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Discussion and decision
1 Introduction

This email discussion "[96#66][LTE/LC] Open issues" covers the FFS captured in R2-168957 for Light Connection. 

The intended outcome of this email discussion is a report of the email discussion with deadline on 26/01/2017; however we encourage companies to provide their views by 12/01/2017 to allow us to update the stage-3 CRs on those points where there is a majority view.
2 Open Discussion Points
2.1 UE ID sent on the paging message
Discussion point 1. During RAN2#96 meeting, it was agreed a working assumption that the "Resume ID will be used in the RAN initiated paging message. UE needs to check both the S-TMSI and Resume ID in the paging message. FFS: UE actions on reception of its S-TMSI". Please provide your view: 
· option a) to confirm the working assumption (i.e. on using resumeIdentity) and address whether any clarification is needed on the UE's actions on reception of its S-TMSI; or 
· option b) to justify your response if you preference is to use S-TMSI instead of resumeIdentity.
NOTE: The running CR to 36.331 captures the working assumption in the TP.

Table 1. Company's view on the Discussion point 1
	UE ID
	Company's name and view

	a) resumeIdentity
	· Nokia: Would be ok if it is generally agreed that UE is required to decode both S-TMSI and resumeIdentity and answer to paging regardless of received UE identity. 
· Kyocera: We confirm the working assumption to use Resume ID in the RAN initiated paging message.  However, for UE actions on reception of its S-TMSI, we’re assuming the eNB doesn’t know the S-TMSI of the UE. Then, we’re wondering if it’s some kind of error case since the MME may normally not need to send S1 Paging when the S1 connection is still kept and active. So, we wonder if it should be identified the cases that the UE receives its S-TMSI within RAN initiated paging message during in Light Connection, before to clarify the corresponding UE behaviour.
· Huawei, HiSIlicon, agree to use resumeIdentity. since SA3 recommends that MME should be in control of the S-TMSI, the anchor eNB may need to inform MME in case of RAN initiated Paging if S-TMSI is used. This will increase the signaling cost of RAN initiated paging.

Furthermore, form the UE side, besides to check S-TMSI and Resume ID, the UE is required to check IMSI simultaneously because in ECMID the UE may be paged by S-TMSI or IMSI.
· CATT; It is up to the network to release the UE context without sending any signalling to inform the UE. If the paging message is sent from RAN, the message will be processed in RRC layer, otherwise the message should be also processed in NAS layer. It is reasonable to indicate the paging type, RAN paging or CN paging. ResumeID can be used in this case.
· LG : We could not find any necessity to check both the S-TMSI and resume ID by a UE in lightweight connection. If it is required due to a corner cases, e.g., mis-synchronization of UE and RAN/CN states, this approach will be accompanied complexity of a UE. The periodic RAN paging area update functionality could avoid a mis-synchronization state problem.
· KT: We agree resumeIdentity will be used in RAN initiated Paging. We assume UE can response with RAN initiated Paging messing appropriately in AS.

· NEC: agree that  the Resume ID is used in RAN paging. Regarding “UE needs to check both the S-TMSI and Resume ID in the paging”, we understood the need of checking the S-TMSI is motivated by the fall back case, e.g. RAN paging is not reachable to the UE and the CN paging is triggered at some corner-case. To solve some corner-case, at least either checking S-TMSI or periodic RAN paging area update would be necessary. 
· Intel: we also confirm the working assumption taken into considering SA3 recommendation, which means that the UE will need to check on the paging message for its resumeID, S-TMSI and IMSI.

· Qualcomm Incorporated: We are fine to confirm the working assumption and agree on it. We propose to have a single behaviour for the case the UE receives CN paging (either S-TMSI or IMSI). In our view AS should go to idle mode and then indicate the reception of CN paging to NAS. Behaviour of AS and NAS after that is as legacy.
· Ericsson: We also confirm the working assumption. While in light connection the UE shall be able to receive and act upon a paging message containing either the ResumeID or the S-TMSI/IMSI. This is a corner-stone for robust solution to avoid state inconsistency problems. The light connected UE shall at reception of the RRC paging message (in a cell supporting light connection) respond to the paging message by attempting to resume its RRC connection.
· Sony: Agree to use Resume ID
· ZTE: To confirm SA3 recommendation the UE should be able to check resumeID.

	b) S-TMSI
	· Nokia: Would be simpler for the UE and RAN2 specification as this does not required any changes in paging handling but would require eNB to be informed about the S-TMSI value (e.g. during the connection setup). Additionally, MME would not know how often the S-TMSI value has been used => needs coordination with RAN3
· Samsung: We would respect any RAN2 agreement, but it is simpler from the specification and functional perspective to rely upon S-TMSI, i.e. do not introduce a new resume identity in the paging message. The response LS from SA3 just indicates that MME should update periodically S-TMSI, but it does not preclude usage of S-TMSI for both CN and RAN based paging. It just means that whenever MME decides to update S-TMSI, the new value should be also conveyed to eNB. 


2.2 RAN paging area
Discussion point 2. During RAN2#96 meeting, it was agreed that the RAN-configured paging area is configured by one of the following options: a list of cells, a single cell, the same as CN Tracking Area. How should the signaling detail of cell list be defined? 
· option a) ECGI list, or 
· option b) cellIdentity list, or 
· option c) other optimization needed to reduce the size. 
NOTE: The running CR to 36.331 captures the related FFS in Editor's Note 6, and the TP was updated assuming option (b).
ran-pagingAreaCellList
SEQUENCE (SIZE (1..maxCells-r14))  OF  CellIdentity

Table 2. Company's view on the Discussion point 2
	List of
	Company's name and view

	a) ECGI
	· Nokia: This would at least be problem free solution but PLMN information may not be required if we limit paging area to one PLMN.

	b) CellIdentity
	· Nokia: This would in our understanding limit paging area to one PLMN, for which we don’t see any issue. 
· Kyocera: We just assume CellIdentity is a good compromise, since ECGI is too long and PhysCellId is too short as well as the standardization effort may be minimized.
· Huawei, HiSIlicon,  prefer CellIdentity.
· LG : We prefer to use CellIdentity as a baseline.
· KT: We assume to use CellIdentity as baseline.
· NEC: prefer to this option, as we do not assume the inter-PLMN support needed.
· Samsung: CellIdentity is the simplest and the most straightforward way. 
· Intel: we share the view that cellIdentity is sufficient for RAN-configured paging area.
· Qualcomm Incorporated: Prefer this option.
· Ericsson: We also prefer the cellidentity list approach
· Sony: Agree to use CellIdentity.

	c) other option
	· Huawei, HiSIlicon, the List of CellIdentiy could be further optimized if in case some CellIdentities in the paging area have the same common parts. For example, for the cells in one eNB, usually the part of MSB bits (at least for eNB ID part) for CellIdentities are same, we can use a common part to indicate all the cells with the same common part. 

· LG : Basically, We prefer to define a UE-specific paging area with cellIdentity. However, we understand that there are concerns about size when paging area is largely composed. Therefore, cell list information should be optimized. There can be various way to optimize, we propose to use combination of a list of cells and CN area IDs in case of the cell list size is large.
· Qualcomm Incorporated: In NR_INACTIVE discussion, it was apparent that some companies think the scalability of the cell list option may be too limiting, hence the option of RAN level notification area ID is kept on the table. We think the same consideration applies here.　We suggest that RAN2 try to align the design as much as possible between LTE and NR. We strongly disagree to reusing CN level tracking area because the property of the necessary connection (S1 or X2) for the paging and context fetch is fundamentally different.

· Ericsson: The network should not be required to define any RAN area (lists of cells or other) at all, but still be able to benefit from Light Connection. In this case, UE does not trigger any RAN Area Update, but only NAS level TAU (as in legacy). It is up to nw to page UE in cells of the TAI list (acc to nw strategy) and using mechanisms defined by RAN3.
· ZTE: We should consider a RAN ID to avoid the potential large list of cell IDs.



Discussion point 3. How many should be the maximum number of cells within the list? (a) 16, (b) 32, (c) 64, or (c) more.
NOTE: The running CR to 36.331 captures the related FFS in Editor's Note 9, and the TP was updated assuming option (b).

maxCells-r14
 INTEGER ::= 32
  -- Maximum number of cells for a RAN paging area

Table 3. Company's view on the Discussion point 3
	Options
	Company's name and view

	16
	· 

	32
	· Nokia: This probably would cover the majority of the use cases – Although almost any number would be fine for us but in case large areas needs to be supported then RAN configured paging area identifier would be more suitable (see answer to next point 4)
· Kyocera: Although 32 is a reasonable choice, we’re still ok to go with the other numbers.
· NEC: this will be reasonable number.
· Samsung: This is the simplest way from the specification and UE implementation point of view. The RAN paging area can be of course larger, but we have to understand all the pros and cons behind every option.
· Intel: This looks to be sufficient for majority of the use cases discussed.
· Sony: No strong view. Depends on use case and cell size.

	64
	· 

	More
	· Huawei, HiSIlicon: the Paging Area may include cells in anchor eNB and neighhour eNBs, considering the small cell deployment, it is safety to introduce relative larger size for example 256.  Note that even the current Tracking area list size for a UE is 256.
· LG : We don’t have strong view on this point. But in some cases, paging area could be configured with lots of cells.

· Qualcomm Incorporated: We are open to hear operators’ view on this. The choice of the maximum number seems to be dependent on the discussion on whether we want to additionally use some form of notification area ID. To us 64 looks just too small for the feature to be useful in dense deployment scenarios. We should also take into account the fact that we may have to provide NR notification area to the UE if the mobility from light connection to NR_INACTIVE is supported, in which case the cell list option may lead to even larger overhead.

· Ericsson: We also agree the upper limit in signaling could be set high.

· ZTE: Not sure whether 64 is sufficient. More views from operator may be required.


Discussion point 4. Should a new RAN-configured paging area identifier (ID) be considered as another option to define the RAN-configured paging area?
NOTE: The running CR to 36.331 captures the related FFS in Editor's Note 6.

Table 4. Company's view on the Discussion point 4
	Company's name
	Company's view

	Nokia
	· Yes. This would eliminate the issues with the message size but would provide better flexibility and support for RAN base paging. Drawback being need to signal new identity in the SIBs.

	Kyocera
	· We’re open whether this option is supported, if the UE is not configured with multiple options at the same time. However, we think if it needs a big discussion then it’s better not to support this option in this release, considering the remaining time for this WI.
· 

	Huawei, HiSIlicon:
	· Same with Kyocera

	CATT
	· Yes, it is flexible to configure the RAN paging area. The signalling overhead for RAN-configured paging area is less since it is broadcasted to UEs especially the number of UE in light connection state is big, which is a normal case when light connection is supported by both of the network and the UE.

	LG
	· We could define RAN-configured paging area by cellIdentity sufficiently. Therefore, additional identifier of RAN-configured paging area is not required.

	NEC
	· No strong necessity is seen for us.

	Samsung
	· We do see a need and use cases for the RAN paging area ID. We cannot accept a large list with cell identities, which means that an explicit list of cells will be able to address only relatively small areas, especially if we consider LTE deployments at higher frequencies.

	Intel
	· We do not see essential to define a new RAN-configured paging area ID considering the target use case, and because this requires new broadcast signaling (in addition to the TA ID). 

	Qualcomm Incorporated
	· (Same comment as in discussion point 2 is repeated here)
· In NR_INACTIVE discussion, it was apparent that some companies think the scalability of the cell list option may be too limiting, hence the option of RAN level notification area ID is kept on the table. We think the same consideration applies here.　We suggest that RAN2 try to align the design as much as possible between LTE and NR. We strongly disagree to reusing CN level tracking area because the property of the necessary connection (S1 or X2) for the paging and context fetch is fundamentally different.

	Ericsson
	· We do not consider this option essential. 

	Sony
	· Agree with LG. We don’t think a new RAN identifier is needed. .

	ZTE
	· Yes. Agree with Nokia and QC.


2.3 RAN-configured DRX cycle

Discussion point 5. The DRX cycle values allowed for the eNB to configure a UE in light connection: 
· option (a) same values as idle paging DRX cycle (i.e. 32, 64, 128, and 256 radio frames), or 
· option (b) power of 2 values referring C-DRX values (i.e. 1, 2, 4, 8, 16, 32, 64, 128, 256 and 512 radio frames).
NOTE: The running CR to 36.331 captures the related FFS in Editor's Note 5, and the TP was updated assuming option (b).


ran-PagingCycle-r14
ENUMERATED

{  rf2, rf4, rf8, rf16, rf32, rf64, rf128, rf256}


Table 5. Company's view on the Discussion point 5
	DRX values
	Company's view

	a) Same as legacy paging DRX
	· Nokia: No clear need to extend the DRX cycles beyond this.
· Samsung: Even though Light Connection is modeled as part of CONNECTED, it is easier to follow the legacy paging DRX. 
· Ericsson: We also do not see the need to support lower values, but no strong view.

· ZTE: We have not strong view on the value range. If there intention of the work item is just to save paging signaling, it seems there is not strong motivation to shorten the value range.

	b) Multiple of legacy paging DRX
	· Kyocera: We think it’s natural to align with C-DRX cycles as much as possible, since Light Connection is a part of RRC Connected and also it’s likely configured to normal LTE UEs like smartphone, i.e., not limited to MTC UEs.
· Huawei, HiSilicon: option B is more flexible, it allows shorter DRX cycle for the UE which has low latency requirement.
· CATT: If the network deletes the UE context without informing the UE, the UE needs listen to both of the paging from CN and from RAN which is power consuming. The paging cycle for idle mode and light connection mode should align. The value of DRX cycle in idle mode should be multiple of the value of configured DRX cycle in light connection mode.
· LG : Our preference is option b based on C-DRX because lightweight connected UE is in RRC_CONNECTED. Also, DRX cycle of lightweight connection should be considered from the perspective of the fast data receiving versus potential power saving gains.
· NEC: a bit confused with option b)… We understood the actual values are listed above i.e. ([1],2,4,8,16,32,64,128, 256, 512} We do not see any need of “512”, but fine with other values.
· Intel: we see benefit to allow smaller values to provide more flexibility to the eNB to better adjust the DRX cycle to ongoing needs of the UE understanding that paging mechanism as defined in 36.304 is still applicable.
· Qualcomm Incorporated: We are fine to have this flexibility, but the value of RAN paging cycle shall be a divisor of CN paging DRX cycle.

· Sony: Agree with Kyocera, that aligning with C-DRX cycles is natural since the UE is still in connected mode.


Discussion point 6. Which paging DRX cycle should be used by a UE in light RRC connection and for the RAN-initiated paging? 
· option (a) The RAN-configured DRX cycle is always used (which is configured by eNB per UE basis), or

· option (b) The shortest of RAN-configured paging DRX cycle, UE specific DRX cycle (if configured by upper layers) and default DRX cycle (which is broadcasted).

NOTE: The running CR to 36.331 captures the related FFS in Editor's Note 2, and the TP was updated assuming option (b).

 Table 6. Company's view on the Discussion point 6
	DRX cycle to use
	Company's name and view

	a) RAN configured DRX
	· LG : We think that paging DRX cycle used by a UE in lightweight connection is up to RAN and it should be differentiated depending on the characteristics of the bearer or a UE. If a shorter value is needed than IDLE DRX, the RAN can configure paging DRX shorter.
· Sony: RAN configured DRX, which can be aligned with C-DRX, but also aligned with CN Paging cycles

	b) Shorter of RAN configured and default DRX
	· Nokia: UE should be able to receive any paging regardless whether initiated by MME or RAN
· Kyocera: We think Option b) is the safe bet in order to multiplex the paging occasions for legacy Paging and RAN-paging, especially if the MME needs to initiate Paging (as we commented in Discussion point 1).
· Huawei, HiSIlicon: option b is safer than option a, it can always guarantee that the UE use the suitable DRX, especially in state mismatch, even if the network use IDLE drx cycle to page the UE, the UE can still be reached with option b.
· CATT: UE can always receive paging irrespective to where the paging comes from. 
· KT: The shortest of RAN-configured paging DRX cycle, UE specific DRX cycle (if configured by upper layers) and default DRX cycle (which is broadcasted) is a safe option.
· NEC: This will be a safer approach. However, our assumption is to set the RAN configured DRX to shorter value than Idle paging DRX basically.
· Intel: for same reason as it is explained by other companies.
· Qualcomm Incorporated: It should be the shortest of RAN paging cycle, CN paging cycle and default paging cycle to meet the delay & reliability requirements of all the paging types.

· Ericsson: We support (b).
· ZTE: (b) which has the same principle as the legacy L-DRX should be considered as the baseline.


2.4 RRC Cause values
Discussion point 7. Is it needed/preferred that an eNB could prioritize differently access of UEs in light RRC connection for other values than MO data, MO signaling, and MT access? If so, please justify your response.
NOTE: The running CR to 36.331 captures the related FFS in Editor's Note 3.

Table 7. Company's view on the Discussion point 7
	Company's name
	Company's view

	Nokia
	· As per RAN2 agreement (”RRC Connection Resume procedure triggered by AS for PAU shall include additional indication for PAU”) cause value “PAU” is needed as the eNB should be able to distinguish that from other signaling.

	Kyocera
	· We think that MO data, MO signalling and MT access are enough since the eNB may be always able to push the UE to IDLE, e.g., when the NW is congested.  We’re also wondering how the AS layer distinguishes the other cause values, e.g., between highPriorityAccess and delayTolerantAccess, since the higher layer may not provide such an information for the resume cause during ECM Connected (i.e., not sure if it’s acceptable either to leave it up to UE implementation or to specify additional interaction with higher layers).

	Huawei, HiSIlicon:
	· Cause of PAU is also needed, based on the following reasons:
· 1) the network shall not reject a resume for PAU even if congestion occurs, because of reject of PAU may lead to more signaling for example of TAU. If PAU cause is not included, the network can’t differentiate it from normal RRC resume for data transmission.
· 2) the network may trigger fallback to RRC Connection Setup when it can’t retrieval the context of the UE (for example, due to no X2 with anchor) when receives the Resume Request from a UE for data transmission, however, for Resume Request triggered by PAU, the Resume Request for PAU shall be rejected so as the UE could trigger TAU to remove old S1 instated of fallback to RRC Connection setup

	CATT
	· Yes, share Huawei’s view.

	LG
	· We think that it is beneficial to send RRC cause to eNB for prioritization. According to the agreement in #96 meeting, we need to include additional indication for PAU. In addition, we would consider the RRC cause used for CSFB.

	KT
	· Agree with Huawei.

	NEC
	· Agree to introduce new cause “PAU”.

	Samsung
	· A new cause value is needed so that the network knows how to react to the received message.

	Intel
	· RAN2 needs to enable emergency and highPriorityAccess cause values taken into consideration CT1's recommendation #1 in LS C1-170531 "RAN2 should add support for emergency and highPriorityAccess cause values as additional resume cause values when resuming a light RRC connection. NAS would indicate to RRC when these cause values shall be used".
· For the PAU indication, we share the view that ideally it would be preferable if the UE could indicate this information via msg.3; however in LTE, as there is only one spare cause value left, we would suggest to also consider other options. For example, it seems possible to use MO-signaling cause value. For the fallback scenario, we believe a legacy NAS PDU (Service Request/TAU) could still be sent to the MME and it is not necessary to differentiate this scenario from eNB perspective.

	Qualcomm Incorporated
	· CT1 agreed that NAS will provide establishment causes. We are ready to accept that option. In addition, AS cause value “RAN notification area update” can be added.

	Ericsson
	· We agree, an indication for RAN Area update is needed. RAN2 need also consider the CT1 recommentation.

	Nokia
	· UPDATE of our position. PAU update reason as well as CT1 recommendation should be followed.

	Sony
	· Agree that RRC cause value for PAU seems relevant. This should be aligned with any potential TAU also causing PAU (as discussed for NR)

	ZTE
	· We have no strong view, but consider that PAU may need an extra cause value.


2.5 Awareness of light RRC connection in UE NAS
Discussion point 8. Does the UE NAS need to be aware when the UE is in light RRC connection? please justify your response.
NOTE: The running CR to 36.331 captures the related FFS in Editor's Note 1, and the TP was updated assuming option (a).

Table 8. Company's view on the Discussion point 8
	UE NAS
	Company's name and view

	a) yes, it is aware
	· Huawei, HiSilicon: it has been indicated in the conclusion 3 in the latest LS[C1-170531] from CT1, “Conclusion #3: The NAS at the UE needs to be informed by RRC when the UE goes into light RRC connection and when the UE goes out of light RRC connection.”
· CATT: Needs to align to CT1’s agreement.
· NEC: we have not yet fully understood the need of this but it would be good to aligned with CT1 status. Maybe RAN2 can ask some clarification.
· Intel: Needs to align to CT1’s agreement.
· Qualcomm Incorporated: CT1 agreed it is necessary and outlined in what cases NAS needs to be involved.
· Ericsson: We also noted the CT1 LS, and we need to further assess the reasons raised by CT1, as well as potential other reasons, as well as how NAS need to be made aware.
· Nokia UPDATE: NAS can be made aware – we don’t have any problems with that and CT1 recommendation should be followed. 
· ZTE: If CT1 requires the UE indication to NAS, there should be no problem from RAN2. But the details on which case the UE should indicate to the NAS may need to be discussed further.

	b) no, it is not aware
	· Nokia: Ok, as RRC is supposed to set the resume cause -values. However, MO data should also trigger resume procedure ( basically PDCP should be aware of LC and initiate resume procedure at MO data arrival
· Kyocera: We just assume Light Connection as temporally inactive of AS, i.e., not RRC IDLE. So, NAS may perform the current ECM Connected procedures transparently.
· LG : Our preference is that UE NAS does not need to be aware when UE is in lightweight connection. Since RAN2 agreed that lightweight connected UE is in RRC_CONNECTED, NAS interaction should be minimized. In this aspect, we think that RAN2 agreed that “RRC Connection Resume procedure triggered by AS for PAU” in #96 meeting.
· KT: We think Light connection is a substate of RRC CONNECTED. So, we assume that NAS at the UE need not to be informed by RRC.
· Sony: Basically the NAS would not need to know, since no NAS procedures would be affected. Though possible in some error cases, where e,g. the RAN fails to reach the UE, the MME may have benefits to know paging escalation is needed in advance, but might be for SA2 to evaluate.


2.6 Light RRC connection support indication by eNB

Discussion point 9. Does the eNB need to broadcast a light RRC connection? please justify your response.
NOTE: The running CR to 36.331 captures the related FFS in Editor's Note 1, and the TP was updated assuming option (a).

Table 9. Company's view on the Discussion point 9
	eNB support indication
	Company's name and view

	a) yes
	· Nokia: Would enable LC UE to initiate appropriate procedure (resume vs. connection setup) subject to eNB LC support
· Kyocera: We think RRC Connection Resume Request should only be sent if the eNB supports it, similar to the existing up-CIoT-EPS-Optimisation case. But we think it should be discussed how the UE behaves when the UE in Light Connection enters the cell belonging to the eNB not supporting Light Connection.
· Huawei, HiSilicon: According to the indication in the system information, if the new eNB does not support Light Connection, the UE could know RRC Connection Resume for PAU is not allowed in this cell.  Further discussion on the UE behavior is needed, because the UE is currently out of paging area, however the old anchor doesn’t know that. The simple way is let the UE to trigger “radio connection failure” to NAS layer and NAS layer could trigger NAS recovery, and old S1 could be removed in such way.
· CATT: It is not a mandatory feature for the network and UE needs the information.
· LG : This option is not our preference, but if it is supported, fast recovery could be possible to handle this indication.
· KT: It is useful for the UE moving to the other eNBs which are not the anchor eNB to know whether UE can RRC connection resume or not.
· NEC: This may be similar discussion for CIoT UP support. Then, a) “Yes” is aligned with that.
· Samsung: From the network side perspective, it is not possible to assume that Light Connection feature will be deployed in all the eNB(s). However, as noted by Huawei, we would need to clarify what a UE behavior would be in this case.
· Intel: the UE needs to know whether the UE understands RRC Connection Resume Request message; therefore legacy up-CIoT-EPS-Optimisation or a new IE could be considered. We have slightly preference to define a new IE specific to light connection in case networks/operators only want to enable one of the features on their networks (light connection or Rel-13 UP CIoT Optim.)
· Qualcomm Incorporated: This is necessary if we only take the “cell list” option for configuring RAN notification area. In case we adopt RAN notification area ID option, there is no additional indication for light connection support is necessary, i.e. broadcasting RAN notification area ID is an implicit indication that the cell supports light connection.

· Ericsson: We agree, a light connection in SIB is needed. A LC UE need to know whether the cell supports light connection or not. Only when the cell supports light connection, a UE in light connection will try to resume its RRC. 
· Nokia UPDATE: LC support would be nice to have. What is then UE behavior? So this should be answered and solved e.g. on solution is to rely on NW noticing that UE does not answer to Paging and then falling back to CN paging which resolves the situation. This would not require any changes. Another option is UE based solution, UE would make e.g. re-establishment attempt. 
· ZTE: Yes. We should avoid that the UE autonomously initiates the resume procedure. Details on whether the indication is explicit or implicit can be discussed further.

	b) no
	· LG : We are confused about required behavior of indication. As far as we know, if a light connection support indication is required, it would be only when a UE in lightweight connected moves out of RAN paging area. The UE will receive the information of same RAN paging area from network when entering a lightweight connection. Therefore, while in the same RAN paging area, it is unnecessary to consider whether or not the corresponding cell is supported light connection feature. If the UE moves out of configured RAN paging area not supported light connection, there should be a procedure to make a UE in LC as RRC_IDLE and to trigger a release of S1 connection, e.g. RRC Resume reject message or RRC Connection Release message. If the UE moves to RRC_IDLE based on availability of light connection, it could cause state mismatch between the UE and the network.
· Sony: Agree with LG, but also Kyocera, that don’t think we need the eNB to broadcast an indicator, but the case where some cell outside the defined notification area does not support LC would  need a defined behavior.


2.7 UE reachability management in RAN

During the discussion in SA2#118bis and CT1 #101bis, several companies has expressed the concerns in [1]-[5] that RAN shall perform UE reachability monitoring (for example periodical PAU) for lightly connected UE given that periodical TAU is not used in ECM-CONNECTED state. The UE reachability management is used to ensure that UEs which are no longer reachable (e.g. powered off without detach or, out of coverage) will be detected by network. In the LS [6] from CT1, “CT1 expects that RAN2 will specify a periodic update mechanism at the RRC level for the UE in light RRC connection.” We assume this will lead to RAN2 impacts. We would like to add this as open issue and trigger the discussion.

Discussion point 10. Is periodical PAU needed for UE reachability monitoring in RAN? Please justify your response.

Table 10. Company's view on the Discussion point 10
	Need of periodical PAU
	Company's name and view

	·       Yes 
	· Huawei, HiSIlicon: Yes, periodical PAU is needed. Without reachability monitoring, if the UE is out of coverage, the RAN will not know the UE is unreachable until DL data/signaling is received from CN and followed by RAN paging fails. Furthermore, after the RAN paging failure, the network may assume the UE is unreachable.  But how to know that the UE is reachable again is not clear. Periodical PAU could be useful to notify the network the recovery of the UE.  
· CATT: Yes, CN paging needs to be supported in light connection state.
· LG : To avoid at least mis-synchronization of UE and RAN/CN states, periodic location update is beneficial. However, after the periodic location update, whether AS context of UE is moved to a serving eNB or not and whether the anchor eNB is changed or not is need to further discussion.
· KT: We think entering the IDLE mode is straightforward both for the UE and network.
· NEC: Yes, to make sure the UE location in RAN level. Also for failure case as discussed in point 1 (corner-case), this is beneficial.
· Samsung: UMTS system has so-called periodic CELL UPDATE feature, which can be viewed as the periodic PAU for the LTE Light Connection mode. In general, such a functionality can be beneficial for the stability of the whole system.
· Intel: periodic PAU is needed considering the inputs provided by CT1 and SA2 in the LSs C1-170531 and S2-170698.
· Qualcomm Incorporated: Yes, this is necessary.
· Ericsson: We agree,periodical RAN Area Update is needed. In LS S2-170698, SA2 also indicated that “RAN is expected to have a periodic Update procedure that is lesser or equal to pTAU timer”.
· Nokia: Periodic RAN area update seems to diminish usefulness of the feature and it should be only introduced if absolutely necessary. We have not really yet understood why fallback to CN paging does not solve reachability issues indicated by CT1. 
· Sony: Seems to be needed, anyway the failure case might occur that the eNB does not know that the UE might be OoC until the periodic TAU is triggered.
· ZTE: We have no strong view on this point. Maybe CT1’s views should be respected.

	No
	· 

	
	· 


If the answer of discussion point 10 is yes, then please provide the following responses:

Discussion point 11. The periodicity values allowed for the eNB to configure a UE in light connection for periodical PAU

We can refer to the periodical cell update timer used for URA-PCH in UTRAN, the values of which are: 

  {5, 10, 30, 60, 120, 360, 720, infinity}   (Value in minutes. Default value is 30)

Companies could provide the suggest values on this.

Table 11. Company's view on the Discussion point 11
	Value 
	Company's name and view

	a) the listed values are acceptable
	· Huawei, HiSIlicon
· CATT
· UMTS values are the good starting point, which we can revise if needed.
· Qualcomm Incorporated
· ZTE

	b) other values suggest 
	· Intel: as the periodic PAU timer should be shorter than the periodic TAU timer (which range is on the order of 30 or 45 or 60 minutes), we wonder whether it might be good to define a finer granularity in the lower values than in UMTS for better system tuning (e.g. {1, 2, 5, 10, 20, 30,40, 50 60, 120, 360, 720, infinity} in minutes)

	c) others
	· LG : We don’t have strong opinion. We think that the periodical location update timer per UE will be beneficial.
· Sony: No strong view. Might depend on UE traffic behavior.
.


Discussion point 12. What’s the expected UE behavior if the UE is out of coverage when periodical PAU timer expires?

Table 12. Company's view on the Discussion point 12
	Value 
	Company's name and view

	a)enter IDLE
	· Huawei, HiSIlicon: When the periodical PAU timer expiries and the UE is out of coverage, the UE is unable to send PAU to network. Upon periodical PAU timer expiry in network and PAU is not received from the UE, the network may think that the UE is unreachable and release the resources in network and thus the UE is in IDLE from network perspective. Therefore, it is beneficial to also let the UE to enter IDLE mode to keep same RRC state with network.
· CATT: If the network does not receive periodical PAU from UE, it should delete the UE context and UE should have the same behavior then goes to idle mode.. 
· LG : Considering the purpose of timer, it is natural to delete AS context in the network when periodical PAU timer expires. Therefore, it is also natural that a UE in lightweight connection also enters RRC_IDLE state.
· NEC: theoretically, the UE enters IDLE upon detecting out of coverage and then release the timer even before expiry.
· Intel: we share similar understanding as Huawei:

· Actions in UE side: on failure of PAU procedure, the UE will autonomously enter RRC_IDLE. NAS is informed about the transition to RRC Idle.  

· Actions in network side: the eNB will not receive the periodic PAU associated with a UE when it was expected -> this triggers the eNB to release the UE context and inform MME with S1 context release and move UE to EMM Idle.

· Sony: Agree with rest of companies
· ZTE: The network will remove the UE context if the expected update is not received. Then the UE should enter IDLE.

	b) other options 
	· Samsung: Maybe we misunderstood the question, but if a UE detects out-of-coverage situation, it will trigger the corresponding set of actions (even before initiating the PAU procedure). Do we need to specify anything specific on top of the legacy behavior?
· Qualcomm Incorporated: Out of coverage is not well defined within cell (re)selection procedure. We think that the UE shall enter idle mode when any cell selection is triggered, regardless of the state of periodical update timer. This is based on CT1 agreement that PLMN selection is not supported in light connection.
· Ericsson: Most essential is that light-connected UE, when again detects a suitable cell after timer expiry, triggers an access to inform the network. Whether this is a Resume or RRCConnectinRequest need further discussions
· Nokia: No solution needed as necessity of periodic PAU is questionable. 

	
	· 


3 Email discussion result
The following 14 companies shared their views on this email discussion: Nokia, Kyocera, Huawei, HiSilicon, CATT, LG, KT, NEC, Samsung, Qualcomm, Ericsson, Sony, ZTE and Intel.

Sections 3.1 to 3.7 include a summary of companies' views provided for each discussion point in section 2.1 to 2.7 and, based on this summary, section 3.8 include the proposals for discussion and agreement.

3.1 Summary on UE ID sent on the paging message
3.1.1 Discussion point 1

RAN2 is asked to confirmed the working assumption that the "Resume ID will be used in the RAN initiated paging message".
· 13 companies (Nokia, Kyocera, Huawei, HiSilicon, CATT, LG, KT, NEC, Qualcomm, Ericsson, Sony, ZTE and Intel) confirms the working assumption "Resume ID will be used in the RAN initiated paging message".

· 2 companies (Nokia, Samsung) prefers using S-TMSI for the RAN initiated paging message. In addition, the following points were also suggested for consideration:

· eNB would need to be informed upon connection setup of the S-TMSI of the UE supporting light connection.
RAN2 is asked to confirmed the working assumption that the "UE needs to check both the S-TMSI and Resume ID in the paging message".
· 8 companies (Nokia, Huawei, HiSilicon, CATT, NEC, Qualcomm, Ericsson, and Intel) confirms the working assumption UE needs to check both Resume ID or CN paging ID (i.e. S-TMSI or IMSI) in the paging message. In addition, the following comments were provided:
· If CN paging is received by the UE in light connection, the UE should go to idle mode and then indicate the reception of CN paging to NAS. Behaviour of AS and NAS after that is as legacy.

· The light connected UE shall at reception of the RRC paging message (in a cell supporting light connection) respond to the paging message by attempting to resume its RRC connection (regardless of the UE ID used).
· Clarify UE behaviour when is paged by MME (via IMSI or S-TMSI) when in light connection.

· 5 companies (Kyocera, LG, NEC, Nokia, Samsung) did not agree or shown concerns having the UE to decode both, resumeID and CN ID (i.e. S-TMSI or IMSI) and the following comments were provided:
· For corner cases, e.g., mis-synchronization of UE and RAN/CN states, the periodic RAN paging area update procedure should be used without requiring the UE to also decode CN paging ID.
· The need to enable the S-TMSI is motivated by the fall back case (e.g. RAN paging is not reachable to the UE and the CN paging is triggered at some corner-case); however this corner-case could be solve by either checking S-TMSI or periodic RAN paging area update.
Proposal 1. The Resume ID will be used in the RAN initiated paging message. 
Proposal 2. To discuss UE in light connection behaviour upon reception of paging: option (a) UE in light connection checks both Resume ID and CN paging ID (i.e. S-TMSI or IMSI) or option (b), UE in light connection only checks Resume ID.

Proposal 2.1. If option (a) is agreed, to discuss UE's actions when is paged using CN paging ID while been in light connection: alternative (a.1) UE enters into idle mode and follows legacy procedure (i.e. a new connection RRC Connection is established), or alternative (a.2) if the cell supports light connection feature, UE continues in light connection and resumes the light connection or, if the cell does not support light connection feature, same as alt. (a.1).
Proposal 2.2. If option (b), it means that the RAN periodic area update procedure is used to solve any mis-synchronization of UE and RAN/CN states.
3.2 Summary on RAN paging area

3.2.1 Discussion point 2

How should the signaling detail of cell list be defined for the RAN-configured paging area?
· 1 company (Nokia) supports using ECGI (option a) if the RAN-configured paging area could accommodate cells across different PLMN.
· 12 companies (Nokia, Kyocera, Huawei, HiSilicon, LG, KT, NEC, Samsung, Qualcomm, Ericsson, Sony and Intel) support using CellIdentity, understanding that the RAN-configured paging area contains cells of one PLMN.
· 4 companies (Huawei, HiSilicon, Qualcomm, Ericsson) suggested the following optimizations or other options to consider:
· To use only part of MSB bits of the CellIdentity, as the cells belonging to the same eNB usually have common bits.
· To use a combination of a list of cells and CN area IDs.
· To aligned designed between LTE and NR and avoid reusing the CN level TA.
· To allow that the network not configure any RAN-configured paging area, which is understood by the UE in light connection that the RAN-configured paging area is the same to the CN level TA.

· 1 company (ZTE) suggests considering the RAN ID to avoid large list of cell IDs.

Proposal 3. The cell list for the RAN-configured paging area is defined using the CellIdentity. Further optimizations could be discussed based on contributions.
3.2.2 Discussion point 3

 How many should be the maximum number of cells within the list?
· 6 companies (Nokia, Kyocera, NEC, Samsung, Sony and Intel) support 32 as the maximum number of cells although it is also mention that higher value could be considered.
· 2 companies (Huawei, HiSilicon) support 256 as the maximum number of cells.
· 4 companies (LG, Qualcomm, Ericsson and ZTE) support a higher boundary than 64 as the maximum number of cells.

Proposal 4. To define the maximum number of cells as 128 (as middle ground point as both 32, and higher values (such as 256) were also suggested).
3.2.3 Discussion point 4

Should a new RAN-configured paging area identifier (ID) be another option for the RAN-configured paging area?
· 4 companies (Nokia, CATT, Samsung and ZTE) support also using a new RAN-configured paging area ID.
· 5 companies (Kyocera, Huawei, HiSilicon, NEC, and Qualcomm) are open on using a new RAN-configured paging area ID. Some of them also that if this is controversial, it could also be considered in future releases.
· 4 companies (LG, Ericsson, Sony and Intel) do not support using a new RAN-configured paging area ID e.g. as it is not seen essential.
Proposal 5. To post-pone for future release the discussion on whether to define of a new RAN-configured paging area identifier (ID) as another option for the RAN-configured paging area.
3.3 Summary on RAN-configured DRX cycle
3.3.1 Discussion point 5

 Which values are used for the paging DRX cycle by the eNB to configure a UE in light connection?
· 4 companies (Nokia, Samsung, Ericsson and ZTE) support the following values: 32, 64, 128, and 256 radio frames (which are the same as the one used for idle paging DRX), as per option a.
· 9 companies (Kyocera, Huawei, HiSilicon, CATT, LG, NEC, Qualcomm, Sony and Intel) support the following values: 1, 2, 4, 8, 16, 32, 64, 128, 256 and 512 radio frames (which are power of 2 values and allows that the value of RAN-configured DRX cycle in light connection mode is divisor of the value of DRX cycle in idle mode), as per option b. It is also pointed that and 512 rf might not be needed.
Proposal 6. The values of the RAN-configured DRX cycle (which is used for the RAN-initiated paging mechanism) are 1, 2, 4, 8, 16, 32, 64, 128, and 256 radio frames.
3.3.2 Discussion point 6

Which paging DRX cycle should be used by a UE in light RRC connection and for the RAN-initiated paging?
· 2 companies (LG, and Sony) supports to use always the RAN-configured DRX cycle, as per option a.

· 12 companies (Nokia, Kyocera, Huawei, HiSilicon, CATT, KT, NEC, Samsung, Qualcomm, Ericsson, ZTE and Intel) support to use the shortest of RAN-configured paging DRX cycle, UE specific DRX cycle (if configured by upper layers) and default DRX cycle (which is broadcasted), as per option b.
Proposal 7. The paging DRX cycle, used by a UE in light RRC connection and for the RAN-initiated paging, should be the shortest of RAN-configured paging DRX cycle, UE specific DRX cycle (if configured by upper layers) and default DRX cycle (which is broadcasted).
Proposal 7.1. NOTE – if proposal 2.2 were agreed, RAN2 should discuss whether UE in light connection requires to monitor UE specific DRX cycle (if configured by upper layers), as indicated in proposal 7.

3.4 Summary on RRC Cause values
3.4.1 Discussion point 7

Is it needed/preferred that an eNB could prioritize differently access of UEs in light RRC connection for other values than MO data, MO signaling, and MT access?
· For the paging area update (PAU) indication:

· 10 companies (Nokia, Huawei, HiSilicon, CATT, LG, KT, NEC, Qualcomm, Sony and ZTE) support defining a new resume cause for the PAU as it needs to be differentiated from the MO signaling to guarantee that for congestion scenarios, the network does not reject these UEs, and for the scenarios where the UE AS Context is not found in the RAN level, that the network could reject these UEs (instead of triggering a fall-back to establish a new RRC connection) in order to trigger a TAU (which would remove the old S1).
· 1 company (Intel) shows concern on using the last spare cause value for PAU and suggest to also discuss other options for the PAU e.g. use MO-signaling cause value, and for the fallback scenario, UE could send legacy NAS PDU (Service Request/TAU) to the MME.
· 1 company (LG) supports using the RRC resume cause to differentiate CSFB.

· 1 company (Samsung) supports using a new cause for the network to know how to react to the received message.
· 4 companies (Qualcomm, Ericsson, Nokia and Intel) support to define emergency and highPriorityAccess cause values taken into consideration CT1's recommendation #1 in LS C1-170531.
Proposal 8. To also enable the following resume cause values to be used by a UE in light connection:

Proposal 8.1. A new value (e.g. ranAreaUpdate) for the UE to indicate the access due to a paging area update (PAU) procedure. 
Proposal 8.2. The emergency and highPriorityAccess values as requested by CT1 (i.e. "RAN2 should add support for emergency and highPriorityAccess cause values as additional resume cause values when resuming a light RRC connection. NAS would indicate to RRC when these cause values shall be used").
3.5 Summary on awareness of light RRC connection in UE NAS
3.5.1 Discussion point 8

Does the UE NAS need to be aware when the UE is in light RRC connection? 
· 9 companies (Huawei, HiSilicon, CATT, NEC, Qualcomm, Ericsson, Nokia, ZTE and Intel) support that UE NAS is aware when UE enters in light RRC connection and when exits from it, which is aligned with CT1 feedback in the LS C1-170531 (i.e. “Conclusion #3: The NAS at the UE needs to be informed by RRC when the UE goes into light RRC connection and when the UE goes out of light RRC connection.”). It is also pointed that it might be good to better understand CT1's reasons and also outlined in which cases the NAS needs to be involved.
· 4 companies (Kyocera, LG, KT and Sony) do not support or do not see essential that UE NAS of this, as the UE NAS is in ECM_CONNECTED.
Proposal 9. The UE AS notifies the UE NAS when entering to and exiting from light RRC connection.
3.6 Summary on Light RRC connection support indication by eNB

3.6.1 Discussion point 9
Does the eNB need to broadcast a light RRC connection?
· 12 companies (Nokia, Kyocera, Huawei, HiSilicon, CATT, KT, NEC, Samsung, Qualcomm, Ericsson, ZTE and Intel) support that the network indicates its support for light RRC connection feature. Most companies supported the definition of a new broadcast IE, and in addition, the following comments were pointed:

· To discuss the UE's behaviour when the UE in Light Connection enters the cell belonging to the eNB not supporting Light Connection.
· If the new eNB does not support Light Connection, the UE could know RRC Connection Resume for PAU is not allowed in this cell. The UE could trigger “radio connection failure” to NAS layer and NAS layer could trigger NAS recovery, and old S1 could be removed in such way.
· To also allow fast recovery when handling this new indication.
· It is also pointed that the RAN notification ID could be used as an explicit indication that the cell supports light connection indication.
· This new indication may be treated similarly to up-CIoT-EPS-Optimisation.
· 2 companies (LG and Sony) do not support the need for the network to indicate its support of light RRC connection feature as the UE is already configured with a RAN paging area with the following behaviour: if the UE moves out of configured RAN paging area not supported light connection, there should be a procedure to make a UE in LC as RRC_IDLE and to trigger a release of S1 connection, e.g. RRC Resume reject message or RRC Connection Release message. 
Proposal 10. A UE knows whether the cell supports light RRC connection feature via a broadcast indication. The UE behaviour needs to be defined; details to be discussed based on contributions. 
3.7 Summary on UE reachability management in RAN

3.7.1 Discussion point 10
Is periodical paging area update (PAU) procedure needed for UE reachability monitoring in RAN?
· 13 companies (Huawei, HiSilicon, CATT, LG, KT, NEC, Samsung, Qualcomm, Ericsson, Nokia, Sony, ZTE and Intel) supports defining a periodic PAU procedure is needed to avoid UE and network mismatch of the UE state and taken into consideration CT1 and SA2 inputs in their LSs (C1-170531 and S2-170698).
Proposal 11. To define a periodic paging area update (PAU) procedure for the RAN to perform UE's reachability monitoring.
3.7.2 Discussion point 11
Which values should be allowed for the periodic UE's reachability timers allowed for the eNB to configure a UE in light connection for periodical PAU?
· 6 companies (Huawei, HiSilicon, CATT, Qualcomm, ZTE and Intel) support using the values of the periodical cell update timer used for URA-PCH in UTRAN, i.e. {5, 10, 30, 60, 120, 360, 720, infinity} with the value in minutes and default value been 30 minutes.

· 1 company (Intel) also suggest considering additional values (1, 2, 20, 40, and 50) to allow finer granularity for better system tunning.
· 2 companies (LG and Sony) support the usage of this timer but do not have strong view on the values. 

Proposal 12. To define the following values for the periodic UE's reachability timer which is used by the eNB to configure a UE in light connection for periodical PAU procedure: {5, 10, 30, 60, 120, 360, 720, infinity} with the value in minutes and default value been 30 minutes. 
3.7.3 Discussion point 12
What’s the expected UE behavior if the UE is out of coverage when periodical PAU timer expires?
· 7 companies (Huawei, HiSilicon, CATT, LG, NEC, Sony and Intel) support that UE enters into idle mode and the following comments are also pointed:
· When the periodical PAU timer expiries and the UE is out of coverage, the UE is unable to send PAU to network. 

· Actions in network side: the network may think that the UE is unreachable and release the resources in network (including the release of the S1 connection associated with the UE) and thus the UE is in IDLE from network perspective.

· Actions in UE side: on failure of PAU procedure, the UE will autonomously enter RRC_IDLE. NAS is informed about the transition to RRC Idle. 

· The UE enters IDLE upon detecting out of coverage and then release the timer even before expiry
· 4 companies (Samsung, Qualcomm, Ericsson and Nokia) provided the following points for consideration
· If a UE detects out-of-coverage situation, the UE triggers the corresponding set of actions (even before initiating the PAU procedure) based on legacy behaviour.

· The out of coverage is not well defined within cell (re)selection procedure; the UE in light connection shall enter idle mode when any cell selection is triggered, regardless of the state of periodical update timer (taken also into consideration the CT1 agreement that PLMN selection is not supported in light connection).

· A light-connected UE, when again detects a suitable cell after timer expiry, triggers an access to inform the network. FFS if this is a resume or establishment of a new RRC connection. 
· No solution is needed because necessity of periodic PAU is questionable.
Proposal 13. If PAU procedure fails (e.g., UE out of coverage when periodic PAU timer expires), the UE AS autonomously leaving RRC_CONNECTED (in light connection) to RRC_IDLE and informs the UE NAS of the failure of the light RRC connection. 
3.8 Summary of Proposals

The summary of the proposals for RAN2 to discuss and agree are the following:
Proposal 1.
The Resume ID will be used in the RAN initiated paging message.
Proposal 2.
To discuss UE in light connection behaviour upon reception of paging: option (a) UE in light connection checks both Resume ID and CN paging ID (i.e. S-TMSI or IMSI) or option (b), UE in light connection only checks Resume ID.
Proposal 2.1.
If option (a) is agreed, to discuss UE's actions when is paged using CN paging ID while been in light connection: alternative (a.1) UE enters into idle mode and follows legacy procedure (i.e. a new connection RRC Connection is established), or alternative (a.2) if the cell supports light connection feature, UE continues in light connection and resumes the light connection or, if the cell does not support light connection feature, same as alt. (a.1).
Proposal 2.2.
If option (b), it means that the RAN periodic area update procedure is used to solve any mis-synchronization of UE and RAN/CN states.
Proposal 3.
The cell list for the RAN-configured paging area is defined using the CellIdentity. Further optimizations could be discussed based on contributions.
Proposal 4.
To define the maximum number of cells as 128 (as middle ground point as both 32, and higher values (such as 256) were also suggested).
Proposal 5.
To post-pone for future release the discussion on whether to define of a new RAN-configured paging area identifier (ID) as another option for the RAN-configured paging area.
Proposal 6.
The values of the RAN-configured DRX cycle (which is used for the RAN-initiated paging mechanism) are 1, 2, 4, 8, 16, 32, 64, 128, and 256 radio frames.
Proposal 7.
The paging DRX cycle, used by a UE in light RRC connection and for the RAN-initiated paging, should be the shortest of RAN-configured paging DRX cycle, UE specific DRX cycle (if configured by upper layers) and default DRX cycle (which is broadcasted).
Proposal 7.1.
NOTE – if proposal 2.2 were agreed, RAN2 should discuss whether UE in light connection requires to monitor UE specific DRX cycle (if configured by upper layers), as indicated in proposal 7.
Proposal 8.
To also enable the following resume cause values to be used by a UE in light connection:
Proposal 8.1.
A new value (e.g. ranAreaUpdate) for the UE to indicate the access due to a paging area update (PAU) procedure.
Proposal 8.2.
The emergency and highPriorityAccess values as requested by CT1 (i.e. "RAN2 should add support for emergency and highPriorityAccess cause values as additional resume cause values when resuming a light RRC connection. NAS would indicate to RRC when these cause values shall be used").
Proposal 9.
The UE AS notifies the UE NAS when entering to and exiting from light RRC connection.
Proposal 10.
A UE knows whether the cell supports light RRC connection feature via a broadcast indication. The UE behaviour needs to be defined; details to be discussed based on contributions.
Proposal 11.
To define a periodic paging area update (PAU) procedure for the RAN to perform UE's reachability monitoring.
Proposal 12.
To define the following values for the periodic UE's reachability timer which is used by the eNB to configure a UE in light connection for periodical PAU procedure: {5, 10, 30, 60, 120, 360, 720, infinity} with the value in minutes and default value been 30 minutes.
Proposal 13.
If PAU procedure fails (e.g., UE out of coverage when periodic PAU timer expires), the UE AS autonomously leaving RRC_CONNECTED (in light connection) to RRC_IDLE and informs the UE NAS of the failure of the light RRC connection.
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