONAL,

-- Need OP


redistributionInterFreqInfo-r13

RedistributionInterFreqInfo-r13

OPTIONAL, --Need OP

cellSelectionInfoCE-r13



CellSelectionInfoCE-r13


OPTIONAL,
-- Need OP


t-ReselectionEUTRA-CE-r13


T-ReselectionEUTRA-CE-r13

OPTIONAL
-- Need OP
}
InterFreqCarrierFreqInfo-v1350
::= SEQUENCE {


cellSelectionInfoCE1-r13


CellSelectionInfoCE1-r13


OPTIONAL
-- Need OP

}
InterFreqCarrierFreqInfo-v1360
::= SEQUENCE {


cellSelectionInfoCE1-v1360

CellSelectionInfoCE1-v1360
OPTIONAL
-- Cond QrxlevminCE1

}

InterFreqCarrierFreqInfo-v15xy
::=
SEQUENCE {


powerClass6-Offset-r15

ENUMERATED {dB-6, dB-3, dB3, dB6, dB9, dB12}  OPTIONAL
--
Need OP
}

InterFreqNeighCellList ::=


SEQUENCE (SIZE (1..maxCellInter)) OF InterFreqNeighCellInfo

InterFreqNeighCellInfo ::=


SEQUENCE {


physCellId






PhysCellId,


q-OffsetCell





Q-OffsetRange

}

InterFreqBlackCellList ::=


SEQUENCE (SIZE (1..maxCellBlack)) OF PhysCellIdRange

RedistributionInterFreqInfo-r13 ::=

SEQUENCE {


redistributionFactorFreq-r13


RedistributionFactor-r13
OPTIONAL,
--Need OP


redistributionNeighCellList-r13


RedistributionNeighCellList-r13

OPTIONAL
--Need OP

}

RedistributionNeighCellList-r13 ::=

SEQUENCE (SIZE (1..maxCellInter)) OF RedistributionNeighCell-r13
RedistributionNeighCell-r13 ::=

SEQUENCE {


physCellId-r13








PhysCellId,


redistributionFactorCell-r13




RedistributionFactor-r13

}
RedistributionFactor-r13 ::=
INTEGER(1..10)

-- ASN1STOP

	SystemInformationBlockType5 field descriptions

	<Omitted>

	t-ReselectionEUTRA-SF

Parameter “Speed dependent ScalingFactor for TreselectionEUTRA” in TS 36.304 [4]. If the field is not present, the UE behaviour is specified in TS 36.304 [4].

	powerClass6-Offset
Parameter “Poffset” in TS 36.304 [4]. Only applicable for UE supporting ue-PowerClass-6. Value in dB. Value dB-6 corresponds to -6 dB, dB-3 corresponds to -3 dB and so on. If the field is absent, the UE applies the (default) value of 0 dB for “Poffset” in TS 36.304 [4].


<End of the 3rd modified section>

<Start of the 4th modified section>

6.3.2
Radio resource control information elements

–
PRACH-Config
The IE PRACH-ConfigSIB and IE PRACH-Config are used to specify the PRACH configuration in the system information and in the mobility control information, respectively.

PRACH-Config information elements

-- ASN1START

PRACH-ConfigSIB ::=



SEQUENCE {


rootSequenceIndex




INTEGER (0..837),


prach-ConfigInfo




PRACH-ConfigInfo

}

PRACH-ConfigSIB-v1310 ::=


SEQUENCE {


rsrp-ThresholdsPrachInfoList-r13

RSRP-ThresholdsPrachInfoList-r13,


mpdcch-startSF-CSS-RA-r13


CHOICE {



fdd-r13







ENUMERATED {v1, v1dot5, v2, v2dot5, v4, v5, v8, 













v10},

 

tdd-r13







ENUMERATED {v1, v2, v4, v5, v8, v10, v20, spare}


} 

















OPTIONAL,
-- Cond MP

prach-HoppingOffset-r13



INTEGER (0..94)





OPTIONAL,
-- Need OR


prach-ParametersListCE-r13


PRACH-ParametersListCE-r13

}

PRACH-Config ::=




SEQUENCE {


rootSequenceIndex




INTEGER (0..837),


prach-ConfigInfo




PRACH-ConfigInfo




OPTIONAL
-- Need ON

}

PRACH-Config-v1310 ::=



SEQUENCE {


rsrp-ThresholdsPrachInfoList-r13

RSRP-ThresholdsPrachInfoList-r13

OPTIONAL,
-- Cond MP

mpdcch-startSF-CSS-RA-r13


CHOICE {



fdd-r13







ENUMERATED {v1, v1dot5, v2, v2dot5, v4, v5, v8, 













v10},

 

tdd-r13







ENUMERATED {v1, v2, v4, v5, v8, v10, v20, spare}


} 

















OPTIONAL,
-- Cond MP

prach-HoppingOffset-r13



INTEGER (0..94)





OPTIONAL,
-- Need OR


prach-ParametersListCE-r13


PRACH-ParametersListCE-r13


OPTIONAL,
-- Cond MP

initial-CE-level-r13




INTEGER (0..3) 

OPTIONAL
-- Need OR

}

PRACH-Config-v1430 ::=



SEQUENCE {


rootSequenceIndexHighSpeed-r14



INTEGER (0..837),


zeroCorrelationZoneConfigHighSpeed-r14

INTEGER (0..12),


prach-ConfigIndexHighSpeed-r14



INTEGER (0..63),


prach-FreqOffsetHighSpeed-r14



INTEGER (0..94)

}

PRACH-ConfigSCell-r10 ::=



SEQUENCE {


prach-ConfigIndex-r10




INTEGER (0..63)

}

PRACH-ConfigInfo ::=



SEQUENCE {


prach-ConfigIndex




INTEGER (0..63),


highSpeedFlag





BOOLEAN,


zeroCorrelationZoneConfig


INTEGER (0..15),


prach-FreqOffset




INTEGER (0..94)

}

PRACH-ParametersListCE-r13 ::=
SEQUENCE (SIZE(1..maxCE-Level-r13)) OF PRACH-ParametersCE-r13

PRACH-ParametersCE-r13 ::=


SEQUENCE {


prach-ConfigIndex-r13




INTEGER (0..63),


prach-FreqOffset-r13





INTEGER (0..94), 


prach-StartingSubframe-r13



ENUMERATED {sf2, sf4, sf8, sf16, sf32, sf64, sf128,















sf256}



OPTIONAL,
-- Need OP


maxNumPreambleAttemptCE-r13









ENUMERATED {n3, n4, n5, n6, n7, n8, n10}
OPTIONAL,
-- Need OP


numRepetitionPerPreambleAttempt-r13

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


mpdcch-NarrowbandsToMonitor-r13


SEQUENCE (SIZE(1..2)) OF 














INTEGER (1..maxAvailNarrowBands-r13),


mpdcch-NumRepetition-RA-r13



ENUMERATED {r1, r2, r4, r8, r16,















r32, r64, r128, r256},


prach-HoppingConfig-r13




ENUMERATED {on,off}

}

RSRP-ThresholdsPrachInfoList-r13 ::= SEQUENCE (SIZE(1..3)) OF RSRP-Range

-- ASN1STOP

	PRACH-Config field descriptions

	<Omitted>

	rsrp-ThresholdsPrachInfoList

The criterion for BL UEs and UEs in CE to select PRACH resource set. Up to 3 RSRP threshold values are signalled to determine the CE level for PRACH, see TS 36.213 [23]. The first element corresponds to RSRP threshold 1, the second element corresponds to RSRP threshold 2 and so on, see TS 36.321 [6]. The UE shall ignore this field if only one CE level, i.e. CE level 0, is configured in prach-ParametersListCE. The number of RSRP thresholds present in rsrp-ThresholdsPrachInfoList is equal to the number of CE levels configured in prach-ParametersListCE minus one.
A UE that supports ue-PowerClass-6-r15 shall correct the RSRP threshold values before applying them as follows: 

RSRP threshold = Signalled RSRP threshold - min{0, (14-min(23, p-Max))} where p-max:  is the value of p-Max field in SystemInformationBlockType1.

	zeroCorrelationZoneConfig

Parameter: NCS configuration, see TS 36.211 [21, 5.7.2: table 5.7.2-2] for preamble format 0..3 and TS 36.211 [21, 5.7.2: table 5.7.2-3] for preamble format 4.

	zeroCorrelationZoneConfigHighSpeed

The field indicates NCS configuration for the restricted set type B in high speed scenario, see TS 36.211 [21, 5.7.2]. If this field is present, the UE shall generate random access preambles based on restricted set type B and ignore zeroCorrelationZoneConfig.


	Conditional presence
	Explanation

	MP
	The field is mandatory present.


<End of the 4th modified section>

<Start of the 5th modified section>

6.3.6
Other information elements

–
UE-EUTRA-Capability
The IE UE-EUTRA-Capability is used to convey the E-UTRA UE Radio Access Capability Parameters, see TS 36.306 [5], and the Feature Group Indicators for mandatory features (defined in Annexes B.1 and C.1) to the network. The IE UE-EUTRA-Capability is transferred in E-UTRA or in another RAT.
NOTE 0:
For (UE capability specific) guidelines on the use of keyword OPTIONAL, see Annex A.3.5.

UE-EUTRA-Capability information element

-- ASN1START

<Omitted>
UE-EUTRA-Capability-v15x0-IEs ::= SEQUENCE {


irat-ParametersNR-r15



IRAT-ParametersNR-r15


OPTIONAL,


basebandParameters-r15



BasebandParameters-r15


OPTIONAL,


nonCriticalExtension



UE-EUTRA-Capability-v15xy-IEs





OPTIONAL

}

UE-EUTRA-Capability-v15xy-IEs ::= SEQUENCY {


rf-Parameters-v15xy



RF-Parameters-v15xy

OPTIONAL,


nonCriticalExtension



SEQUENCE




OPTIONAL

}

UE-EUTRA-CapabilityAddXDD-Mode-r9 ::=
SEQUENCE {


phyLayerParameters-r9



PhyLayerParameters




OPTIONAL,


featureGroupIndicators-r9


BIT STRING (SIZE (32))



OPTIONAL,


featureGroupIndRel9Add-r9


BIT STRING (SIZE (32))



OPTIONAL,


interRAT-ParametersGERAN-r9


IRAT-ParametersGERAN



OPTIONAL,


interRAT-ParametersUTRA-r9


IRAT-ParametersUTRA-v920


OPTIONAL,


interRAT-ParametersCDMA2000-r9

IRAT-ParametersCDMA2000-1XRTT-v920
OPTIONAL,


neighCellSI-AcquisitionParameters-r9
NeighCellSI-AcquisitionParameters-r9
OPTIONAL,


...

}

<Omitted>
RF-Parameters-v1450 ::=



SEQUENCE {


supportedBandCombination-v1450


SupportedBandCombination-v1450


OPTIONAL,


supportedBandCombinationAdd-v1450

SupportedBandCombinationAdd-v1450

OPTIONAL,


supportedBandCombinationReduced-v1450
SupportedBandCombinationReduced-v1450
OPTIONAL

}
RF-Parameters-v15xy 
::=


SEQUENCE {


ue-PowerClass-6-r15



ENUMERATED {supported}

OPTIONAL

}

SupportedBandCombination-r10 ::= SEQUENCE (SIZE (1..maxBandComb-r10)) OF BandCombinationParameters-r10 

<Omitted>
-- ASN1STOP

	UE-EUTRA-Capability field descriptions
	FDD/ TDD diff

	<Omitted>
	-

	ue-CE-NeedULGaps

Indicates whether the UE needs uplink gaps during continuous uplink transmission in FDD as specified in TS 36.211 [21] and TS 36.306 [5].
	-

	ue-PowerClass-N, ue-PowerClass-5, ue-PowerClass-6
Indicates whether the UE supports UE power class 1, 2, 4 5 in the E-UTRA band or power class 6 in all the bands, see TS 36.101 [42] and TS 36.307 [79]. If ue-PowerClass-N or ue-PowerClass-5 is included, the UE shall not include the field ue-PowerClass-6. If the field ue-PowerClass-6 is included, the UE shall not include ue-PowerClass-N or ue-PowerClass-5. If ue-PowerClass-6 is not included, UE includes either ue-PowerClass-N or ue-PowerClass-5 in the E-UTRA band. If none of ue-PowerClass-6, ue-PowerClass-N and ue-PowerClass-5 is included, UE supports the default UE power class in the E-UTRA band, see TS 36.101 [42].
	-

	ue-Rx-TxTimeDiffMeasurements

Indicates whether the UE supports Rx - Tx time difference measurements.
	No

	<Omitted>
	No


<End of the 5th modified section>
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