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1. Introduction
During RAN2#97bis, based on on-line discussion of [1], it was agreed to have the following email discussion: 

[97bis#32][NB-IoT/MTCe2] Out of range UEs (Sequans)

-
Email discussion (NB-IoT, MTCe2), to next meeting on out of range UEs, on a) confirm whether there is an issue, b) identify the possible solution(s). Preparation to make agreements for Rel-13 and/or Rel-14 at next meeting (Sequans)


Deadline: 04/27/2017

In this document, we report the email discussion results and make corresponding proposals.
2. Background

In [1], a potential issue related to UEs supporting extended coverage capabilities is discussed. In the following we refer to these devices generally as “CE capable devices”. They encompass:

· NB-IoT devices 
· eMTC devices (non-BL UEs supporting CE, BL UEs), which can be further divided into CE mode A only or CE mode B capable devices if needed.
These devices can support increased MCL in comparison to normal LTE, thanks to various techniques including repetitions. The main rationale for the extended MCL is to address challenging deployments where MTC devices are located deep inside buildings (e.g., basement). However, such extended MCL may also allow far away UEs in good radio propagation conditions (e.g. line of sight) to camp on a cell, possibly exceeding the allowed RACH timing, and hence preventing any connection to the cell.
For the purpose of the discussion, we use the term “Qrxlevmin” as the Qrxlevmin used in the suitability criteria (which might come from various IEs depending of the use case). We can consider the following cell ranges (in terms of distance from the eNB):

· Ri: Indoor cell range, corresponding to the configured Qrxlevmin, for devices under high penetration loss (~20dB)
· Rt: Max RACH timing cell range, corresponding to the maximum propagation delay allowed in the cell (this depends on the configured preamble format. For eMTC: 14, 77, 30 ,107 km; for NB-IoT: 10, 40 km)
· Ro: Outdoor cell range, corresponding to the configured Qrxlevmin, for devices in good radio propagation conditions (e.g. LOS)
A potential problematic scenario appears when Ro exceeds Rt, as showed in Figure 1. 
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Figure 1
Such scenario could for instance occur, assuming following values for above parameters:

· Ri: could be around 5 km

· Rt: would preferably be set to the minimum to support the targeted Ri, i.e. 14 km for eMTC, 10 km for NB-IoT (to limit the overhead and optimize the cell capacity).

· Ro: depends on the frequency and path loss model, but typically one may estimate that the indoor penetration loss of  ~20dB would convert to a x 6 distance, i.e. Ro ~30 km.

In such case, far away UEs (in zone C) may camp on the cell but will not be able to access it due to RA failure. It could be expected that such UEs (as well as UEs in zone B) perform reselection to a neighbor cell, or fail the suitability criteria due to RSRQ, however:

· At least at the edge of NW deployment, there would be no such neighbor cells to perform reselection upon or create interferences
· There might still be some “Chiba like” scenario, were the neighbor cell is not in LOS condition and would not be reselected.

This kind of scenario was discussed in the past for LTE, as part of the “Chiba issue” (see for instance [3], [4]). A mechanism was introduced in RRC, such that in case the UE fails the RRC connection to a cell, it can apply a temporary offset Qoffsettemp to cell selection and reselection criteria. The goal is to enable to reselect a neighbour cell in which UE would have service, if any, or be able to perform PLMN or inter-RAT reselections.

This solution was initially introduced for normal UEs (without CE capability), and was inherited by eMTC/NB-IoT (in a simplified version). In [1], it was pointed out that for NB-IoT, there is an inconsistency as the infinity value for Qoffsettemp seems impossible to configure, despite what is indicate in the ASN.1 description text. This is discussed as part of the section on “Qoffsettemp”.
The discussion focuses first on identifying whether there is a specific issue for eMTC/NB-IoT, and then on the possible solutions.
3. Discussion
3.1. Issue

Discussion point 1
Is it possible for CE capable devices to camp on a cell without being able to connect to it due to RACH timing limitation, as explained above? 
	Company
	NB-IoT
	eMTC
	Comments

	Sequans
	Yes
	Yes
	It is already possible (and has been observed) in normal LTE, even without MCL extension capabilities. 

	Ericsson
	Yes
	Yes
	In our understanding there can be problems in NB-IoT where the UL fails, and the UE should be allowed to select a second strongest DL cell. This should however be exception cases. We are not sure if this is mainly or exclusively due to RACH timing, but in our understanding that is not relevant, i.e. in case this exception case happens there is a procedure to recover from it. Potentially at the edge of the NW there are no alternative cells to divert to. But email discussion #31 indicates that in general there is a much stronger neighbour close outdoor. 

	Nokia
	No
	No
	Qoffsettemp was designed to tackle this issue

	ZTE
	Yes
	Yes
	Based on the cell suitable criteria and with the extreme values configured for Qrxlevmin,  it’s possible for  CE capable devices to camp on a cell without being able to connect(e.g. a NB-IoT UE camping on a cell with cell radius more than 40km). 

	LG Electronics
	Yes
	Yes
	When a CE capable device is camping on a cell in CE mode, it is not guaranteed that there is better neighbour cell(e.g. UE is located in basement, or very large field). Considering NB-IoT environment, in idle mode, even camping on a cell without being able to connect to it is important to receive any broadcasted information.

	Qualcomm
	Yes
	Yes
	Repeated random access failures should lead to UE de-prioritizing (e.g. apply Qoffsettemp) current serving cell if another suitable cell is available.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


Discussion point 2

Are CE capable devices potentially more exposed to this issue compared to non CE capable devices?

	Company
	NB-IoT
	eMTC
	Comments

	Sequans
	Yes
	Yes
	The increased MCL support is intended mainly for deep indoor deployments (e.g. in basement). The eNB would need to set a very low Qrxlevmin to address this case. This means that an outdoor UE may more likely be able to camp while being (very) far away from the eNB (especially in LOS use case).

In our view, this may happen particularly at the edge of NW deployment (no neighbour cell to reselect upon, no RSRQ degradation preventing camping). 

	Ericsson
	
	
	Not sure about this, i.e. maybe at the edge of the NW, but not in a typical case, see also issue 1. In case the UE selects the strongest DL cell, we should expect both UL and DL to work, also in CE. The temporary offset should only be needed in exception cases. 

	Nokia
	
	
	Could be but the solution exist already

	ZTE
	No
	No
	For eMTC, the value range of Qrxlevmin, is not extended when EC is introduced. Considering the cell suitability criteria are decided by Qrxlevmin mainly, camping condition for eMTC in idle mode is not changed.
For NB-IoT, the value range of Qrxlevmin is extended by -16dB, it’s mainly because that the NRSRP measurement absolute accuracy is ±[15.3]dB, not for relaxation of cell suitability criteria. So it can still assume that camping condition for NB-IoT in idle mode is not changed.

Thus we don’t think CE capable devices potentially are more exposed to this issue compared to non CE capable devices.

	LG Electronics
	Yes
	Yes
	We have similar view with Sequans. This case may happen much more frequently at the edge of the cell or basement

	Qualcomm
	Maybe
	Maybe
	As stated by Ericsson, it could happen at the edge of a network.

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


3.2. Solutions – RACH configuration 

In this section, we consider whether the RACH configuration (including RACH “Preamble Format”) can avoid the above potential issue due to increased MCL support for CE capable devices.

Discussion point 3
Can the issue be avoided by proper RACH configuration?

	Company
	NB-IoT
	eMTC
	Comments

	Sequans
	Partly
	Partly
	It is possible to configure RACH preamble format to increase Rt (up to 107 km for eMTC, 40 km for NB-IoT), which can help to avoid the issue. 

However:

- this adds a fix overhead (loss of  UL capacity in the cell)
- it is not clear whether it is always enough (MCL of NB-IoT is 164dB which allows to reach UEs way beyond 40km)
- this was also discussed along with Chiba issue but eventually “Qoffsettemp feature” was introduced, which seems to mean this was not enough

	Ericsson
	
	
	We should assume that RACH is properly configured, and when the RACH configuration reaches its limits that also the cell border is reached, i.e. this again comes down to issue 1 where we should assume that the UL works when the strongest DL is selected. 

	Nokia
	
	
	We agree with Ericsson

	ZTE
	Yes
	Yes
	Yes, we think different PRACH preamble formats and Qrxlevmin values should be reasonably configured for different coverage scenarios (with different cell radius). 

Based on R13/R14 specifications, the issue can be avoided by configuring the PRACH preamble format and Qrxlevmin value to match the coverage scenario. But NB-IoT can support the maximum cell radius of only 40km. 

The following consideration is already included in the R15 eNB-IoT WI, which may introduce a new RACH preamble format in order to enlarge the cell radius of eNB-IoT.

If found necessary, introduce at least additional cyclic prefixes for NPRACH to support cell radius of at least 100 km.

	LG Electronics
	Partly
	Partly
	Proper RACH configuration may solve this issue, but it seems to have limitation.

	Qualcomm
	Partly
	Partly
	Proper configuration should minimise the issue. The added complication is due to single network configuration for two diverse use cases (i.e. free space UE and deep coverage UE).

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


3.3. Solutions – Qoffsettemp
In this section, we consider whether the “Qoffsettemp feature”, as specified for both LTE/eMTC and NB-IoT, can avoid the above potential issue due to increased MCL support for CE capable devices.

3.3.1. eMTC devices

For eMTC devices, Qoffsettemp can be configured as follows (no change compared to LTE legacy):

RACH-ConfigCommon-v1250 ::=

SEQUENCE {


txFailParams-r12 



SEQUENCE {



connEstFailCount-r12




ENUMERATED {n1, n2, n3, n4},



connEstFailOffsetValidity-r12


ENUMERATED {s30, s60, s120, s240, 















s300, s420, s600, s900},



connEstFailOffset-r12




INTEGER (0..15)

OPTIONAL
-- Need OP


}

}

	connEstFailCount

Number of times that the UE detects T300 expiry on the same cell before applying connEstFailOffset. 

	connEstFailOffset

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

	connEstFailOffsetValidity

Amount of time that the UE applies connEstFailOffset before removing the offset from evaluation of the cell. Value s30 corresponds to 30 seconds, s60 corresponds to 60 seconds, and so on.


The procedural text is as follows:
2>
else if the UE supports RRC Connection Establishment failure temporary Qoffset and T300 has expired a consecutive connEstFailCount times on the same cell for which txFailParams is included in SystemInformationBlockType2:

3>
for a period as indicated by connEstFailOffsetValidity:

4>
use connEstFailOffset for the parameter Qoffsettemp for the concerned cell when performing cell selection and reselection according to TS 36.304 [4] and TS 25.304 [40];

NOTE 1:
When performing cell selection, if no suitable or acceptable cell can be found, it is up to UE implementation whether to stop using connEstFailOffset for the parameter Qoffsettemp during connEstFailOffsetValidity for the concerned cell.

Discussion point 4
This IE may be included in SIB2 and SIB2-BR. During online discussion, there were different views on whether the parameters for the “Qoffsettemp” feature can be configured differently for normal UEs (not supporting CE) and BL UEs/UEs supporting CE. 

Is it possible for the eNB to set different parameters in SIB2 and SIB2-BR for this feature?

	Company
	eMTC
	Comments

	Sequans
	Yes
	We do not see a particular restriction to configure these parameters differently.

	Ericsson
	Yes
	In our view this could be configured differently, but not sure if there a strong reason to do so. 

	Nokia
	yes
	We do not see limitations here

	ZTE
	Yes
	Per our understanding this could be configured differently.

	LG Electronics
	Yes
	Different configuration seems adequate to support UEs in each mode..

	Qualcomm
	Yes
	Although parameters could be configured differently but not sure if this would make a difference. 

	
	
	

	
	
	

	
	
	

	
	
	


Discussion point 5
Applying “Qoffsettemp” to the problematic cell can allow the UE to reselect a closer cell on which it could have service. If the only alternative is a cell on a different frequency, PLMN, or RAT, Qoffsettemp may need to be set high enough so that the problematic cell is no longer suitable.

Currently the offset can be configured from 0 to up to 15dB, but it can also be configured to infinity value. Hence it seems that the “Qoffsettemp” feature can always be configured to avoid UEs to stay indefinitely stuck on the problematic cell. 

Is the “Qoffsettemp” feature (as currently specified) enough to solve the issue for eMTC (i.e., no additional change needed for eMTC) ? If no, companies are invited to indicate what else would be needed (and why).

	Company
	eMTC
	Comments

	Sequans
	Yes
	We think current “Qoffsettemp” feature configuration and procedure is good enough. 

	Ericsson
	Yes
	We do not see a reason to change/enhance the “Qoffsettemp” feature for feMTC

	Nokia
	Yes
	In our view Qoffsettemp is sufficient and no further optimizations are needed

	ZTE
	Yes
	“Qoffsettemp” feature can be used to downgrade the problematic cell and help the UE to recover from the issue of camping on a cell without being able to connect. 

To avoid this issue in eMTC, the PRACH preamble format and Qrxlevmin value should be reasonably configured to match the coverage scenario (with different cell radius). 

	LG Electronics
	Yes
	Agree with Sequans.

	Qualcomm
	Yes
	As per our response to discussion point 1, we think use of Qoffsettemp can resolve the issue.

	
	
	

	
	
	

	
	
	

	
	
	


3.3.2. NB-IoT devices

For NB-IoT devices, the configuration/usage of Qoffsettemp was simplified. It is defined as follows:


connEstFailOffset-r13



INTEGER (0..15)




OPTIONAL,
-- Need OP

	connEstFailOffset

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


The procedural text is as follows:

2>
if the UE is a NB-IoT UE and connEstFailOffset is included in SystemInformationBlockType2-NB:

3>
use connEstFailOffset for the parameter Qoffsettemp for the concerned cell when performing cell selection and reselection according to TS 36.304 [4];

NOTE 0:
For NB-IoT, the number of times that the UE detects T300 expiry on the same cell before applying connEstFailOffset and the amount of time that the UE applies connEstFailOffset before removing the offset from evaluation of the cell is up to UE implementation.

Discussion point 6
It appears there is an inconsistency between the ASN.1 description and the procedural text. The ASN.1 field description states that the offset can be configured to infinity value by not including the IE. However in the procedural text the feature is described (activated) only when the IE is present, hence it seems not possible to use infinity value anyway.
Do companies agree there is an inconsistency which needs to be fixed/clarified (from Rel-13) ?

	Company
	NB-IoT
	Comments

	Sequans
	Yes
	Our understanding is that the IE presence activates the feature. If the IE is absent the feature is not used, hence the text “If the field is not present the value of infinity shall be used for “Qoffsettemp”.” seems pointless.

	Ericsson
	Yes
	We also have the understanding that the presence of the IE activates the feature. In our view “infinite” is currently not supported for the “Qoffsettemp” feature in NB-IoT

	Huawei
	Not sure
	Our interpretation of the specification is as follows:

1) if the value is broadcast, use the value in SIB2

2) if no value is broadcast, use infinity

So we are not sure whether we need to change anything. We are open to discuss whether something need to be clarified

Note that the network can disable the feature by signalling the value ‘0’ so nothing is broken.

	Nokia
	Yes
	We think that easiest way would be to align the procedural text with field description i.e. text in field description is correct meaning the following:

1) if the value is broadcast, use the value in SIB2

2) if no value is broadcast, use infinity

 

	ZTE
	Yes
	Agree with Ericsson.

	LG Electronics
	Yes
	Same view with Ericsson.

	Qualcomm
	Yes
	Has same understanding as Ericsson.

	
	
	

	
	
	

	
	
	


Discussion point 7
Assuming companies confirm the inconsistency above, the first question seems to be whether for NB-IoT:
· A) The existing range (up to 15dB) is enough (i.e. no need to signal infinity value, or increased offset).
· B) It should be allowed to configure “infinity Qoffsettemp” (as for LTE). In that case, please indicate the preferred way to implement it, e.g.:

· redefine an existing codepoint value

· introduce a new one (modifying ASN.1)
· redefine procedural text (it was suggested that since offset 0 can be signalled, it could be used to disable the feature, whereas the absence of the IE could mean infinity offset)

· other

· C) Other (e.g. increased offset value, using multiplication factor etc)

For Rel-14, what are companies’ views on this topic? (Rel-13 is discussed in next question).
	Company
	NB-IoT
	Comments

	Sequans
	B
	It seems natural to allow “infinity Qoffsettemp” value since it can already be configured for LTE, even without CE support. It is not clear why “infinity Qoffsettemp” value would need to be supported for LTE/eMTC, but not for NB-IoT.

From the example given in the background section, it seems possible that the 15dB offset would not be enough. If that was the case, NB-IoT device might stay stuck indefinitely in “zone C” without service.
We propose to redefine the codepoint 15dB to be understood as “infinity”. 

	Ericsson
	B
	In our view the best would be to re-use codepoint 15 dB to indicate “infinity”. 

	Huawei
	B
	We think that Infinity is already there as explained in discussion point 6. If a clarification is needed, it should be clarified in that way.

Note that the network can broadcast a value if it does not want infinity to be used.

	Nokia
	B
	Agree with Huawei and the correction needs to be done in the procedural text.

	ZTE
	A
	For NB-IoT, we think 15dB offset seems big enough in cell reselection to lead UE to camp on a more suitable cell. 
For NB-IoT, as said in discussion point 8, the important part of “Qoffsettemp” feature is already left up to UE implementation (when to trigger the offset, and how long to apply it). That means the eNB cannot precisely control the UE behaviour by using connEstFailOffset . “infinity connEstFailOffset” means this cell cannot be re-selected any more even when the UE cannot find any other suitable cell . If validity for connEstFailOffset applied by UE is very long, such case may last for long time. It’s undesirable. Therefore, we think conservative value should be used for Qoffsettemp to guarantee the right performance.
We suggest to align the “Qoffsettemp” field description with the procedure text as following (that is, the UE is not required to take any special action on absence of the field ):

connEstFailOffset

Parameter “Qoffsettemp” in TS 36.304 [4]. 


	LG Electronics
	A
	Agree with ZTE. Infinity Qoffset means UE is never allowed to camp on the cell for the time. This seems too drastic. In case, the channel condition between the cell and the UE may be recovered the power. Appropriate UE implementation can be solve the problem.

	Qualcomm
	B
	Agree with Sequans, redefine last codepoint to mean ‘infinity’.

	
	
	

	
	
	

	
	
	


Discussion point 8
To fix above inconsistency in Rel-13, potential backward compatibility issues need to be taken into account. 

It can be noted that Rel-13 UEs (using current specification) should implement A). Hence:

· If B) or C) is chosen for Rel-14 (in previous question), Rel-13 and Rel-14 UEs may behave differently 

· If B) or C) is chosen for Rel-13, earlier Rel-13 UEs may behave differently from later Rel-13 UEs.

On the other hand, for NB-IoT, an important part of “Qoffsettemp” feature is already left up to UE implementation (when to trigger the offset, and how long to apply it). From this point of view, different behaviours might be acceptable (as long as they remain similar).
Companies are invited to provide their preference for Rel-13 (similarly as in previous question) 
	Company
	NB-IoT
	Comments

	Sequans
	B
	It seems better to align Rel-13 and Rel-14 specifications.
Hence, we propose to redefine the codepoint 15dB to be understood as “infinity” in Rel-13 also.

It is possible that some Rel-13 UEs would implement an earlier version of the specification, hence apply 15dB offset whereas the NW expects “infinity” offset, but it does not seem a big issue (no interoperability problem).

	Ericsson
	B
	We have a preference to redefine codepoint 15 dB to infinity in REL-13 to align REL-13 and REL-14, and to remove the inconsistency in REL-13. 

	Huawei 
	B
	If a clarification is needed, we better have it in rel-13

We do not agree with the comment that legacy UEs implement A). 

	Nokia
	
	Possible clarification needs to be done in REL13

	Qualcomm
	B
	Agreed with Sequans and Ericsson in that redefine codepoint 15 to mean infinity from Release 13.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


Discussion point 9
During on-line discussion, there was some concern about using “infinity Qoffsettemp”. When applied, the UE will not consider the cell even if later the conditions evolved allowing the UE to have service on that cell. The same observation is valid for non NB-IoT. However for NB-IoT, the time during which the offset is applied is left to UE implementation. If the UE uses an infinity timer, it will never consider the cell again.

If “infinity Qoffsettemp” can be configured for NB-IoT, is it needed to specify something to avoid this problem?

	Company
	NB-IoT
	Comments

	Sequans
	No
	In our view, “Qoffsettemp” is meant to be a temporary offset. For NB-IoT, how long it is applied is up to UE implementation, but it is not expected that a good UE implementation would keep it indefinitely (this would not be a good idea even if the offset is  not set to infinite)

Hence we think that nothing more is needed. 

	Ericsson
	No
	The infinite value applies to the offset, i.e. the use of infinite value does not prevent the UE to re-select the cell when the UL works again, i.e. when to go back to the failing cell is up to UE implementation. 

	Huawei
	No
	This can be left to UE implementation. The note makes it clear that this is a temporary offset .

	Nokia
	
	Actually, we see it quite weird that the time during which the offset is applied is left to UE implementation. The UE behaviour is not deterministic and makes the use of this feature quite difficult.

	Qualcomm
	No
	Leave it to UE implementation as to when UE can re-try the cell where connection establishment failed.

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


3.4. Solutions – Others

Discussion point 10
An alternative solution could be to allow far away CE capable devices (in zone C, outside of the RACH timing range) to gain service towards the serving cell. 
For instance, upon repeated failures, a UE in this situation may try to access by sending the RACH preamble with an additional timing advance (initially 0, and then increased step by step). When the additional TA is enough to compensate the excessive propagation delay, the preamble will fit in the eNB reception window and the RACH will be successful. The UE would continue to use the additional timing advance without the eNB knowing it (from eNB pov, the UE would appear as a zone A or zone B UE).

Additionally, such type of solution could be used to easily extend the range of the cell, taking benefit of the enhanced MCL and getting rid of the RA timing limitation. This could be beneficial for rural scenarios (e.g., agriculture etc). For such large cells, it would avoid configuring a preamble format for increased PRACH timing, which comes with additional overhead and loss of UL cell capacity.
What are companies’ views on this type of solution?

	Company
	Comments

	Sequans
	This can be interesting to look at for future releases.

Depending of the use case, this might work without specification impact.

The use of UE additional TA reduces the allowed processing delay between e.g. an UL grant decoding and the corresponding transmission, or a PDSCH decoding and the ACK transmission. It seems this could be easily accommodated for NB-IoT, or eMTC FDD. For eMTC TDD, this might require that the UE additional TA used is signalled to the eNB, in order that the eNB scheduler takes it into account in its scheduling.

	Ericsson
	We see problems and risks when we allow the UE implementation to select the RACH timing, in terms of pollution and interference. 

	Qualcomm
	We see a number of complications with this approach:

1. It’s a trial and error approach which could lead to excessive interference and UE power consumption.

2. If preamble transmissions are advanced to overcome long distance then such a timing advance will also need to be applied to all other uplink transmissions

	
	

	
	

	
	

	
	

	
	

	
	

	
	


Discussion point 11
Companies are invited to indicate any other possible issue/solution related to this topic not addressed earlier. 

	Company
	Comments

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	

	
	


4. Summary and Proposals 
The following (7) companies participated in the email discussion: Sequans, Ericsson, Huawei, ZTE, Nokia, LG Electronics and Qualcomm.
Issue (discussion points 1/2)
There is a consensus that CE capable devices may camp on a cell without being able to connect to it (one company answered “No” but with the rationale that Qoffsettemp was designed to tackle the issue, however the question was not assuming already using such solution). One company points out that UL can fail for other reasons than RACH timing, and also that this is an exception case. There is no consensus that CE capable devices are potentially more exposed to this issue compared to non CE capable devices (2 Yes, 1 No, 3 unsure).

Solutions – RACH configuration (discussion point 3)
There is no consensus that the issue can be effectively avoided by proper RACH configuration (3 partly, 1 yes, 2 ?).
Solutions – Qoffsettemp – eMTC (discussion points 4/5)

There is a consensus that (if needed) parameters related to “Qoffsettemp” feature may be configured differently in SIB2 and SIB2-BR. There is also a consensus that “Qoffsettemp” feature as currently specified is enough to solve the issue for eMTC (i.e. no additional change needed for eMTC).

Solutions – Qoffsettemp – NB-IoT (discussion points 6/7/8/9)
6 companies agree there is an inconsistency which needs to be fixed/clarified (from Rel-13), 5 of which understand that the presence of the connEstFailOffset-r13 IE activates the feature and that “infinite” offset is not currently supported. 1 company is not sure there is an inconsistency which needs to be fixed/clarified, and understands that the absence of the IE means an “infinite” offset is used. 
5 companies think it should be possible to configure “infinity Qoffsettemp” for NB-IoT, from Rel-13. 2 companies think the defined range (up to 15dB) is enough. 
Among the 5 companies desiring to support “infinity Qoffsettemp”, 3 companies would prefer to redefine the last codepoint (15dB) to mean “infinity”, while 2 companies prefer that absence of the connEstFailOffset-r13 IE is interpreted as “infinity”. 
If “infinity Qoffsettemp” can be configured for NB-IoT, 4 of the 5 companies do not see a need for an additional update of the procedure (related to the fact that how long to apply the offset is up to UE implementation), while one company indicates that the UE behaviour is not deterministic and this makes the use of this feature difficult.
Solutions – Others (discussion points 10/11)
One company is interested to look into solutions where the UE can be allowed to use/select an additional TA for RA procedure (as well as further UL transmissions). 2 companies see problems and risks, including pollution/interferences, and excessive UE power consumption.

Based on above summary, we have the following proposals:

Proposal 1: the inconsistency related to connEstFailOffset-r13 infinity value is clarified / corrected from Rel-13
Proposal 2: it should be possible to configure “infinity Qoffsettemp” for NB-IoT, from Rel-13
Proposal 3: RAN2 to discuss and agree between the following alternatives

· Alt 1: redefine codepoint “15 dB” to mean infinity value is configured 

· Alt 2: absence of connEstFailOffset-r13 IE means infinity is configured

A CR implementing Alt 1 is submitted [4] (as this corresponds to the majority view from the above email discussion), and will be revised if required according to discussion/agreements of above proposals.
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