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1 Introduction
This document is a summary of the email discussion [91bis#48][NB-IOT] Coverage level change , following the 3GPP RAN WG2#91bis meeting. 

The intended topic is the following
-
Identify and analyse the options for handling change of coverage levels

-
Intended outcome: Email discussion report to next meeting
The agreements related to coverage level change from RAN2#91bis were the following, in Reference [1]: 
1
The differentiation of coverage level is beneficial and will be supported; details might need RAN1/4 input. 

2
Support different paging transmission repetitions for different coverage level.
3
The CN node can provide information on the coverage level of the UE, the paging attempt number, and the last known Cell ID, to RAN node in NB-IoT. 
4  eNB forwards the coverage level to the MME. It is FFS how the eNB can know the UE coverage level.
5
RACH configuration may be different per coverage level.

In addition at RAN2#91bis meeting several issues has been raised during the discussion on coverage class change as following:

1  Whether the change of coverage level will affect cell reselection.
2
How to avoid negative impact on paging capacity
In summary the email will discuss the following aspects:

1 Indication of coverage level change

a) How to indicate coverage level change to the RAN node
b) How to indicate coverage level change from the RAN node to the CN node
c) How to indicate coverage level from the CN node to the RAN node for paging

2 Frequency and conditions of coverage level change indication
It is observed that there would be cost in terms of signaling overhead if every coverage level change is reported and it might cause ping-pong problems if the coverage level change is very frequent. On the other hand if the coverage level change is never reported, the unnecessary repetitions of paging from the network side are expensive in terms of wasting radio resources. Therefore a balanced mechanism for reporting coverage level change is needed, considering paging capacity and signaling overhead.

3 Coverage level selection and cell reselection
It is observed that the UE might stay in the same cell by selecting to a worse coverage level, to reduce power consumption on measurements of neighbor cells and system information reading for camping to another cell; on the other hand, the UE might also be subject to more power consumption by selecting to a worse coverage level and in this case it might be useful to allow the UE to select to another cell which gives better coverage levels. Therefore a balanced mechanism is needed in order to reduce power consumption.
2 Indication of coverage level change
Issue 0 for discussion: Is coverage level change signaling from UE needed?
	COMPANY
	COMMENT

	Ericsson
	Mobility in NB-IOT is limited (i.e. many devices may be stationary), and therefore the need for coverage level change signalling from UE is not high. In REL-13 MTC no need have been seen for such signalling, i.e. the additional signalling overhead outweighs the potential benefits.
It can be discussed further if the UE should be able to use a CE specific preamble during random access when the UE measurements are below a NW configured threshold.

	Vodafone
	We expect that paging is a reliable mechanism

	NTT DOCOMO
	Not necessary. We assume that the relevant agreements for Rel-13 eMTC can be applied for NB-IoT UEs. Namely, the UE can select the PRACH resource broadcast for each CE level based on the measured RSRP/RSRQ when the UE attempts to connect to the cell. The eNB can obtain the CE level during the cycle when the UE enters to the connected mode. This is sufficient for the low mobility which is a typical scenario for MTC.

	LGE
	We think that coverage level change signalling is not necessary for at least RRC idle mode UE according the current mechanism adopted for eMTC. Since RAN2 agreed that eMTC/LTE is a baseline, we think other variant than method adopted in eMTC needs to be justified. For RRC connected mode UE, it is not yet decided in eMTC and we think the approaches for eMTC may also be adopted for NB-IoT.

	Huawei
	We agree with the mobility in NB-IoT is limited but we think coverage level changes not only caused by mobility but also by obstacles etc. The signaling overhead cost needs to be balanced against the UE power consumption cost of receiving multiple paging opportunities. The RAN capacity should also be taken into account. We agree with Vodafone that paging needs a reliable mechanism and we also think the paging should efficient.

	ZTE
	Whether coverage level change signaling from UE is needed depends on the impact/cost analysis for that the network doesn’t know the newest coverage level of UE and that UE reports its newest coverage level based on some mechanism. 
Since battery lifetime is very important for NB-IoT UE, and previous analysis shows that UE transmission than reception needs more power, then we think it should be careful to allow UE to perform RA solely for coverage level change.

	Nokia Networks
	NW needs to know the coverage level of the UE for the scheduling purposes, but it is not clear whether anything new compared to REL-13 is needed. RAN2 already assumed for NB-IOT that RACH configuration may be different per coverage level i.e. UE CE level can be determined from the used PRACH resources. 

	NEC
	We think Rel-13 MTC could be baseline on this point as well. So, there is no need of indication from a UE even if the coverage level of the UE is changed. We also understood that the cost of NB-IoT UEs will be much less than normal UE and less than Rel-13 MTC UE. If this indication is applied to NB-IoT UE (but not to Rel-13 MTC UE), there should be a contradiction to the motivation to introduce NB-IoT UE.

	Sharp
	We share the similar view with Ericsson

	Intel
	There is a trade-off to consider when maximizing the paging reliability while minimizing the paging signaling overhead and the UE power consumption. Our preference is that the eMTC agreement of not generating UE signaling to indicate its changes of coverage levels while in idle is maintained for NB-IoT. 

On the other hand, it is important to also address the concern brought up by companies that a lot of NB-IoT devices will be stationary (i.e. located in same fixed place all its lifetime) and could substantially benefit of not having to take measurements or do cell reselection unnecessarily, e.g. while in idle mode, aiming to maximize their power consumption saving (exemplary use cases are also described in TR 23.720 solution 7). Therefore, we propose that the NB-IoT UE could be configures to use: (1) semi-static coverage level or (2) dynamic coverage level. In (1), the UE and network knows the coverage level to be used during paging; the UE does not try to reselect to other cell assuming that could always receive paging if its coverage is same or better than the one configured in that same cell e.g. for stationary N-IOT UEs; however, if there is any un-expected change of condition, it is acceptable that this is UE cannot be paged until connects back e.g. for UL data transmission or for periodic TAU. In (2), the UE behaves as in eMTC and legacy ones; the UE should not inform the network of coverage level changes while it is in idle mode and as a consequence the network must employ a paging strategy that attempts paging based on different coverage levels in order to successfully page the UE. 
For connected mode, the eMTC agreement that the eNB can determine the coverage level (or repetition configuration) during the random access procedure is also applicable for NB-IOT.

	FUJITSU
	UE CE level can be determined from the used PRACH resource as already agreed for REL-13 eMTc

	Qualcomm
	When UE makes access network should be able to determine coverage level (either because uplink physical resource used for access or via explicit indication in the access request).

Change in coverage level during idle mode is useful for the network to know when it needs to page the UE. The need for the UE to report change in coverage class depends on network paging capacity and how frequently a UE is expected to be paged. If assuming most traffic is mobile originated and paging happens very infrequently then it is not necessary for a UE to report change in coverage class when UE does not need to make access.

	Mediatek
	We think that coverage level indication during Idle mode is not needed. UE can update the coverage level when he communicates with the system for other purposes, in connected mode for data transmission, for MM signaling etc. Based on this, it should be possible to have a robust paging mechanism. If further optimizations are desired, e.g. to further enhance paging capacity by having more accurate knowledge of UE coverage level, such optimizations could be introduced in later release.
For connected mode, the UE could just indicate its coverage level by selection of RACH resource.


Issue 1 for discussion:  How to indicate coverage level change to the RAN node?
	COMPANY
	COMMENT

	Huawei
	The UE selects the coverage level based on the downlink measurement.

The RAN node gets the knowledge of the UE’s coverage level from RACH procedure (implicit or explicit). 
Here implicit method means UE chooses PRACH resource associate with the coverage level, then eNB can know UE’s coverage level through the PRACH resource used by the UE. Explicit method means the coverage level information can be carried in Random Access Request message to notify the eNB explicitly.

	Samsung
	For this discussion, we need to know what the problem of the eMTC method is. Basically, we would like to keep the eMTC method as far as possible. 

But, we need to avoid the paging failure or significant UE power consumption or unacceptable delay. In that sense, we can consider the enhancement of the eMTC method with investigating how much gain can be achieved. 

	Ericsson
	We do not see the need (but more of a risk) for UE signalling solely triggered when the coverage level changes (referred to as “explicit” above). But as discussed in issue 0 implicit signalling by means of preamble selection during random access can be considered. 

	Vodafone
	When the UE moves from Idle to Connected mode, the UE indicates the coverage level to the eNB the indication could be in message 1 or message 3 - largely depending on RAN1's RACH design

The indication could be in (or derived from) message 1 or message 3 - largely depending on RAN1's RACH design

	NTT DOCOMO
	Not necessary. See the comment to Issue 0.

	Huawei
	However we should consider not strictly defining a one-to-one mapping between the coverage level and allowing to share the physical RACH resources for different coverage levels, for the purpose of more flexible resource utilization. In this case the explicit method is beneficial to differentiate coverage levels which are using shared RACH resources.

	 ZTE
	This is related to issue 0. If we concludes that coverage level change from UE is needed, then we need to consider further that how to indicate it in idle mode and/or connected mode. We tend to agree with Ericsson that the preamble selection during random access can be as the baseline.

	Nokia Networks
	Same mechanism that is adopted for eMTC is sufficient i.e. eNB would be able to determine CE level of the UE from random access resource selected by the UE. 

	NEC
	No need for new indication. We agree with Nokia Networks.

	LGE
	In idle mode, the UE does not need to inform coverage level change to the RAN node as commented in Issue 0. For RRC connected mode UE, the random access procedure might be used for notifying the coverage level change.

	Sharp
	The RAN node can get the coverage level information from the RACH procedure.

	Intel
	Not necessary to define anything new to indicate a coverage level change to the RAN nodes. The eNB can determine the coverage level (or repetition configuration) during the random access procedure when the UE moves from idle to connected. Exactly how the eNB determines the coverage level may depend on the RAN1 RACH design (e.g. it could be based on PRACH resources that are selected by the UE), as well as, on other eNB implementation/configuration specific aspects.

	FUJITSU
	As stated in Issue 1 the UE CE level can be determined from the used PRACH resources

	Qualcomm
	It depends on the physical layer design.

	Mediatek
	UE could indicate this based on selected RACH resource or otherwise indicated in the RACH/Access procedure. 


Issue 2 for discussion: How to indicate coverage level change from the RAN node to the CN node
	COMPANY
	COMMENT

	Huawei
	Assuming that UE always need to establish RRC connection if the UE is allowed to indicate coverage level change in idle mode in the current LTE mechanism.

We think S1 UE Context Release message can be used as a baseline to notify coverage level change in connected mode and idle mode, how to indicate the coverage level change more efficiently in idle mode can be further studied.

	Samsung
	Issue 2 depends on the result of issue 1.

	Ericsson
	We do not think that a UE in Idle mode, when it detects coverage level change, should go to connected mode solely to signal coverage level change.

But when the UE is in connected mode (e.g. to send/receive small data) then the eNodeB may include coverage enhancement (CE) level information and Global Cell ID in the UE CONTEXT RELEASE COMPLETE message, i.e. when the UE goes to Idle mode.

	Vodafone
	In general agree with Huawei in regards to rrc context release for active mode UEs.

	NTT DOCOMO
	RAN2 already made the following agreement at the #89bis meeting.

7
Coverage enhancement level related information and the corresponding cell ID is provided from eNB to MME.

	 ZTE
	 S1 Context release can be as the baseline to indicate coverage level from eNB to MME which has been agreed in eMTC.

	Nokia Networks
	Same mechanism than for eMTC can be used here i.e. the CE level information is signaled to MME when RRC Connection is released (e.g. via UE CONTEXT RELEASE COMPLETE message). 

	NEC
	No need to indicate the change of coverage level from the RAN to the CN, either. In Rel-13 MTC, the coverage level is indicated in the UE Context Release Complete message (S1AP). We can reuse this for NB-IoT.

	LGE
	S1 context release procedure agreed in eMTC could be reused for NB-IoT.

	Sharp
	We share the similar view with DOCOMO.

	Intel
	Same mechanism than for eMTC e.g. indication the UE coverage enhancement related information and last cell ID (which were also agreed in RAN2#91bis NB-IoT). During eMTC, it was also agreed that the coverage enhancement related information can be provided to the MME in the UE Context Release Complete when the UE moves from connected to idle.

	FUJITSU
	Same as others, we think CE level information is signalled to MME when RRC Connection is released (e.g. via UE CONTEXT RELEASE COMPLETE message).

	Qualcomm
	RAN should provide the latest coverage level information to the CN. Ideally a single mechanism that applies for CP and UP modes of operation.

	Mediatek
	It should be possible to update the Coverage level to the CN whenever the UE has updated its coverage level to the RAN, e.g. whenever the UE has performed a RACH/Access procedure. If the UE goes to connected mode, the last known coverage level could be indicated at RRC connection release. However the case of RLF should be considered, such that there is no risk for mismatch for last known coverage level between the UE and the CN.

	Huawei
	This issue needs joint discussion with RAN3.


Issue 3 for discussion: How to indicate coverage level from the CN node to the RAN node for paging

	COMPANY
	COMMENT

	Huawei
	Coverage level information and the cell identity where the last known coverage level is relevant need to be carried in paging messages from CN node, and paging attempt counter information may be helpful for reducing paging resources of RAN node if carried in paging message from CN node.

	Samsung
	Coverage level information needs to be carried over one of the CN messages. But, we think that the detail way to indicate the coverage level over the CN message is out of RAN2 scope. 

	Ericsson
	MME may include enhancement (CE) level information, Global Cell Idle and Paging Attempt Count IE in Paging message. 

	Vodafone
	Agree with Huawei. 

	NTT DOCOMO
	RAN2 already made the following agreement at the #89bis meeting.

6
Extend the radio paging information container (MME => eNB) to provide information on whether the paging request is for a Rel-13 low complexity/enhanced coverage UE.

6a
For LC/EC UEs, RAN2 considers it beneficial if the CN (MME) provides the “paging attempt number” to the eNB.

	LGE
	In Section 3, we have two concerns. The first concern is that Option A has nothing to do with this issue since option A does not deal with how the UE indicates the change of coverage level. Also, for option B (eMTC method) in section 3, as long as we know, RAN2 did not agree that the RRC connected UE indicates the coverage level change to the network for eMTC.

	ZTE
	 We can reuse what eMTC has agreed for similar topic as baseline as much as possible.

	Nokia Networks
	Like in eMTC i.e. MME may include enhancement (CE) level information, Global Cell Idle and Paging Attempt Count IE in Paging message.

	NEC
	Agree with Nokia Networks

	LGE
	Agree with Nokia Networks.

	Sharp
	Agree with Nokia Networks.

	Intel
	Agree with Nokia Networks and potentially a new indication to differentiate if the coverage level is configured as semi-static vs dynamic could be considered (as explained in discussion point of issue 0).

	FUJITSU
	Agree with Nokia Networks

	Qualcomm
	Same as Nokia Networks.


3 Frequency and conditions of coverage level change indication
Issue 4 for discussion: How frequent and in which conditions the coverage level will be updated to the network side. Pros and cons on UE power consumption and paging capacity should be justified.
Huawei:

Assuming UE is stationary or with low-mobility, we list the possible options as below.

· Option A: eNB sends paging message on the extreme coverage level always. 

· Option B: eMTC method. 
UE informs the coverage level change in connected mode and doesn’t inform the coverage level change in idle mode. eNB repeats paging according to the coverage level information from core network. If unfortunately the UE changes to worse coverage level in idle mode, the UE may miss the paging. The core network will resend the paging message, and may include paging attempt counter information in paging. Then the eNB can send paging with more repetition number.

· Option C: UE indicates coverage level whenever its coverage level changes.

· Option D: UE only indicates coverage level change when it changes to a worse coverage level.

	COMPANY
	COMMENT

	Huawei
	Option A is the most wasteful method. 

For Option B, more paging resources will be cost and UE has to wait another long period to receive the resending paging message since we agree eDRX will be used in NB-IOT. If the number of coverage levels increases, the case will be worse.

In NB-CIoT solution of GERAN, we found that the power consumption for the transmitting uplink data is higher than receiving downlink data with same length, but they are comparative. From that point of view, if UE needs to receive paging many times, it may cost more power consumption than indicate the coverage level to network and receive paging on the suitable coverage level.
Comparing with Option D and Option C, if UE changes to a better coverage level, it can decode paging successfully with repetition number corresponding to its coverage level to reduce the power consumption for notification. The UE can notify the coverage level to the network when it changes to a worse coverage level to reduce paging resource and power consumption for receiving the resending paging.
Therefore we prefer the Option D, i.e. UE only indicates coverage level change when it changes to a worse coverage level.

	Samsung
	First of all, we don't think that options A and C are helpful in the perspective of the UE power consumption. 

For option B, we are not sure whether the delay for receiving the paging in the next eDRX cycle is such critical or not. Even though the range of eDRX cycle is 1s ~ 3h, we still have a chance to select lower values. I mean we can decide the appropriate eDRX cycle with considering those kinds of paging retransmission and the application requirement. Of course, the additional power consumption can be a problem, but option D needs also the additional power consumption to send the change indication.

Therefore, among options B and D, we are not sure which one is more painful to UE in the perspective of the UE power consumption.

- Option B: Power consumption for paging re-reception (DL), when paging is failed, 

- Option D: Power consumption for coverage change indication (UL), when coverage level is degraded.

As you already know, UL transmission is more painful than DL reception in the UE point of view but their frequencies need to be considered. Maybe, the performance depends on the UE mobility. That issue is hard to be concluded in short time.

Therefore, our preference is to exclude options A,C and to consider one of options B,D.

	Ericsson
	Option B is sufficient, i.e. we do not expect the device to be too often in a worse CE level than assumed by the network, due to low mobility in NB-IOT.

	Vodafone
	I think method B is just sufficient. 

Paging needs to be reliable... and to cope with the mobile moving to a worse coverage level, we need (eventually) all cells to do "extreme coverage paging"

This is only viable if the TA is small.

Note that for faster moving mobiles, the MME should construct a TAI list with multiple TAs

The CN must include last known cell ID, and that the page is the "x th page of y retransmissions"

	NTT DOCOMO
	Option B: eMTC method.

	 ZTE
	For option B, it describes that “UE informs the coverage level change in connected mode and doesn’t inform the coverage level change in idle mode.” We are not so sure about the exact meaning of “UE informs the coverage level change in connected mode”, does it mean that when NB-IoT-capable UE is already in connected mode, it can inform the coverage level change? Then how does UE inform this change, i.e. what message can be used for it?
In our understanding, there could be the following options:

Option 1: UE does not indicate its coverage level change initiatively, e.g. if there is a trigger for random access, UE can indicate the new one to the RAN simultaneously; otherwise not.

Option 2: UE indicates its coverage level whenever it changes.

Option 3: UE only indicates it coverage level when it changes to a worse one.

We prefer option 1 for idle mode UE; but FFS for connected mode UE.

	Nokia Networks
	Option B is sufficient i.e. where coverage level is determined by the eNB from PRACH resources selected by the UE

	NEC
	We also think the Option B is sufficient.

	LGE
	Unless significant gain for other mechanism is not seen, it seems to enough to align with option B. From our view, it is not determined yet in eMTC whether UE informs the coverage level change in connected mode.

	Sharp
	Option B is sufficient, but not efficient considering the radio resource cost of retransmitting the paging message and the power consumption for receiving the retransmission of paging message.

Option D can avoid the pain of Option B, but it leads to more power consumption in UL.

	Intel
	Option B as in eMTC and, potentially the network might also know if this UE is configured to change or not the coverage level while been in idle mode (as explained in discussion point of issue 0). In addition for a UE population that is mainly stationary, it should be a rare situation where the network needs to attempt to page the UE with a deeper than expected coverage level.

	FUJITSU
	Option B – reusing eMTC method is preferred 

	Qualcomm
	For most applications network would get to know the coverage class when UE makes access to send application data (or registration update). For UE’s that expect larger amount of paging, it would be useful to let UE report change in coverage class. Frequency of reporting is FFS.

	Mediatek 
	Option B preferred. 


Issue 5 for discussion: How to avoid ping-pong coverage level selection?
	COMPANY
	COMMENT

	Huawei
	Event triggering method Option D as described in the above.

	Samsung
	As already discussed in Issue 4, the frequent updates depend on the UE mobility. 

	Ericsson
	By not having UE triggered signalling solely for the purpose to signal CE level change.

	Vodafone
	If coverage updates are desired, some time based hysteresis can be used...e.g. averaging over the greater of 10 minutes/4 eDRX periods


	NTT DOCOMO
	It is not a problem if Option B is adopted.

	 ZTE
	 Relevant to the solution selected in section 3. Might not be a problem for some options.

	Nokia Networks
	We are not clear why ping-pong would occur in CE level selection especially if it is assumed that NB-IOT UEs are low mobile?

	NEC
	This is related to the threshold (e.g. for RSRP) for each coverage level. If the different between thresholds are not so much, then the UE may detect the coverage level change relatively often. However, it is not sure whether there will be actually a ping-pong problem. Need further discussion.

	LGE
	Agree with DOCOMO.

	Sharp
	Since NB-IOT UEs are almost stationary, it is not a critical issue.

	Intel
	Agree with DOCOMO. 

	FUJITSU
	Agree with LGE and DoCoMo

	Qualcomm
	Mechanism/parameters for coverage class determination would need to follow similar approach to that for cell reselection. That is, there needs to be a hysteresis to prevent frequent switch between coverage classes. RAN4 input required. 

	Mediatek
	Assuming Option B this would not be a problem in Idle. As in connected mode, the time is expected to be short, maybe change of coverage level is rare and maybe the only change that need to be supported is when UE goes to worse coverage. If this is the case there would not be ping-pong. 


4 Coverage level selection and cell reselection
Issue 6 for Discussion: Shall the situation whereby coverage level becomes worse trigger cell reselection procedures? If this is the case how to ensure that the selected cell provides better coverage level than the old cell?
Huawei:

Proposal 1: UE in good coverage mode doesn’t need to do inter-frequency cell reselection measurement. 

Proposal 2: UE in bad coverage mode may trigger inter-frequency cell reselection measurement combined with other cell reselection parameters.

	COMPANY
	COMMENT

	Huawei
	If non-stationary UE needs to support normal coverage level or one worse coverage level, we can assume all the UEs (non-stationary or stationary) in these two levels are in good coverage mode. Then UEs in other coverage levels are assumed in bad coverage mode. When UE in good coverage mode, the repetition number is not so much and UE will not cost so much power for transmission. In order to save power consumption for measurement UE doesn’t need to measure inter-frequency neighbour cells to find a cell where UE can have better coverage level. When UE in bad coverage mode, it may trigger inter-frequency cell reselection measurement to find a cell where it can have better coverage level. In that case, other cell reselection parameters are also needs to be considered.

	Samsung
	Thank you for triggering the cell reselection issue. I understand that the cell reselection issue is related with the coverage level change.

However, we think that the cell reselection issue includes other big issues to be discussed in detail such as intra-/inter-frequency cell selection, Cell Ranking, their S-/R-Criteria things, stationary/non-stationary scenarios, indoor/outdoor cases and etc.

So, we kindly suggest discussing these issues in another e-mail discussion or next meetings. We think your current proposals do not capture all of the possible scenarios.

	Ericsson
	We are not sure if coverage levels needs to be explicitly part of the cell (re-)selection, but it may also depend on what companies understanding of “coverage level” is. 

	Vodafone
	If the N-Cell has a better coverage level then the current one the reselection procedure should take place

	NTT DOCOMO
	We are also not sure what “good or bad coverage” means exactly. However, if the good coverage means that the cell is suitable based on the legacy S criteria, the existing mechanism is sufficient. If the bad coverage means that the UE is in the EC mode specified for Rel-13 eMTC, the details are under discussion in RAN2. However, we expect that the same outcome can be applied for NB-IoT UEs.

	 ZTE
	We share the similar concerns with DOCOMO. 

	Nokia Networks
	RAN2 already agreed to support Intra-frequency and inter-frequency cell reselection. Same mechanisms than in LTE for cell reselection based on ranking and absolute priority should be supported. Also same mechanism that is adopted for eMTC is sufficient i.e. the UE shall reselect cells in which the UE is able to operate in NC over cells in which it has to use Enhanced coverage. 

	NEC
	It is not clear whether this problem would happen. However, we assume that the same approach as Rel-13 MTC will be applicable and sufficient.

	LGE
	We have a similar concerns with Samsung. 

	Sharp
	We share the similar concerns with Samsung.

	Intel
	We also agree that eMTC agreements and ongoing discussion on cell (re-)selection should also be applicable or taken into consideration as a baseline on this aspect. 

	FUJITSU
	We also agree with Samsung that this issue needs to be discussed in the context of cell reselection and hopefully we can re-use the outcome of similar discussions for REL-13 eMTc.

	Qualcomm
	Cell reselection should be based on ranking only; absolute priority should not be supported.

Ideally UE should reselect a cell that allows use of better coverage. But neighbour cell measurements (inter or intra frequency) need not be performed periodically.

	Mediatek
	We think cell reselection need to be discussed in a wider scope.


5 Outcome Summary

Issue 0 for discussion: Is coverage level change signaling from UE needed?
Summary: Common design is seen preferred as eMTC

· Companies agree that when from idle mode to connected mode, eNB can determine the coverage level from random access procedure; 

· Companies have preference to use same mechanism as in eMTC for connected mode, one company thinks that so far there is no clear agreement in eMTC and further discussion is needed;
· For idle mode, in eMTC there is no explicit signalling when coverage level changes and this is seen feasible by the majority of companies, but some companies raised concerns on the trade-off between paging capacity/frequency and power consumption. One company thinks that UE could be configures to use semi-static coverage level or dynamic coverage level.
Issue 1 for discussion: How to indicate coverage level change to the RAN node?
Summary: Common understanding that eNB can determine UE’s coverage level from random access procedure when the UE changes from idle mode to connected mode. The majority of companies proposed to re-use eMTC, while at the same time it was pointed out by three companies that this has dependency on RACH design from physical layer.

Issue 2 for discussion: How to indicate coverage level change from the RAN node to the CN node?

Summary: The majority of companies wants to reuse eMTC method, i.e. eNB is using S1 UE Context Release Complete message to carry the necessary information to MME. One company is considering whether we can find a single mechanism for both CP and UP solution. And one company thinks this issue needs joint discussion with RAN3.
Issue 3 for discussion: How to indicate coverage level from the CN node to the RAN node for paging?

Summary: Agreement of re-using eMTC design, i.e. MME may include coverage enhancement (CE) level information, Global Cell Id and Paging Attempt Count IE in Paging message. One company thinks new indication may be needed. One company thinks this issue is out of RAN2 scope.
Issue 4 for discussion: How frequent and in which conditions the coverage level will be updated to the network side. Pros and cons on UE power consumption and paging capacity should be justified.

Summary: common understanding that Option A and C are not suitable way forward and should be excluded. The majority of companies are in favor of Option B. Three companies think that B and D are seen as candidates for further discussion.

Issue 5 for discussion: How to avoid ping-pong coverage level selection?
Summary: This issue has dependency with the final selection of Issue 4, and the majority of companies assume there is no problem in Option B. One company thinks whether there will be actually a ping-pong problem needs further discussion. One company also asks for RAN4 input.

Issue 6 for Discussion: Shall the situation whereby coverage level becomes worse trigger cell reselection procedures? If this is the case how to ensure that the selected cell provides better coverage level than the old cell?

Summary: No clear conclusion about this issue. This issue is FFS and needs more discussion.
6 Proposals Summary
Proposal 1: When UE changes from idle mode to connected mode, RAN node can determine the UE’s coverage level from random access procedure. The specific coverage level indication depends on RACH design of physical layer.

Proposal 2: The original eMTC design by using S1 Context Release message to indicate coverage level can be used as the baseline. 

Proposal 3: CN may include coverage enhancement (CE) level information, Global Cell Id and Paging Attempt Count IE in Paging message to indicate related information to RAN node.

Proposal 4: For UE in idle mode, Option B (eMTC method: UE does not report coverage level change in idle mode) can be selected as baseline, and RAN2 can discuss whether Option D (UE only indicates coverage level change when it changes to a worse coverage level) can be a candidate. 
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