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1 Introduction

This email discussion "[95bis#20][LTE/light connection] Running stage-3 36.331 CRs for each modelling option of Light Connection " aims to progress on the stage-3 technical details and open aspects to be further discussed based on the agreements made on RAN2#95bis meeting for the three possible RRC modelling options for light connection. For reference, the submitted contributions on RAN2#95bis meeting and the agreements from the RAN2#95bis, RAN2#95 and RAN2#94 meetings are included in sections 4 and section 5 correspondingly.
The intended outcome of this email discussion is for companies to get 3 potential CRs for each modelling and, if applicable, to provide the list of identified FFS and/or recommendations for RAN2 to further discuss.
This document provides a framework for companies to provide their inputs/comments on the drafted 3 CRs, including their view to the question associated with the captured editor’s notes, and the TP changes.
2 Discussion
As previously mentioned, the drafted CRs to TS 36.331 capture three options of RRC modelling for light RRC connection:
1. Model A-1: Lightly connected UEs are in RRC_CONNECTED with light connection indication and ECM_CONNECTED with the reestablishment proc.
2. Model A-2: Lightly connected UEs are in RRC_CONNECTED light connection mode and ECM_CONNECTED using the suspend-resume proc.
3. Model B: Lightly connected UEs are in RRC_IDLE with light connection indication and ECM_IDLE using the suspend-resume proc.
The following sections provide discussion tables for each modeling stage-3 CR on sections 2.1, 2.2 and 2.3 respectively; and overall comparison/preference between the 3 modellings on section 2.4.
2.1 Model A-1 (RRC_CONNECTED, using re-establishment and reconfiguration messages)
2.1.1 (A-1) Discussion on the captured editor’s notes in the Model A-1 CR
The following discussion points are related to the FFS in the Model A-1 CR.  Please refer to the corresponding Editor’s note in the Model A-1 CR for further information on these discussion points.
Discussion point 1. What are the foreseen impacts of applying Idle mode procedures in 36.304 (e.g. Cell reselection, Paging reception) by a UE in RRC_CONNECTED with a light RRC connection (as per editor's note 1)?   
Table 1. Company's view on the Discussion point 1
	Company's name
	Company's view

	Intel
	· As indicated above, UE Idle behavior specified in 36.304 will be applicable for UEs in Light connection.  Hence TS 36.304 "User Equipment (UE) procedures in idle mode" would need to be updated to support its usage of this by UEs in RRC_CONNECTED with light RRC connection. 

· As specified in 36.304, input from NAS is needed in this state.

· Hence Light Connected is not exactly the same as RRC_CONNECTED.

· => Our preference is that NAS still handles these functionalities for UEs in light connection as it does in legacy ECM_IDLE, which would mean that the UE NAS needs to be aware when UE is in light RRC connection in order to enable the applicable procedures of the idle mode procedures (with the required updates, if decided by CT1).



	Ericsson
	 36.304 need to capture the idle mode features covered by this specification that are applicable for UEs in RRC_CONNECTED with light RRC connection.
We agree NAS should still handle the functionalities for UEs in light connection as it does in legacy ECM_IDLE, e.g. on PLMN selection. One particular feature to discuss is Background search for Higher Priority PLMN.



	Qualcomm Incorporated
	· We propose to categorize this issue as a common issue for all the options discussed in this document (A1, A2 and B)
· Applicability of features described in 36.304 in each solution option should be further discussed.
· PLMN selection
· Cell reselection to CSG
· eDRX
· Logged MDT
· Sidelink


	LGE
	· In our understanding we agreed that only cell reselection and paging reception are supported by a UE in LC among IDLE mode procedures in 36.304. Since we think that a UE in LC stays in RRC_CONNECTED with modeling A, there is no need to consider about other IDLE procedure. However, if necessary, we could discuss later release.

	Nokia
	· Probably it would be sufficient to indicate that UE applies idle mode procedures as defined in 36.304 when enterint light connection.

	Huawei,HiSilicon
	· Baseline is to claim that UE applies idle mode procedures as defined in 36.304 in light connection mode., any further different points could be studied case by case, for example, DRX handling, etc

	ZTE
	· From our understanding, the legacy cell reselection procedure in 36.304 can be reused. Regarding I-DRX, we could have a separate discussion.

	Sony
	· Agree with LGE


Discussion point 2. Please provide your view on the usage of a two-step RRC procedure (re-establishment followed by reconfiguration), which is required when resuming from light RRC connection (as per editor's note 2)? 
Table 2. Company's view on the Discussion point 2
	Company's name
	Company's view

	Intel
	· Two step RRC procedure (re-establishment followed by reconfiguration) leads to additional delay and signalling compared to RRC resume procedure while bringing no additional benefit.

· => Our preference is not to change legacy purpose of re-establishment procedure, understanding that a one-step RRC procedure to resume the RRC suspended connection is allowed by legacy LTE by resume procedure. Therefore, the resume procedure could be re-used by light connected UE. 


	Ericsson
	Legacy behavior of re-establishment procedure should not be changed. If  two-step procedure is a problem, resume procedure should be used, or consider a new procedure.

	Qualcomm Incorporated
	We should first discuss the functions required to be realized in the transition from light connection mode to normal connected mode, and then pick the appropriate signaling procedure, including possibility of defining a new procedure.

	LGE
	Since, the lightweight connected UE AS context including DRBs is kept in both UE and eNB, one-step is sufficient. However, if necessary by network, UE could perform reconfiguration procedure.

	Nokia
	Easiest way to introduce is to use 2-step procedure. Of course one could define completely new re-establishment message with “resume id” style unique identity which could be used to reduce delay. But we don’t see that as important optimization

	Huawei,HiSilicon
	It will introduce unnecessary signaling cost and delay, so if we decide to use re-establishment procedure, we need to try to optimize this to one step.

	ZTE
	Agree with Intel that not to change the legacy purpose of re-establishment.

	Sony
	Agree with LGE


Discussion point 3. Is it needed to have different cause values for MO data, MO signalling and Paging response when sending RRCConnectionReestablishmentRequest message when resuming from light RRC connection (as per editor's note 3 on the Model A-1 CR)? 

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

	Intel
	=> In our view, different cause values will be useful for network to prioritise during congestion.  However, it is difficult to include them as there isn’t enough bits available in RRCConnectionReestablishmentRequest.


	Ericsson
	Yes, we consider this beneficial for eNB to prioritize accesses.

	Qualcomm Incorporated
	· We should first discuss whether those cause values are beneficial regardless of what message is used.
We think it is beneficial to carry those cause values for the eNB to be able to prioritize the accesses from UEs.

	LGE
	· We agree with Qualcomm view.

	Nokia
	If model A (any variant) is used for light connection then we assume ACB is not applied as UE is already in connected mode. If ACB is seen necessary then we should follow mode B.

But what about if UE is performing paging area update, wouldn’t eNB need to be aware of that in order to understand whether to move context of suspend the UE?

· 

	Huawei,HiSilicon
	At least MO signaling, MO dtata, MT and PAU(paging area update)  are needed for the network handling if congestion occurs

	ZTE
	We think the cause value does not have to be extended. We can at lease reuse MO data, MO signaling and MT.

	Sony
	Agree with Ericsson


Discussion point 4. Should the recovery mechanism upon T311/301 expiry be done by AS or NAS (as per editor's note 4 on the Model A-1 CR)?
 Table 4. Company's view on the Discussion point 4
	Company's name
	Company's view

	Intel
	· => We prefer to re-use that the recovery mechanism is handled in NAS as it is done today rather than redefine the whole mechanism in AS (leaving up to CT1 decision whether any change is required).



	Ericsson
	Existing mechanism can be reused.

	Qualcomm Incorporated
	“Lower layer failure” followed by NAS recovery should be used.

	LGE
	We agree with Qualcomm’s view

	Nokia
	We don’t see any need for another recovery mechanism. Just go to idle like regular RLF scenario.

	Huawei,HiSilicon
	Legacy is enough

	ZTE
	Not sure if there is any change in CT1 when we reuse the current procedure. But we prefer that the NAS should not be aware of the light connection.

	Sony
	Agree with Ericsson


Discussion point 5. Should the waitTime field be supported in for RRCConnectionReestablishmentReject message in case of network congestion?  If so, should expiry of waitTime be handled in AS or NAS? (as per editor's note 5 and 6 on the Model A-1 CR)
Table 5. Company's view on the Discussion point 5
	Company's name
	Company's view

	Intel
	· => We see benefit that the network indicate the waitTime to the UE under congestion situations. In legacy, NAS preforms the re-try on expiry of Wait timer.  We prefer to re-use the NAS mechanism rather than redefine the mechanism in AS (leaving up to CT1 decision whether any change is required).  


	Ericsson
	We also see benefit that the nw can indicate a waitTime to UE. With the Model B, is possible. With Model A, both a NAS and AS solution are possible, maybe AS solution makes more sense

	Qualcomm Incorporated
	We would like to understand the reason why the email discussion rapporteur thinks this change may be necessary.

	LGE
	We also have same understanding with Qualcomm. Please refer to our CR.

	Nokia 
	This is one issue with model A approach where one gets reject from the NW, should one be able to intstruct UE to wait before accessing NW again. With Model A this is inherently supported. Anyway it is possible to model waitTime behavior within AS if it is deemed necessary.

	Huawei,HiSilicon
	No need to optimize, the UE could enter into IDLE mode in such case as legacy and apply IDLE bar after that

	ZTE
	One way is to let the UE go to IDLE. But we are open to the discussion to see if there is any benefit.


Discussion point 6. Should the Idle mode fields (such as idleModeMobilityControlInfo) be supported in RRCConnectionReconfiguration message to be used when moving a UE to light RRC connected (as per editor's note 7 on the Model A-1 CR)?

Table 6. Company's view on the Discussion point 6
	Company's name
	Company's view

	Intel
	· => In our view, it is beneficial to allow that eNB be able to send the idle mode applicable fields when getting the UE in light connection.
If RRCConnectionRelease message is used, this information is already there, and if RRCConnectionReconfiguration message is used, new fields would need to be defined.



	Ericsson
	· Yes, idleModeMobilityControlInfo should be conveyed to a UE that enters light connected.

	Qualcomm Incorporated
	· Providing dedicated cell reselection priority to light connection can be beneficial.

	LGE
	· We quite agree with Qualcomm’s view. All Idle mode fields are not required.

	Nokia
	·  Minimum deviation to existing procedures should be seeked. If reconfiguration message is used to send UE to light connection then there is no idle mode mobility control information but if release message is used then it is there. So to use using release message is easier to implement in the specication.

	Huawei,HiSilicon
	· Yes, beside this, paging area configuration is needed in RRCConnectionReconfiguration
· Anyway, even If RRC Release is used, we need to paging area configuration and possible DRX configuration to RRC Release.

	ZTE
	· Yes

	Sony
	· Agree with Qualcomm and LGE


Discussion point 7. Should the selectedPLMN-Identity and dedicatedInfoNAS fields be supported in RRCConnectionReestablishmentComplete message (as it is done in legacy RRCConnectionResumeComplete message (as per editor's note 8 and 9 on the Model A-1 CR)?

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

	Intel
	· => We prefer not to update the RRCConnectionReestablishmentComplete message to include the selectedPLMN-Identity and dedicatedInfoNAS fields (i.e. re-establishment procedure does not allow sending a NAS PDU upon msg.5).



	Ericsson
	· We agree with Intel. In case this signaling optimization is seen as essential, resume procedure should be used.

	Qualcomm Incorporated
	· Isn’t this question to Model B? i.e. whether those fields are applicable in light connection where the network is in connected mode.

	LGE
	· dedicatedInfoNAS would be supported to a UE in LC because some NAS message may trigger a state transition such as TAU.

	Nokia
	· This is not resume procedure? Why would we have anything changed in re-establishment complete?

	Huawei,HiSilicon
	· This shall be discussed with discussion point 2, anyway if we decide to use re-establishment procedure, we need to try to optimize the re-establishment procedure

	ZTE
	· We are open to the discussion to see if there is any benefit from signaling point of view. We may firstly understand what the legacy procedure cannot do to send the NAS signaling.


Discussion point 8. What should the UE identity be used in RRCConnectionReestablishmentRequest message - PCI+CRNTI or resume ID (as per editor's note 10 on the Model A-1 CR)?

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

	Intel
	· => We prefer to use resume ID (within the resume procedure) considering all the points discussed above and during Rel-13 UP CIoT discussion, when the usage of PCI+CRNTI was also considered.  A common ID for Rel-13 Suspend and Rel-14 Light connection looks also simpler to us.


	Ericsson
	· PCI + C-RNTI will likely not be unique in the area (set of cells) we assume for Light Connected UE. We prefer to use resumeID

	Qualcomm Incorporated
	· We should first discuss the function that the UE identity has to provide regardless of what message is used.
· We do not think PCI+C-RNTI can provide sufficient uniqueness for the purpose of reaching out the anchor eNB and identifying the UE at the anchor eNB. We are open to reuse resume ID.

	LGE
	· Both options are fine.

	Nokia
	· Legacy identity is sufficient in small area – which seems to be mostly favoured by companies. If larger area needs to be supported then new identity needs to be introduced.

	Huawei,HiSilicon
	· Prefer to use resume ID which is valid in larger area, we shall not limit the configured paging area to small area.

	ZTE
	· Resume ID.

	Sony
	· Think Resume ID could be used, (even if not the Suspend/Resume procedure is used)


2.1.2 (A-1) Discussion on the TP changes in the Model A-1 CR
Discussion point 9. Taken the drafted stage-3 CR to model A-1 as baseline, provide your comments on the suggested TPs. If you have different preference, please justify your response. 

Table 9. Company's view on the Discussion point 9
	Company's name
	Company's view

	Qualcomm Incorporated
	· It may be more efficient to first settle on the necessary functionalities and then decide on the procedure/messages. We should be open to introduce a completely new message if necessary.

	LGE
	· We prepare the CR with Model A-1. We suggest that our CR be the baseline of Model A-1. Please refer to our CR.

	Huawei,HiSilicon
	· Though the agreement for paging area configuration is not reached so far,  we may need to consider paging area configuration and the UE behavior when moving out paging area in the CR

	ZTE
	· We slightly prefer not to inform the NAS layer while the UE is lightly connected.

	Sony
	· Agree with Qualcomm, and not sure we need the two step procedure. So needs further discussion.


2.2 Model A-2 (RRC_CONNECTED, using resume and suspend messages)
2.2.1 (A-2) Discussion on the captured editor’s notes in the Model A-2 CR

The following discussion points are related to the FFS in the Model A-2 CR.  Please refer to the corresponding Editor’s note in the Model A-2 CR for further information on these discussion points.

Discussion point 10. Should the AS or NAS handle the recovery mechanism due to a failure of a resumption upon T300 expiry or when cell reselection occurs while T300 is running (as per editor's note 1 and 2 on the Model A-2 CR)?

Table 10. Company's view on the Discussion point 10
	Company's name
	Company's view

	Intel
	· Similar points as explained in discussion point 4 above apply here. 
=> We prefer to re-use that the recovery mechanism is handled in NAS as it is done today rather than redefine the whole mechanism in AS (leaving up to CT1 decision whether any change is required).


	Ericsson
	Strange to let NAS handle recovery for MO data. For MO Data, NAS is not aware? Maybe UE should enter idle mode followed by NAS recovery?

	Qualcomm Incorporated
	“Lower layer failure” followed by NAS recovery should be used.

	LGE
	We agree with Qualcomm’s view.

	Nokia
	Model A is transparent to NAS in our view.

	Huawei,HiSilicon
	Prefer to enter into IDLE and indicate 'RRC connection failure' to NAS as T311 expiry

	ZTE
	One way is to let the UE go to IDLE. But we are open to the discussion to see if there is any benefit to inform NAS or not.


Discussion point 11. Should the AS or NAS handle re-try the resumption of the light RRC connection upon receiving RRCConnectionReject message (as per editor's note 3 on the Model A-2 CR)?
Table 11. Company's view on the Discussion point 11
	Company's name
	Company's view

	Intel
	· => Our preference is that the layer (AS or NAS) that triggers the resumption of the light RRC connection also handles the retry with waitTimer expiry upon receiving the RRCConnectionReject message. Whether AS and/or NAS triggers the resumption could be further discussed based on RAN2 contributions and CT1 inputs.


	Ericsson
	Agree with Intel.

	Qualcomm Incorporated
	“Lower layer failure” followed by NAS recovery should be used.

	LGE
	We agree with Qualcomm’s view.

	Nokia
	Model A is transparent to NAS in our view.

	Huawei,HiSilicon
	We consider two options for this:

Option1: not support wait timer, same as RRC reestablishment, upon rejection, the UE go to IDLE mode and apply IDLE bar 

Option2: support wait timer , upon rejection,  forward wait timer to NAS layer and NAS layer will consider this

	ZTE
	Agree with Nokia


Discussion point 12. Please provide your view on whether eNB should use release or reconfiguration for the UE to enter in RRC_CONNECTED with light RRC connection via the suspend procedure (as per editor's note 4 on the Model A-2 CR).
Table 12. Company's view on the Discussion point 12
	Company's name
	Company's view

	Intel
	· The points explained in discussion point 6 above also apply for this discussion point 12 – copied below for reference.

=> In our view, it is beneficial to allow that eNB be able to send the idle mode applicable fields when getting the UE in light connection.

If RRCConnectionRelease message is used, this information is already there, and if RRCConnectionReconfiguration message is used, new fields would need to be defined.



	Ericsson
	 As discussed in point 6 idleModeMobilityControlInfo should be conveyed to a UE that enters light connected. Using RRCConnection release may look odd if UE kept in RRC_Connected.

	Qualcomm Incorporated
	We do not think RRC connection should be released in this solution option A-2, hence prefer not using RRC connection release.

	LGE
	We prefer to use RRC connection reconfiguration to enter LC. Since, lightweight connected UEs are in RRC_CONNECTED in Model A-2, RRC connection release used to disconnect the RRC connection is not a consideration.

	Nokia
	Release as to our understanding UE is performing reselections and release message has appropriate control information included already = minimal changes.

	Huawei,HiSilicon
	· Current RRC Release procedure is used to make state transition from CONNECTED to IDLE for both NAS and AS layer. So for modeling A, it is straightforward to use RRCConnectionReconfiguration.
Regarding on the change, we assume even if RRC release is used new IEs for Paigng area configuration and possible DRX configuration are needed.

	ZTE
	· We prefer to reuse the release as the legacy suspension.

	Sony
	· Agree with Ericsson and LGE, since the UE remains in Connected mode, Reconfiguration message seems most natural.


Discussion point 13. Please provide your view on whether the UE's actions while being suspended, such as storing UE AS context, are necessary as part of the procedural text used to enter into RRC_CONNECTED with light RRC connection (as per editor's note 5 on the Model A-2 CR).
Table 13. Company's view on the Discussion point 13
	Company's name
	Company's view

	Intel
	· Legacy suspend/resume procedure already re-set and re-establish PDCP and could be reused regardless of whether a UE in light connection is considered connected or idle mode.

· => Our preference is to re-use suspend related actions when getting a UE in light connection.



	Ericsson
	 For this Option A-2, we agree the suspend-related actions can be reused. But it comes more natural with the re-establishment of Option A-1.

	Qualcomm Incorporated
	· We do not see the need because the UE stays in connected mode in this solution option.

	LGE
	· We agree with Qualcomm’s view

	Nokia
	· To our view they are required. How else one can recover context? That’s why it seems simpler is to use re-establihsment style for model A. 

	Huawei,HiSilicon
	· No need, the UE is still in RRC CONNECTED, store context is implicit support as it is done for re-establishment.

	ZTE
	· No need.

	Sony
	· No need


Discussion point 14. What are the foreseen impacts of applying Idle mode procedures in 36.304 (e.g. Cell reselection, Paging reception) by a UE in RRC_CONNECTED with a light RRC connection (as per editor's note 4 on the Model A-2 CR)?
Table 14. Company's view on the Discussion point 14
	Company's name
	Company's view

	Intel
	· The points explained in discussion point 1 above also apply for this discussion point 10 – copied below for reference.

- As indicated above, UE Idle behavior specified in 36.304 will be applicable for UEs in Light connection.  Hence TS 36.304 "User Equipment (UE) procedures in idle mode" would need to be updated to support its usage of this by UEs in RRC_CONNECTED with light RRC connection. 

- As specified in 36.304, input from NAS is needed in this state.

Hence Light Connected is not exactly the same as RRC_CONNECTED.

=> Our preference is that NAS still handles these functionalities for UEs in light connection as it does in legacy ECM_IDLE, which would mean that the UE NAS needs to be aware when UE is in light RRC connection in order to enable the applicable procedures of the idle mode procedures (with the required updates, if decided by CT1)



	Ericsson
	 36.304 need to capture the idle mode features covered by this specification that are applicable for UEs in RRC_CONNECTED with light RRC connection.

We agree NAS should still handle the functionalities for UEs in light connection as it does in legacy ECM_IDLE, e.g. on PLMN selection. One particular feature to discuss is Background search for Higher Priority PLMN.



	Qualcomm Incorporated
	· We propose to categorize this issue as a common issue for all the options discussed in this document (A1, A2 and B)
· Applicability of features described in 36.304 in each solution option should be further discussed.
· PLMN selection
· Cell reselection to CSG
· eDRX
· Logged MDT
· Sidelink


	LGE
	· In our understanding we agreed that only cell reselection and paging reception are supported by a UE in LC among IDLE mode procedures in 36.304. Since we think that a UE in LC stays in RRC_CONNECTED with modeling A, there is no need to consider about other IDLE procedure. However, if necessary, we could discuss later release.

	Nokia
	· I don’t see any big impacts – UE applies in light connection idle mode procedures and starts connected mode procedures when moved back to RRC_CONNECTED.

	Huawei,HiSilicon
	· Same as discussion point 1

	ZTE
	· From our understanding, the legacy cell reselection procedure in 36.304 can be reused. Regarding I-DRX, we could have a separate discussion.

	Sony
	· Agree with LGE


2.2.2 (A-2) Discussion on the TP changes in the Model A-2 CR
Discussion point 15. Taken the drafted stage-3 CR to model A-2 as baseline, provide your comments on the suggested TPs. If you have different preference, please justify your response. 

Table 15. Company's view on the Discussion point 15
	Company's name
	Company's view

	Intel
	- The TP change #11 in the drafted CR for model A-2 needs to be updated as follow:

5.3.xy
UE actions upon entering into light RRC connection

Upon entering into light RRC connection, the UE shall:

1>
reset MAC;

1>
stop all timers that are running except T320, T325 and T330;

1>
re-establish RLC entities for all SRBs and DRBs;
1>
store the UE AS Context including the current RRC configuration, the current security context, the PDCP state including ROHC state, C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell;

1> store the following information provided by E-UTRAN: 

2>the resumeIdentity;

1>
suspend all SRB(s) and DRB(s);

1>
enter into RRC_CONNECTED with a light RRC connection and perform idle mode procedures as specified in TS 36.304 [4, 5.2.7];


	Ericsson
	· 

	Qualcomm Incorporated
	· It may be more efficient to first settle on the necessary functionalities and then decide on the procedure/messages. We should be open to introduce a completely new message if necessary.

	LGE
	· We think that it is more efficient to minimize a NAS impact and to operate independently with NAS.

	Huawei,HiSilicon
	· Same as discussion point 9

	ZTE
	· We slightly prefer not to inform the NAS layer while the UE is lightly connected.

	Sony
	· Think we should avoid interaction with NAS layer


2.3 Model B (RRC_IDLE, using resume and suspend messages)

The following discussion point is related to the TP in the Model B CR (Note: no FFS is identified on this CR).

2.3.1 (B) Discussion on the TP changes in the Model B CR
Discussion point 16. Taken the drafted stage-3 CR to model B as baseline, provide your comments on the suggested TPs. If you have different preference, please justify your response.  

Table 16. Company's view on the Discussion point 16
	Company's name
	Company's view

	Ericsson
	· 

	Qualcomm Incorporated
	· NAS implications with “light RRC connection indication” to upper layer as captured in section 5.3.8.3 should be clarified.
· Given the scope of the RAN2 WI, we should strive to limit impact NAS or core network.

	Nokia
	One might need to consider to introduce new message to request moving to connected from light connection as current resume message does not have too much free space e.g. to indicate whether reason for connection is RAN paging area update. Note that this would apply to all models if we see need for eNB to differentiate paging area update procedure.

· All the CRs (for all the models) are missing paging area update which needs to be initiated from AS. But probably impacts are 1 to 1 for all the models so that does not change discussion on which model to choose.

	
	


2.4 Overall RRC modeling preference
Discussion point 17. Taken into consideration the technical details discussed for each modeling on previous sections, we invite companies to provide their modeling preference, justifying the response e.g. identifying the pros/cons.
Table 17. Company's view on the Discussion point 17
	Modelling
	Company's name and view

	Model A-1

(RRC_CONNECTED, re-establishment and reconfiguration)
	· Intel: not preferred taking into consideration the drawback explained while responding to the discussion points 1 to 8.  In our view, this is because re-establishment procedure is not really suitable for Resumption from Light Connected; e.g, it requires a two-step RRC procedure (re-establishment followed by reconfiguration), it does not carry all the relevant information.  Hence, Model A-1 has larger impact on UE RRC/AS and NAS (Note: the details of NAS impacts still need to be evaluated by CT1).

· Ericsson: In addition to what was added by Intel above, this alternative have the uniqueness problem for PCI-CRNTI.

· LGE: This is our best preferred solution. In this solution, as long as we know, there are almost less interactions between NAS and AS for transit from LC to RRC Connected by using RRC re-establishment procedure compared with other solutions. To do our best knowledge, this solution may minimize impact on the specification. Please refer our CR.
· Nokia: Model A can be made to work – generally using release message to send UE to light mode is probably simplest as the assumption has been that UE does reselections in this state and release message has relevant control information (e.g. idleModeMobilityControlInformation). Then whether resume or re-establishment message is used for getting back to connected is probably dependent on what kind of ACB is utilized. Good thing with re-establishment is that it already contains necessary procedural text to handle context storage etc. So currently between Model A-1 and Model A-2 we have slight preference to modle A-1.

· HW: agree with intel
· ZTE: It is not essential to introduce other RRC procedures for suspension and resumption.

· Sony: Agree with LGE and Nokia,, that in order to have this RAN2 work item, model A, seems most natural, specially A-1. Going for model-B may be the easiest, but then we would not need any work item in RAN2,but with some minor Core network updates would solve the problem.


	Model A-2

(RRC_CONNECTED, resume and suspend)
	· Intel: 2nd preference taking into consideration the inputs provided in the discussion points 10 to 14 (e.g. UE NAS would need to be aware that UE is in light connection and would need to be involved in applicable procedures as legacy e.g. for Idle mode). In our view, Model A-2 implies medium impact on UE RRC/AS and NAS (Note: the details of NAS impacts still need to be evaluated by CT1).

· Ericsson: In addition to what was added by Intel above, the RRC messages for suspend and resume are equipped with the signaling fields that are required for light connection. But procedure-wise, using suspend/resume message will give some specification complexity.
· LGE: Because resume/suspend are designed by basis of RRC_idle, Model A-2 essentially requires NAS and AS interaction. Our basic principle is to reduce NAS interaction to transit from LC to RRC_Connected. LGE prefers new procedure instead of resume procedure if the re-establishment procedure will not be used. 
· Nokia: see answer on model A-1
· HW: prefer this as the NAS state is consistent between UE and NW,
· ZTE: 1st Preference.

· Sony: Agree with LGE.



	Model B

(RRC_IDLE, resume and suspend)
	· Intel: 1st preference. In our view, Model B implies minimum impact on UE RRC/AS and NAS (Note: the details of NAS impacts still need to be evaluated by CT1). Another point to mention about Model B is that in our understanding, even though the UE RRC were to be modeled as "RRC_IDLE with light connection indication", the UE NAS could be modelled as ECM_IDLE or ECM_CONNECTED with light connection indication, understanding that this discussion/decision on the NAS modeling should be taken by CT1.
· Ericsson: This alternative has least impact on AS and NAS specifications, and hence is the preferred alternative.. For AS, this is apparent by the draft CRs discussed here. For NAS (for CT1 to further assess) we expect no or very minor changes to what is already supported for Rel-13 Suspend/Resume

· LGE: This is our third preference. We have strong concern that mismatch condition between Network and UE state is considered as normal. We do not find any good reason to maintain mismatch state between UE and network in LC mode. Setting UE in LC to RRC_idle in terms of UE is not much different with suspension condition. Moreover, RAN2 needs to send LS to SA1 for applying legacy access control mechanism to the network and UE mismatch state. It is logical that if a UE is in ECM_idle, a network considers this UE as ECM_Idle. 
· Nokia: This is probably most straightforward to implement by reusing suspend/resume procedure but of course this might have problems with NAS state machine mismatch in the UE vs. MME for which CT1 should provide feedback.
· HW: need to decide after CT think the NAS state inconsistent is not problem
· ZTE: A little bit concern about the state mismatching issue.

· Sony: Since we already have a good solution for CIoT in the Suspend/Resume, going for this option may be the easiest, with almost no RAN2 impact. How to handle signaling reduction could be left to SA2 to standardize or  to Core network implementation in terms of S1 control and paging area definition.




3 Email discussion result
The following 9 companies shared their views on this email discussion: Ericsson, Qualcomm, LG, Nokia, Huawei, HiSilicon, ZTE, Sony and Intel.

Sections 3.1, 3.2, 3.3 include a summary of companies' views provided for each discussion point in section 2 and based on this summary, recommendations for agreements and discussion are included in section 3.5 below.
3.1 Summary on Model A-1 (RRC_CONNECTED, using re-establishment and reconfiguration messages)
3.1.1 Discussion point 1
What are the foreseen impacts of applying Idle mode procedures in 36.304 (e.g. Cell reselection, Paging reception) by a UE in RRC_CONNECTED with a light RRC connection (as per editor's note 1)?
· 7 companies (Ericsson, Qualcomm, Nokia, Huawei, HiSilicon, ZTE and Intel) think that idle mode features covered by 36.304 are applicable for UEs in RRC_CONNECTED with light RRC connection. Moreover it is indicated that the applicability of certain features might need to be further discussed case by case e.g. PLMN selection (including search for High Priority PLMN), Cell reselection to CSG, I-eDRX, Logged MDT, Sidelink and DRX handling.
· 2 companies (LG and Sony) think that only cell reselection and paging reception are supported by a UE in LC among IDLE mode procedures in 36.304.
· Similar question is done on discussion point 14 for Model A-2; companies had similar view between discussion point 1 and 14.

We recommend a proposal for agreement as there is majority and common view identified.
Proposal to agree 1. As a baseline, idle mode features covered by TS 36.304 are applicable for UEs in RRC_CONNECTED with light RRC connection. 

Proposal to agree 1.1. RAN2 to discuss case by case those might not be applicable or need to be changed e.g. (a) PLMN selection (including Background search for High Priority PLMN), (b) Cell reselection to CSG, (c) I-eDRX, (d) Logged MDT, (e) Sidelink and (f) DRX handling.
3.1.2 Discussion point 2
What is companies' view on the usage of a two-step RRC procedure (re-establishment followed by reconfiguration), which is required when resuming from light RRC connection (as per editor's note 2)?
· 4 companies (Ericsson, Nokia, ZTE and Intel) prefer not to change legacy 2-step RRC procedure of re-establishment followed by reconfiguration.
· 1 company (Qualcomm) prefers to define on the required functions to transition from light connection mode to normal connected mode and later to pick the signalling.

· 4 companies (LGE, Huawei, HiSilicon and Sony) prefer to update the re-establishment to be 1-step RRC procedure, i.e. the UE AS context is re-established without requiring to do RRC Reconfiguration procedure always.
We recommend a proposal for discussion as there is no majority and common view identified.
Proposal to discuss 1. To send msg.4 integrity protected (over SRB1) when successfully "resuming from light RRC connection (i.e. a valid UE AS context is found in the network).
Proposal to discuss 1.1. For Model A-1, this is not possible via legacy re-establishment procedure. FFS if the usage of a two-step RRC procedure (re-establishment followed by reconfiguration) requires to be updated to one-step RRC procedure similar to RRC resume procedure.

Proposal to discuss 1.2. For Model A-2, this is already possible via legacy resume procedure.

3.1.3 Discussion point 3
Is it needed to have different cause values for MO data, MO signalling and Paging response when sending RRCConnectionReestablishmentRequest message when resuming from light RRC connection (as per editor's note 3 on the Model A-1 CR)?
· 6 companies (Ericsson, Huawei, HiSilicon, ZTE, Sony and Intel) consider beneficial to allow eNB prioritizing UE access based on cause values, such as, MO data, MO signaling, MT access and PAU (paging area update).
· 2 companies (Qualcomm, and LGE) prefer to first discuss the cause values that are beneficial; and for those, to allow eNB to prioritize the access of the UE.
· 1 company (Nokia) pointed that ACB is not applied for model A, and the eNB should differentiate UEs doing PAU.

We recommend a proposal for agreement as there is slight majority and common view identified.
Proposal to agree 2. To allow eNB prioritization based on the cause values of MO data, MO signaling, and MT access. FFS other values e.g. PAU (paging area update).

3.1.4 Discussion point 4
Should the recovery mechanism upon T311/301 expiry be done by AS or NAS (as per editor's note 4 on the Model A-1 CR)?
· 7 companies (Ericsson, Qualcomm, LGE, Huawei, HiSilicon, Sony and Intel) prefer reusing legacy recovery mechanism i.e. lower layer failure followed by NAS recovery.

· 1 company (Nokia) prefers to handle this similar to RLF scenario.

· 1 company (ZTE) prefers NAS not to be aware of the light connection.

· Similar question/response is done on discussion point 10 for Model A-2:
· 7 companies (Ericsson, Qualcomm, LGE, Huawei, HiSilicon, ZTE and Intel) prefer reusing legacy recovery mechanism i.e. lower layer failure followed by NAS recovery.
· 1 company (Nokia) transparent to NAS 

We recommend a proposal for agreement as there is slight majority and common view identified.
Proposal to agree 3. When applicable legacy recovery mechanism is reused i.e. lower layer failure, UE enters into RRC_IDLE and NAS recovery is triggered.

Proposal to agree 3.1. For model A-1, upon T311/301 expiry (as per editor's note 4 on the Model A-1 CR).
Proposal to agree 3.2. For model A-2, upon T300 expiry or when cell reselection occurs while T300 is running (as per editor's note 1 and 2 on the Model A-2 CR).
3.1.5 Discussion point 5
Should the waitTime field be supported in for RRCConnectionReestablishmentReject message in case of network congestion?  If so, should expiry of waitTime be handled in AS or NAS? (as per editor's note 5 and 6 on the Model A-1 CR)
· 3 companies (Ericsson, Nokia and Intel) supports allowing the network reject providing a waitTimer.

· 1 company (Intel) prefers that NAS performs the re-try on expiry of waitTtimer.
· 1 company (Ericsson and Nokia) prefers an AS solution to handle the waitTimer.
· 2 companies (Qualcomm and LGE) question the reason to enable the waitTimer.

· 3 company (Huawei, HiSilicon and ZTE) suggest that UE could enter into idle mode.
· Similar question/response is done on discussion point 11 for Model A-2:
· 2 companies (Ericsson, and Intel) prefer that the layer (AS or NAS) that triggers the resumption of the light RRC connection also handles the retry with waitTimer expiry upon receiving the RRCConnectionReject message.

· 2 companies (Qualcomm, LGE) prefer that “Lower layer failure” followed by NAS recovery.

· 2 companies (Nokia and ZTE) prefers that Model A is transparent to NAS.

· 2 companies (Huawei and HiSilicon) suggest the option (1) of not supporting waitTimer (similar to Reestablishment) or option (2) to forward it to NAS.
We recommend a proposal for discussion as there is no majority and common view identified.
Proposal to discuss 2. To discuss how to enable the reject scenario when a UE fails to "resume" from light RRC connection due to congestion conditions. The suggested options are: option (a) waitTimer information is sent to the UE by the network when rejecting a "resumption" from light connection due to congestion conditions or option (b) the reject does not include the waitTimer information, and a Lower layer failure followed by NAS recovery (i.e. a failure of the resumption is from light RRC connection is triggered, UE enters into idle mode and the NAS immediately trigger request to establish a new RRC connection). 

Proposal to discuss 2.1. If option (a) is agreed: for model A-1, FFS if  RRCConnectionReestablishmentReject message needs to include waitTimer information, and for model A-2, legacy RRCConnectionReject already includes this waitTimer information.

Proposal to discuss 2.2. If option (b) is agreed: for model A-1, this is legacy handling, and for model A-2, the handling of RRCConnectionReject when resuming from light connection needs to be updated to trigger Lower layer failure followed by NAS recovery.

3.1.6 Discussion point 6
Should the Idle mode fields (such as idleModeMobilityControlInfo) be supported in RRCConnectionReconfiguration message to be used when moving a UE to light RRC connected (as per editor's note 7 on the Model A-1 CR)?
· 8 companies (Ericsson, Qualcomm, LGE, Huawei, HiSilicon, ZTE, Sony and Intel) share the view that some of the idle mode fields are relevant for UEs in light connection, such as, idleModeMobilityControlInfo, dedicated cell reselection priority or other information, such as, paging area configuration and DRX cycle.
· 1 company (Nokia), indicates that if reconfiguration message were used, no idle mode mobility information would be provided and if release message were used, it would be there.

· Similar question/response is done on discussion point 12 for Model A-2.
· 4 companies (Ericsson, Nokia, ZTE and Intel) prefer using RRCConnectionRelease to get UE into light connection.
· 4 companies (Qualcomm, LGE, Huawei, HiSilicon, and Sony) prefer using RRCConnectionReconfiguration to get UE into light connection.

We recommend a proposal for discussion as there is no majority and common view identified.
Proposal to discuss 3. To discuss whether RRCConnectionRelease or RRCConnectionReconfiguration is used to get UE into light connection..
Proposal to discuss 3.1. If RRCConnectionReconfiguration is used to get UE into light connection, to define the following new information: (a) applicable idle mode fields (idleModeMobilityControlInfo, and dedicated cell reselection priority), (b) paging area configuration and (c) DRX cycle.
Proposal to discuss 3.2. If RRCConnectionRelease is used to get UE into light connection, to define the following new information: (b) paging area configuration and (c) DRX cycle.
3.1.7 Discussion point 7
Should the selectedPLMN-Identity and dedicatedInfoNAS fields be supported in RRCConnectionReestablishmentComplete message (as it is done in legacy RRCConnectionResumeComplete message (as per editor's note 8 and 9 on the Model A-1 CR)?
· 4 companies (Ericsson, Qualcomm, Nokia, Intel) prefer not to update the RRCConnectionReestablishmentComplete message to include the selectedPLMN-Identity and dedicatedInfoNAS field.
· 3 companies (LGE, Huawei, HiSilicon) prefer to optimize re-establishment procedure, e.g. by sending dedicatedInfoNAS field.
· 1 company (ZTE) is open to discuss the benefit.
We recommend proposal for further discussion as there is no majority and common view identified, and this discussion point is only applicable for model A-1.

Proposal to FFS 1. For model A-1, FFS if msg.5 needs to be optimized to include the selectedPLMN-Identity and dedicatedInfoNAS fields.
3.1.8 Discussion point 8
What should the UE identity be used in RRCConnectionReestablishmentRequest message - PCI+CRNTI or resume ID (as per editor's note 10 on the Model A-1 CR)?
· 7 companies (Ericsson, Qualcomm, Huawei, HiSilicon, ZTE, Sony and Intel) prefer using resumeID (as PCI+C-RNTI does not provide sufficient uniqueness for the purpose of reaching out the anchor eNB and identifying the UE at the anchor eNB).
· 1 company (LGE) is ok with both PCI+C-RNTI and resumeID.

· 1 company (Nokia) legacy identity (PCI+C-RNTI) is sufficient in small area, and a new ID is needed for larger areas.
We recommend a proposal for agreement as there is majority and common view identified.
Proposal to agree 4. To use resumeID for a UE in light connection to uniquely identify the UE and its "anchor eNB".
3.1.9 Discussion point 9
Taken the drafted stage-3 CR to model A-1 as baseline, provide your comments on the suggested TPs. If you have different preference, please justify your response.
· Qualcomm and Sony suggest settling on the necessary functionalities and then decide on the procedure/messages.
· LGE suggests taken as baseline their drafted CR for Model A-1.
· Huawei and HiSilicon suggest to consider paging area configuration and the UE behavior when moving out paging area in the CR.
· ZTE has slightly preference not to inform NAS while the UE is in light connection.
We recommend proposal for further discussion as there is no majority and common view identified.
Proposal to FFS 2. FFS how to capture on CR to 36.331 the handling of the paging area configuration and the UE behavior when moving out of paging area.

Proposal to FFS 3. FFS if UE NAS needs to be informed when UE is in light connection.

3.2 Summary on Model A-2 (RRC_CONNECTED, using resume and suspend messages)

3.2.1 Discussion point 10
Should the AS or NAS handle the recovery mechanism due to a failure of a resumption upon T300 expiry or when cell reselection occurs while T300 is running (as per editor's note 1 and 2 on the Model A-2 CR)?
· Similar question/response is done on discussion point 4 for Model A-1, see details on section 3.1.4.
3.2.2 Discussion point 11
Should the AS or NAS handle re-trying the resumption of the light RRC connection upon receiving RRCConnectionReject message (as per editor's note 3 on the Model A-2 CR)?
· Similar question/response is done on discussion point 5 for Model A-1, see details in section 3.1.5.
3.2.3 Discussion point 12
Please provide your view on whether eNB should use release or reconfiguration for the UE to enter in RRC_CONNECTED with light RRC connection via the suspend procedure (as per editor's note 4 on the Model A-2 CR)
· Similar question/response is done on discussion point 6 for Model A-1, see details in section 3.1.6.

3.2.4 Discussion point 13
Please provide your view on whether the UE's actions while being suspended, such as storing UE AS context, are necessary as part of the procedural text used to enter into RRC_CONNECTED with light RRC connection (as per editor's note 5 on the Model A-2 CR).
· 3 companies (Ericsson, Nokia, Intel) prefer to re-use suspend related actions when getting a UE in light connection
· 6 companies (Qualcomm, LGE, Huawei, HiSilicon, ZTE, and Sony) prefer not to include them as the UE is in connected mode.

We recommend proposal for further discussion as there is no majority and common view identified, and this discussion point is only applicable for model A-2,
Proposal to FFS 4. For model A-2, FFS UE's actions when entering into light connection: option (a) re-use suspend related actions, or option (b) no need to define anything. 

3.2.5 Discussion point 14
What are the foreseen impacts of applying Idle mode procedures in 36.304 (e.g. Cell reselection, Paging reception) by a UE in RRC_CONNECTED with a light RRC connection (as per editor's note 4 on the Model A-2 CR)?
· Similar question/response is done on discussion point 1 for Model A-1, see details in section 3.1.1.
3.2.6 Discussion point 15

Taking the drafted stage-3 CR to model A-2 as baseline, provide your comments on the suggested TPs. If you have different preference, please justify your response.
· Intel suggests a change on the TP#11.
· Qualcomm suggest settling on the necessary functionalities and then decide on the procedure/messages, been open to a new message if necessary.
· Huawei and HiSilicon suggest to consider paging area configuration and the UE behavior when moving out of paging area in the CR.
· ZTE and LGE have slight preference not to inform NAS while the UE is in light connection.
We recommend proposal for further discussion as there is no majority and common view identified. NOTE – only the new points not covered in section 3.1.9 are covered.
Proposal to FFS 5. FFS if a new RRC message is needed to request moving to connected from light connection (as current msg.3 does not have too much spare space to indicate whether the RRC connection request is due a RAN paging area update). 

3.3 Summary on Model B (RRC_IDLE, using resume and suspend messages)

3.3.1 Discussion point 16
Taking the drafted stage-3 CR to model B as baseline, provide your comments on the suggested TPs. If you have different preference, please justify your response.
· Qualcomm suggests to clarify the NAS implication with "light connection indication" (in section 5.3.8.3) and to limit the impact to NAS or CN.
· Nokia suggests consider introducing a new message to request moving to connected from light connection (as current resume message does not have too much free space e.g. to indicate whether reason for connection is RAN paging area update). NOTE: this would apply to all models if we see need for eNB to differentiate paging area update procedure.

· Nokia also indicated that all the CRs (for all the models) are missing paging area update which needs to be initiated from AS. 

We recommend proposal for further discussion as there is no majority and common view identified,
Proposal to FFS 6. For model B, FFS how to clarify the NAS implication with "light connection indication" (in section 5.3.8.3) and how to limit the impact to NAS or CN. 

3.4 Summary on overall modeling preference
3.4.1 Discussion point 17
Taking into consideration the technical details discussed for each modeling on previous sections, we invite companies to provide their modeling preference, justifying the response e.g. identifying the pros/cons.
· Model A-1:

· 3 companies preferred model A-1: LGE (1st preference), Nokia (2nd preference), Sony.

· 5 companies do not prefer mode A-1: Ericsson, Huawei, HiSilicon, ZTE, and Intel.

· Model A-2:

· 4 or 5 companies "preferred" model A-2: Intel (2nd preference), Ericsson (2nd preference), Nokia (3rd preference), Huawei, and HiSilicon.

· 2 companies prefers a new procedure: LGE and Sony.

· Model B:

· 3 companies preferred model B: Intel  (1st preference), Ericsson (1st preference), Nokia (1st preference), 

· 5 companies do not prefer model B: LGE, Huawei, HiSilicon, ZTE, Sony.

No recommendation is proposed as there is no majority and common view identified.

We recommend a proposal for discussion as there is no majority and common view identified.
Proposal to discuss 4. To discuss UE preferred modelling: option (1) Model A-1, which refers to RRC_CONNECTED re-using reestablishment proc., option (2) Model A-2, which refers to RRC_CONNECTED re-using resume proc., option (3) Model B, which refers to RRC_IDLE re-using resume proc., or option (4) Model A-3, which refers to RRC_CONNECTED defining a new RRC procedure.

Proposal to discuss 4.1. Considering all the inputs, we recommend compromising on option (2).
3.5 Summary of Proposals
The summary of the proposals for RAN2 to agree are the following:
Proposal to agree 1.
As a baseline, idle mode features covered by TS 36.304 are applicable for UEs in RRC_CONNECTED with light RRC connection.
Proposal to agree 1.1.
RAN2 to discuss case by case those might not be applicable or need to be changed e.g. (a) PLMN selection (including Background search for High Priority PLMN), (b) Cell reselection to CSG, (c) I-eDRX, (d) Logged MDT, (e) Sidelink and (f) DRX handling.
Proposal to agree 2.
To allow eNB prioritization based on the cause values of MO data, MO signaling, and MT access. FFS other values e.g. PAU (paging area update).
Proposal to agree 3.
When applicable legacy recovery mechanism is reused i.e. lower layer failure, UE enters into RRC_IDLE and NAS recovery is triggered.
Proposal to agree 3.1.
For model A-1, upon T311/301 expiry (as per editor's note 4 on the Model A-1 CR).
Proposal to agree 3.2.
For model A-2, upon T300 expiry or when cell reselection occurs while T300 is running (as per editor's note 1 and 2 on the Model A-2 CR).
Proposal to agree 4.
To use resumeID for a UE in light connection to uniquely identify the UE and its "anchor eNB".


The summary of the proposals for RAN2 to discuss are the following:
Proposal to discuss 1.
To send msg.4 integrity protected (over SRB1) when successfully "resuming from light RRC connection (i.e. a valid UE AS context is found in the network).
Proposal to discuss 1.1.
For Model A-1, this is not possible via legacy re-establishment procedure. FFS if the usage of a two-step RRC procedure (re-establishment followed by reconfiguration) requires to be updated to one-step RRC procedure similar to RRC resume procedure.
Proposal to discuss 1.2.
For Model A-2, this is already possible via legacy resume procedure.
Proposal to discuss 2.
To discuss how to enable the reject scenario when a UE fails to "resume" from light RRC connection due to congestion conditions. The suggested options are: option (a) waitTimer information is sent to the UE by the network when rejecting a "resumption" from light connection due to congestion conditions or option (b) the reject does not include the waitTimer information, and a Lower layer failure followed by NAS recovery (i.e. a failure of the resumption is from light RRC connection is triggered, UE enters into idle mode and the NAS immediately trigger request to establish a new RRC connection).
Proposal to discuss 2.1.
If option (a) is agreed: for model A-1, FFS if  RRCConnectionReestablishmentReject message needs to include waitTimer information, and for model A-2, legacy RRCConnectionReject already includes this waitTimer information.
Proposal to discuss 2.2.
If option (b) is agreed: for model A-1, this is legacy handling, and for model A-2, the handling of RRCConnectionReject when resuming from light connection needs to be updated to trigger Lower layer failure followed by NAS recovery.
Proposal to discuss 3.
To discuss whether RRCConnectionRelease or RRCConnectionReconfiguration is used to get UE into light connection..
Proposal to discuss 3.1.
If RRCConnectionReconfiguration is used to get UE into light connection, to define the following new information: (a) applicable idle mode fields (idleModeMobilityControlInfo, and dedicated cell reselection priority), (b) paging area configuration and (c) DRX cycle.
Proposal to discuss 3.2.
If RRCConnectionRelease is used to get UE into light connection, to define the following new information: (b) paging area configuration and (c) DRX cycle.
Proposal to discuss 4.
To discuss UE preferred modelling: option (1) Model A-1, which refers to RRC_CONNECTED re-using reestablishment proc., option (2) Model A-2, which refers to RRC_CONNECTED re-using resume proc., option (3) Model B, which refers to RRC_IDLE re-using resume proc., or option (4) Model A-3, which refers to RRC_CONNECTED defining a new RRC procedure.
Proposal to discuss 4.1.
Considering all the inputs, we recommend compromising on option (2).


The summary of the proposals for RAN2 to further discuss are the following:
Proposal to FFS 1.
For model A-1, FFS if msg.5 needs to be optimized to include the selectedPLMN-Identity and dedicatedInfoNAS fields.
Proposal to FFS 2.
FFS how to capture on CR to 36.331 the handling of the paging area configuration and the UE behavior when moving out of paging area.
Proposal to FFS 3.
FFS if UE NAS needs to be informed when UE is in light connection.
Proposal to FFS 4.
For model A-2, FFS UE's actions when entering into light connection: option (a) re-use suspend related actions, or option (b) no need to define anything.
Proposal to FFS 5.
FFS if a new RRC message is needed to request moving to connected from light connection (as current msg.3 does not have too much spare space to indicate whether the RRC connection request is due a RAN paging area update).
Proposal to FFS 6.
For model B, FFS how to clarify the NAS implication with "light connection indication" (in section 5.3.8.3) and how to limit the impact to NAS or CN.
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5 Annex
The agreements of RAN2#94, RAN2#95 and RAN2#95bis in light connection are the following:
	RAN2#94 Agreements:

· The S1 connection of a "lightly connected" UE is kept and active, in order to hide the mobility and state transitions from the CN. From RAN2 perspective, for the "lightly connected" UE, the RAN initiated paging is feasible and beneficial in terms of signalling reduction as well as decreasing the latency. Thus the RAN initiated paging can be introduced from RAN2 perspective.
RAN2#95 Agreements:

1. The functions of a lightly connected UE include:

a. S1 connection is kept and active in the “anchor eNB”. NOTE: “anchor eNB” term refers to the eNB where the S1 connection of the UE lightly connected is kept (and active); however this terminology will be discussed further.

b. The RAN initiated paging mechanism is used/supported. 

c. The paging process is controlled by the “anchor eNB.

d. The "anchor eNB" controls the RAN based paging area.

e. A RAN based paging area update mechanism is used (when a UE goes out of the RAN based paging area). 

f. RAN based paging area can be configurable specific per UE.

g. The lightly connected UE performs cell reselection based mobility (i.e. the same cell reselection mechanism in RRC IDLE).

h. The UE AS context is kept in both UE and “anchor eNB” side.

i. The ECM state is ECM-CONNECTED, from perspective of network. From UE perspective the state is FFS.

j. When a "lightly connected" UE is paged (via RAN-initiated paging) or when any MO data/signaling is triggered, the UE will get back to be connected to eNB. The related procedure is FFS.

k. A UE enters into "lightly connected" by RRC signaling. The details are FFS.
2. The UE specific paging area configuration, defined in term of cell list or new list of paging area ID, shall be supported by dedicated and/or broadcast RRC signaling. Further optimization and down selection can be considered.

3. UE lightly connected is required to notify the network when it moves out of the configured RAN based paging area.

4. The paging area can be configured as one or more cells from RAN2 point of view. The configured cells can come from different eNB.

5. To take as a baseline that Rel-13 legacy PO/PF calculations are used for the RAN-initiated paging. The input parameters for PO/PF calculation can be changed in necessary.
6. To define a UE ID for paging calculation. Select the UE ID from (a) NAS UE ID (i.e. S-TMSI), (b) Rel-13 UE Resume ID, (c) a new RAN UE ID or (d) IMSI mod x.

7. To define a UE ID conveyed in paging message. Select the UE ID from (a) NAS UE ID (i.e. S-TMSI), (b) Rel-13 UE Resume ID, (c) a new RAN UE ID or (d) IMSI.

8. To discuss the preference of using legacy RRC paging message vs defining a new RRC RAN-initiated paging message for UEs in lightly connected.

9. FFS: To define RAN-based paging DRX cycle which is UE specific.

RAN2#95bis Agreements:

10. UE should be configured into light connection by dedicated RRC signalling (i.e. RRC reconfiguration or RRC release). From MME point of view, lightly connected UE is in ECM_CONNECTED.
11. To define a new optional radio capability within the UE-EUTRA-Capability IE for the UE to indicate its support of Rel-14 Light Connection operation.
12. FFS: UE should know whether a UE lightly connected function is supported or not in the cell.
13. FFS: The UE's NAS layer is aware when the UE is in light connection.
14. For Modelling A : Lightly connected UEs are in RRC_CONNECTED with light connection indication and ECM_CONNECTED from UE point of view.
a. 1 When a UE exits from light connection into RRC_CONNECTED, UE should perform RAN level access control mechanism. For modelling A, SSAC is applicable. 
b. 2.2 The RRC connection cause comes from AS layer for modelling A.
c. 3.The lightly connected UEs enter into legacy behavior in RRC connected via RRC procedure including three messages (i.e. request, response and complete). For Modelling A, the procedure should be RRC resume or reestablishment procedure.
d. 4.2 For modelling A, if RRC resume procedure is used by lightly connected UEs, eNB should be allowed to trigger the fallback procedure to establish the RRC connection upon RRC connection setup. But the feasibility should be considered in CT1.
e. 4.3 For modelling A, if RRC reestablishment procedure is used by lightly connected UEs, legacy NAS recovery procedure will be triggered in the failure case.
15. For Modelling B : Lightly connected UEs are in RRC_IDLE with light connection indication and ECM_IDLE from UE point of view.
a. 1 When a UE exits from light connection into RRC_CONNECTED, UE should perform RAN level access control mechanism. All the existing mechanisms of access control are applicable for modelling B.
b. 2 The network should be able to reject access via a certain RRC connection cause sent via msg.3. For modelling B, the RRC cause is RRC resume cause.
c. 2.1For modelling B: the UE's NAS provides to UE's AS the call type and the RRC Resume Cause (similar to legacy when resuming/establishing the connection).
d. 3.The lightly connected UEs enter into legacy behavior in RRC connected via RRC procedure including three messages (i.e. request, response and complete). For Modelling B, the procedure should be RRC resume.
e. 4.1 For modelling B, if RRC resume procedure is used by lightly connected UEs, eNB should be allowed to trigger the fallback procedure to establish the RRC connection upon RRC connection setup.
16. For RAN-initiated paging:

a. 1 For the RAN-initiated paging occasion calculation, the preferred UE ID is "IMSI mod x" design (similar to legacy paging calculation), as per option d) in R2-166688.
b. 2 The RRC RAN-initiated paging message is defined reusing (with extensions if necessary) legacy RRC paging message, as per option a) in R2-166688.

c. RAN2 understanding is that  legacy TAU behaviour applies also for a UE lightly connected. This means that the UE always perform TAU when changing TA boarders.
d. FFS whether the eNB could optionally signal a global cell identity list to the UE via RRC dedicated signaling to indicate the RAN-based Paging Area. Detail FFS; the design should aim minimizing signaling and configuration overhead (e.g. cellIdentity could be used instead of global cell id).

e. FFS whether the eNB could optionally signal a new defined RAN-based Paging Area identifier via dedicated signaling (to configure the UE with the RAN-based Paging Area to be used) and via broadcasted (for the eNB to indicate the RAN-based Paging Area that it belongs to).

17. FFS whether a UE in lightly connected can be configured by eNB via dedicated RRC signaling with a specific DRX cycle (which is used during the RAN-initiated paging PO/PF calculation), including at least the values 320, 640, 1280 and, 2560ms, FFS if other values are also defined.



