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1 Introduction

This email discussion "[98#30][NR] RRC Connection Control" covers the following areas for discussion taking into consideration the related RAN2#98 agreements (included in Annex for reference) and based on the proposals taken from RAN2#98 contributions:

· RRC state transition from IDLE to CONNECTED - for the number and actual RRC messages required.

· RRC state transition from INACTIVE to CONNECTED - for the actual RRC messages required (for MSG3, MSG4 and MSG5).

· RRC state transition from CONNECTED to INACTIVE - for the actual RRC messages required.

· RRC state transition from INACTIVE to IDLE - whether UE autonomous transition is defined, and if so, what are the trigger conditions and the corresponding UE’s action.

· For each NR RRC state transition, to discuss the information to be included within the corresponding RRC messages.

The intended outcome of this email discussion is to progress on the proposals that were brought in RAN2#98 meeting to RRC connection control procedure topic. The aim is to identify proposals that might be agreeable. The deadline of this email discussion is on Thursday 2017-06-08. 
For the discussion points on this email discussion, the following guidance have been follow:

1. Not to cover information related to features that RAN2 has not agreed yet on whether they are or not supported to NR designed - e.g. RLF information (similar to LTE rlf-InfoAvailable), logged measurements (similar to LTE logMeasAvailable), configuration of the RN subframe (similar to LTE rn-SubframeConfigReq), logged measurements for MBSFN (similar to LTE logMeasAvailableMBSFN), deprioritisation requirement (similar to LTE deprioritisationReq), mobility state (similar to LTE mobilityState-r12), and mobility history information (similar to LTE mobilityHistoryAvail-r12).

2. Not to cover discussion on information related to features that RAN2 needs to get initial feedback from SA2/CT1 WGs – e.g. Extended wait time (similar to LTE extendedWaitTime-r10),
3. Not to cover discussion on whether transaction ID (similar to LTE rrc-TransactionIdentifier) is or not used for a given message understanding that this would be discussed within the ASN.1 general discussion.

4. Not to cover the discussion on whether any of the RRC message could be combined with other as this would be discussed within ASN.1 general discussion.
5. Not to cover the discussion on whether MSG5 includes the indication on the header compression protocol context for the DRBs (similar to LTE drb-ContinueROHC-r13) as this topic is related to ROHC context transfer discussion.
6. Not to cover the proposals on whether to use the inactivity timer when releasing as this topic not strictly related to normal RRC state transition.

7. Not to cover slicing discussion as this topic not strictly related to normal RRC state transition.

2 Open points for discussion
2.1 IDLE to CONNECTED RRC state transition
2.1.1 Number of RRC messages
Discussion point 1. Is the transition from IDLE to CONNECTED done via a 3-step RRC procedure? If not, please justify your response and indicate your preference.
Table 1. Company's view on the Discussion point 1
	3-step RRC procedure
	Company's name and view

	Yes
	· Huawei and HiSilicon: We can use a 3 steps procedure similar to LTE (this seems already agreed from RAN2#97bis).
· Interdigital: We see no need to deviate from the LTE baseline.
· Intel.

· Nokia, works fine in E-UTRAN. Needed to ensure UE connects correctly with the right configuration.
· Sony

· KT
· NEC
· Qualcomm
· CATT: similar to LTE

· ZTE
· DCM
· OPPO: We also don’t see any reason to pursue a different procedure from LTE.
· Ericsson: We assume similar procedure as in LTE. I.e. 3 step procedure to establish SRB1.
· Mediatek
· Xiaomi
· LG

· Coolpad
· Samsung

	No
	· 


2.1.2 Actual RRC messages

Discussion point 2. Shall a RRC Connection Request kind of message be used for this RRC transition and be sent in RACH MSG3 over SRB0? If not, please justify your response and indicate your preference.
Table 2. Company's view on the Discussion point 2
	RRC Conn. Request
	Company's name and view

	Yes
	· Huawei and HiSilicon
· Interdigital: We see no need to deviate from the LTE baseline.

· Intel.

· Nokia, message after radio link failure may need to be considered as well.
· Sony

· KT
· NEC
· Qualcomm
· CATT: similar to LTE

· ZTE
· DCM
· OPPO
· Ericsson
· Mediatek: a common UE request message for RRC Connection Establishment, RRC Connection Resume, and RRC Connection Re-establishment is desired.

· Xiaomi
· LG

· Coolpad
· Samsung: We also agree with MediaTek that (if possible) a common request message can be considered. This is however can be viewed as out of scope of this discussion.

	No
	· 


Discussion point 3. For a failure to establish an RRC connection due to congestion conditions, shall a RRC Connection Reject kind of message be used for this RRC transition and be sent in RACH MSG4 over SRB0? If not, please justify your response and indicate your preference.
Table 3. Company's view on the Discussion point 3
	RRC Conn. Reject
	Company's name and view

	Yes
	· Huawei and HiSilicon
· Interdigital: We see no need to deviate from the LTE baseline.

· Intel.

· Nokia, however there is no need to define that Reject message is for the congestion conditions (only).  A single reject message can cover all use cases where connection is rejected (i.e. reject and redirection both)
· Sony

· KT
· NEC
· Qualcomm
· CATT: agree with Nokia view that RRC connection reject can be used for other use cases as it fits by the network.

· ZTE
· DCM
· OPPO
· Ericsson
· Mediatek
· Xiaomi
· LG : Since network congestion is mostly temporary, to handle a failure due to congestion will be efficient. Additionally, the exact message or the way of notifying a failure can be differentiated from LTE.
· Coolpad
· Samsung. The exact message is out of scope of this discussion. It would be nice to unify if possible messages, i.e. there could be a one "reject" message covering all cases, which is not necessarily RRCConnectionReject the way we know it in LTE. 

	No
	· 


Discussion point 4. For a successful establishment of an RRC connection, shall a RRC Connection Setup kind of message be used for this RRC transition and be sent in RACH MSG4 over SRB0? If not, please justify your response and indicate your preference.
Table 4. Company's view on the Discussion point 4
	RRC Conn. Setup 
	Company's name and view

	Yes
	· Huawei and HiSilicon
· Interdigital: We see no need to deviate from the LTE baseline.

· Intel.

· Nokia, seems obvious: Like in LTE, SRB1 will be only established after Msg4.
· Sony

· KT
· NEC
· Qualcomm
· CATT: similar to LTE

· ZTE
· DCM
· OPPO
· Ericsson
· Mediatek
· Xiaomi
· LG
· Coolpad
· Samsung

	No
	· 


Discussion point 5. For a successful establishment of an RRC connection, shall a RRC Connection Setup Complete kind of message be used for this RRC transition and be sent in MSG5 over SRB1? If not, please justify your response and indicate your preference.
Table 5. Company's view on the Discussion point 5
	RRC Conn. Setup Complete
	Company's name and view

	Yes
	· Huawei and HiSilicon
· Interdigital: We see no need to deviate from the LTE baseline.

· Intel.

· Nokia: As with LTE, if we use 3-step procedure we need some form of Msg5. Also slicing will require use of Msg5 to provide slicing identifiers to gNB. SRB1 established so the message is integrity-protected and eNB can ensure it comes from the correct UE. Besides, likely a NAS container needs to be able to be carried in this message for IDLE-to-CONNECTED state transition.
· Sony

· KT
· NEC
· Qualcomm
· CATT: similar to LTE. message content can be discussed separately

· ZTE
· DCM
· OPPO
· Ericsson
· Mediatek
· Xiaomi
· LG
· Coolpad
· Samsung. We share view from Nokia that slicing related information can be provided in this message.

	No
	· 


2.1.3 Information to include within each RRC messages

Discussion point 6. Should the following information be included in MSG3 described in Discussion point 2 (e.g. RRC Connection Request kind of message)? Please justify your response.
a) UE identity (similar to LTE ue-Identity).
b) Establishment cause (similar to LTE establishmentCause). Note that this cause information is same as the one agreed during access control discussion "Connection Request will include some information to enable the gNB to decide whether to reject the connection request"
c) Others.
 Table 6. Company's view on the Discussion point 6
	Option
	Company's name and view

	a) UE ID
	· Huawei and HiSilicon
· Interdigital

· Intel: Yes - note that details/values are FFS.

· Nokia (required to identify the UE by NW)
· Sony

· KT
· NEC
· Qualcomm
· CATT
· ZTE:Yes
· DCM
· OPPO: Yes
· Ericsson:Yes
· Mediatek, where the UE ID can be different depending on what UE ID is available to the UE, a RAN provided ID if available, e.g. Resume ID, else a CN provided ID if available, e.g. S-TMSI, else no ID or random value, if none is available in the UE. Resume and reestablishment cases could use the same ID.

· Xiaomi
· LG

· Coolpad
· Samsung


	b) Establishment cause
	· Huawei and HiSilicon
· Interdigital

· Intel: Yes - note that details/values are FFS. Some form of relation between the access categories and establishment causes is expected. As it is proposed in section 2.2 of R2-1704779, if RAN1 informs that there is no msg.3 restriction, access category information can be sent as the cause value (1:1 mapping); otherwise there would be N access categories and M establishment causes where N > M. We suggest asking RAN1 for input on the size limitation of msg.3, if any.

· Nokia (Exact cause values should be discussed later on)
· Sony

· KT
· NEC (Ok to discuss together with access category as raised by Intel, but at least the establishment cause defined in LTE would be needed.)

· Qualcomm
· CATT; values and relationship to access category to be discussed separately

· ZTE:Yes
· DCM: Yes. Agree with Intel that details are FFS. Relations to the access categories is foreseen.
· OPPO: Yes
· Ericsson:Yes
· Mediatek: Detailed cause values are FFS ( if same as Access Category for Access Barring)
· Xiaomi
· LG
· Coolpad
· Samsung. Yes. It should be further discussed with CT to decide how it relates to the access categories.

	c) Others
	· Huawei and HiSilicon: we think that the initial NAS message and 5G CN node selection could be included in msg3
· Intel: if RAN1 indicates that msg.3 is not size limited, we are ok to include initial NAS message and 5G CN node selection in msg.3. We suggest asking RAN1 for input on the size limitation of msg.3, if any.

· Nokia: We agree with Intel that RAN1 input is needed for the MSG3 size
· Sony: We think that considering deployments on low and high frequency, it should be possible to redirect the UE from low frequency to high frequency and UE capability of supporting high frequency can be included. But in general agree to wait for RAN1 decision on msg3 size.

· NEC: firstly agree to ask RAN1 about the Msg3 size. Secondly, access category indicating a type of services to be performed is useful, depending on the Msg3 size

· Qualcomm: Agree with Intel that we should wait for the RAN1 input regarding the Msg3 size.

· CATT: if msg3 size is not a limitation (decided by RAN1), we are open to consider NAS message transmission in msg3
· OPPO: Whether other information could be introduced should depend on RAN1’s discussion about Msg3.
· Ericsson: NAS and other MSG5 content could be interesting to include assuming the UE receives a big enough grant, however the solution should also support scenarios where the NAS message does not fit in MSG3.

· Mediatek: Agree with Intel that RAN1 input on Msg3 size is required, based on which we can discuss which information can be included for what purpose of optimization.
· Samsung. Ok to wait for RAN1 input on MSG3 size, but it is quite obvious that the larger the MSG3 size is, the smaller UL coverage will be. In other words, catering for larger UL coverage, which will be especially critical for higher frequencies, it is not possible to assume that we will be always able to include additional information into MSG3


Discussion point 7. Should the following information be included in MSG4 described in Discussion point 3 (e.g. RRC Connection Reject kind of message)? Please justify your response.
a) Wait time (similar to LTE waitTime).
b) Others.
Table 7. Company's view on the Discussion point 7
	Options
	Company's name and view

	a) Wait time
	· Huawei and HiSilicon
· Interdigital

· Intel: Yes - note that details/values are FFS.

· Nokia (to allow rejecting connection attempt for some time, e.g. in overload cases)

· Sony

· KT
· NEC
· Qualcomm: Yes but the actual values should be discussed further.
· CATT
· ZTE:Yes
· DCM: Yes
· OPPO: Yes
· Ericsson: Yes
· Mediatek: Yes
· Xiaomi
· LG
· Coolpad, Yes
· Samsung

	b) Others
	· Huawei and HiSilicon: there could be redirection information too
· Intel: there could be redirection information as it was indicated by Huawei - note that details/values are FFS.
· Nokia: deprioritisationReq like in E-UTRAN can be considered
· Sony: agree with Intel and Huawei regarding redirection info
· NEC: redirection information, e.g. deprioritisationReq in LTE is useful.
· Qualcomm: agree with Huawei, HiSilicon, Intel and Sony.

· CATT: agree with the need for redirection info. prefer to use mechanisum similar to LTE

· ZTE:Yes, There could be deprioritisationReq as in LTE
· DCM: for redirection and deprioritization, it would be good to discuss why those are needed in NR case
· Ericsson: Additional content of this message could be discussed further later.
· Mediatek: Redirection information could be included.

· LG : We have same opinion with Huawei and Intel.
· Samsung: There could be also re-direction info. In fact, re-direction info can become part of this message if we follow the unification principle


Discussion point 8. Should the following information be included in MSG4 described in Discussion point 4 (e.g. RRC Connection Setup kind of message)? Please justify your response.

a) Dedicated radio resource configuration for SRB1 (similar to radioResourceConfigDedicated for SRB1). 
b) Others.
Table 8. Company's view on the Discussion point 8
	Options
	Company's name and view

	a) Dedicated radio resource configuration for SRB1
	· Huawei and HiSilicon
· Interdigital: LTE baseline should be kept.

· Intel: Yes - note that details/values are FFS.

· Nokia (follow LTE principles for setting up SRB1)
· Sony

· KT
· NEC
· Qualcomm
· CATT: similar to LTE

· ZTE:Yes
· DCM
· OPPO: Yes
· Ericsson
· Mediatek
· Xiaomi
· LG
· Coolpad
· Samsung

	b) Others
	· Mediatek: We think that Resume, Establishment should be variants of the same procedure as in LTE, but as we now are designing this from scratch we see no need to use different messages for the two cases, i.e. in addition to dedicated configuration for SRB1, it should alternatively also be possible to Resume the RRC connection, as with LTE.
· Samsung: Same view as MediaTek, at least resume and re-establishment can be unified.


Discussion point 9. Should the following information be included in MSG5 described in Discussion point 5 (e.g. RRC Connection Setup Complete kind of message)? Please justify your response.

a) 5CN node selection information, such as, selected PLMN (similar to LTE selectedPLMN-Identity) ,Registered 5CN node (similar to LTE registeredMME), GUMMEI type (similar to LTE gummei-Type).
b) Dedicated NAS PDU (similar to LTE dedicatedInfoNAS).

c) Others.

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

	a) 5GN node selection info.
	· Huawei and HiSilicon: only if it could not be in msg3
· Interdigital

· Intel: Yes - note that details/values are FFS.

· Nokia (this should also include NSSAI information, as requested by SA2)
· Sony: RAN2 seem to have already agreed to provide AMF selection information in MSG5

· KT
· NEC (e.g. Temporary ID of the UE, or NSSAI)
· QC: Yes and agree with Nokia that NSSAI should be able to present.
· CATT
· ZTE:Yes 
· DCM: yes
· OPPO: Yes
· Ericsson: Needed unless it can be provided in MSG3
· Mediatek
· Xiaomi
· LG
· Coolpad
· Samsung


	b) NAS PDU
	· Huawei and HiSilicon: only if it could not be in msg3
· Interdigital

· Intel: Yes - note that details/values are FFS.

· Nokia (required to convey NAS information for setting up connection)

· Sony
· KT
· NEC
· Qualcomm
· CATT
· ZTE:Yes 
· DCM: yes
· OPPO: Could take LTE as baseline
· Ericsson: Needed unless it can be provided in MSG3
· Mediatek
· Xiaomi
· LG

· Coolpad
· Samsung

	c) Others
	· Ericsson: Slice selection info
· Samsung: Slice selection related information



2.2 CONNECTED to IDLE RRC state transition

RAN2 agreed that "the RRC state transition from CONNECTED to IDLE follows one step procedure (e.g. release)".

2.2.1 Actual RRC messages

Discussion point 10. Shall a RRC Connection Release kind of message be used for this RRC transition and be sent over SRB1? If not, please justify your response and indicate your preference.

Table 10. Company's view on the Discussion point 10
	RRC Conn. Release
	Company's name and view

	Yes
	· Interdigital: As in LTE, the release message for sending the UE to IDLE should be integrity protected.

· Intel: Yes. Moreover we are ok to also use this same RRC message when moving the UE from CONNECTED to INACTIVE as it is explained in section 2.4 (as it was explained by Huawei). Being applicable the same security behavior as it is defined in legacy LTE. 

· Nokia (same as LTE)
· Sony

· KT
· NEC
· Qualcomm: Yes for RRC_CONNECTED to RRC_IDLE state transition.

· CATT: similar to LTE

· ZTE:Yes 
· DCM: yes
· OPPO: OK to follow LTE.
· Ericsson: Agree with Huawei that could be possible to use the same message to Idle and Inactive assuming there is an indication on which state the UE should go to and assuming that the majority of the content is the same. 

· Mediatek: similar as LTE

· Xiaomi

· LG

· Coolpad

	No
	· Huawei and HiSilicon: we are ok with SRB1 but we think that the same message could be used to move from CONNECTED to IDLE and from CONNECTED to INACTIVE.
· Samsung. There of course will be some message, in that sense the answer is "yes", but the exact message type can be decided later as the outcome of the unification discussion.


2.2.2 Information to include within each RRC messages

Discussion point 11. Should the following information be included in 1-step RRC procedure described in Discussion point 10 (e.g. RRC Connection Release kind of message)? Please justify your response.
a) Release cause (similar to LTE releaseCause).

b) Redirect carrier frequency (similar to LTE redirectedCarrierInfo). Note that this is already agreed as per "release with redirection is supported between NR and LTE (both directions, and both connected to NG Core and EPC)".
c) Mobility control information (similar to LTE idleModeMobilityControlInfo).

d) Others. Note that information related to the suspension or inactivation procedure is covered in section 2.4.2.
Table 11. Company's view on the Discussion point 11
	Options
	Company's name and view

	a) Release cause
	· Huawei and HiSilicon: Not sure, should be FFS
· Interdigital: A release cause (or similar field) could be used to differentiate a release to IDLE from a suspend message.  For the other possible values of release cause used in LTE, inputs from SA2 may be required. 

· Intel: Yes - note that details/values are FFS.

· Nokia: E-UTRAN RRC Connection Release includes the following:

ReleaseCause ::=



ENUMERATED {loadBalancingTAUrequired,











other, cs-FallbackHighPriority-v1020, rrc-Suspend-v1320}

It's not clear whether these are needed for NR. Loadbalancing TAU and CS fallback are not RAN2 topics and Suspend does not have to be release cause, but just separate indication, because ASN.1 is created from the scratch. We could attempt to simplify.

· Sony: Yes 
· KT: Yes
· NEC
· Qualcomm: We share Nokia’s view. Not sure if it’s really necessary for NR.

· CATT: values FFS

· ZTE:Yes
· DCM: yes
· OPPO: Yes
· Ericsson: May be needed for some scenarios. FFS.
· Mediatek: Yes, we assume that loadbalancingTAUrequired can be useful but we need SA2 confirmation, we assume RRC release can be used to go to RRC Inactive, so an indication may be needed.

· Xiaomi:Yes

· LG

· Coolpad: Yes
· Samsung. It can be present if we conclude and/or receive feedback from other WGs that UE needs to know the cause

	b) Redirect carrier freq.
	· Huawei and HiSilicon: Yes
· Interdigital: Yes.

· Intel: Yes - note that details/values are FFS.

· Nokia

· Sony
· KT

· NEC

· Qualcomm: Yes

· CATT

· ZTE:Yes
· DCM: yes
· OPPO: Yes
· Ericsson: Yes
· Mediatek: Yes

· Xiaomi:Yes

· LG

· Coolpad: Yes
· Samsung: Yes, assuming that we talk about the re-direction info

	c) Mobility Ctrl Information
	· Huawei and HiSilicon: Yes
· Interdigital: Yes

· Intel: Yes - note that details/values are FFS.

· Nokia (we should come up with a better name than the one used in LTE)
· Sony

· KT

· NEC

· Qualcomm: Yes

· CATT

· ZTE:Yes
· DCM: yes
· OPPO: Yes
· Ericsson: Yes
· Mediatek: Yes

· Xiaomi:Yes

· LG

· Coolpad: Yes
· Samsung. Yes, agree with Nokia.

	d) Others
	· 


2.3 INACTIVE to CONNECTED RRC state transition

RAN agreed that "as a baseline, RRC state transition from INACTIVE to CONNECTED follows three-step procedure (e.g. request, response, complete). (3 steps from the Request message, i.e. not including any paging). Continue to discuss a 2 step procedure for the state transition if it can be used for all cases". Taken this into consideration, we will focus the discussion on section 2.3.1 and 2.3.2 assuming that the 3-steps RRC procedure is defined.

2.3.1 Actual of RRC messages

Discussion point 12. RAN2 agreed that "initial UE RRC message from RRC_INACTIVE (e.g. MSG3) should be sent on SRB0". Which kind of message shall be used for this RRC transition and be sent in RACH MSG3 over SRB0? Please justify your response.
a) RRC Connection Resume Request kind of message. 
b) Others.

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

	a) RRC Conn. Resume Request
	· Interdigital: The initial message can be sent by the UE to a gNB different than the anchor, and so must be sent on SRB0.
· Intel: Yes. Moreover, as it is proposed in R2-1704772, this same RRC msg.3 can be a common RRC message for RACH msg.3 of the following procedures: transition from INACTIVE to CONNECTED, RAN location notification area update (RLAU), and re-establishment of RRC connection during RLF.
· Nokia (it could be considered whether this can be merged with the normal connection request – message)

· Sony: Agree with IDC and think details regarding merging and having a common procedure can be discussed at later stage
· KT: We think we don’t need to deviate from the LTE Light Connection.

· NEC
· CATT: we can discuss on how to unify messages for connection request, resume request, connection re-establishment request.

· ZTE:Yes
· DCM: Yes. Further discussion is needed for the actual message and procedures (common with other procedures or not)
· OPPO: Yes
· Ericsson: Yes. Regarding harmonization, we think the content and purpose of this message will be different compared to the RRC connection re-establishment. Given also this is a very short message there is no clear benefit of using the same message as for re-establishment.

· Xiaomi:Yes

· Coolpad: Yes

	b) Others
	· Huawei and HiSilicon: SRB0 is ok but it would be beneficial to have a common message and procedure to move from INACTIVE to CONNECTED and for re-establishment. 
· Qualcomm: The message should be sent over SRB0. It makes sense to unify the Msg3 for RRC connection re-activation(resume) request, RRC connection re-establishment request, RNA update request.

· Mediatek: A common request message for RRC Connection Establishment, RRC Connection Resume, RRC Connection Re-establishment is desired. It is sent on SRB0

· LG : As RAN2 agreed, the initial RRC message would be send on SRB0. In addition, we think that this RRC MSG3 could be used as a common initial message for the procedure triggering state transition to RRC-CONNECTED such as RRC connection establishment procedure, RRC connection re-establishment procedure, RRC connection resume procedure (if exists in NR) and RAN notification area update procedure
· Samsung: It can be unified (at least with the RRC connection re-establishment) and there can be even a common initial message, as proposed by other companies e.g. LG


2.3.1.1 Successful resumption
RAN2 agreed that "in case the RAN is successful in retrieving and verifying the UE context, MSG4 should be integrity protected and sent on SRB1"; "RAN2 aim that in case the RAN is successful in retrieving and verifying the UE context, MSG4 should be ciphered and sent on SRB1"; and "FFS Whether there may be cases where message where the MSG4 cannot be ciphered".

Discussion point 13. When RAN successfully retrieves and verifies the UE context, which kind of message shall be used for this RRC transition and be sent in RACH MSG4? Please justify your response.

a) RRC Connection Resume kind of message over SRB1 at least integrity protected. 
b) Others.

Table 13. Company's view on the Discussion point 13
	Options
	Company's name and view

	a) RRC Conn. Resume
	· Intel: Yes. Moreover, as it is explained in discussion point 12, this RRC message could also be used for other procedures (e.g. re-establishment). Note that the network does the integrity check based on the integrity protection algorithm configured by the old gNB (as it is proposed in R2-1704773).

· Nokia, (whether RAN accepts the message is up to gNB, RAN may successfully retrieve and verify the UE context and still decide to reject the establishment).
· Sony: merging and having a common procedure can be discussed at later stage
· KT: We think we don’t need to deviate from the LTE Light Connection.

· NEC (agree to further discuss the possibility of merging the procedures with potentially slightly different contents)

· CATT: we can discuss on how to unify message for connection resume, re-establishment.

· ZTE:Yes
· DCM
· OPPO: Yes
· Ericsson: Yes. It is single message that resumes the RRC connection and configures DRBs. The message should be integrity protected and ciphering using a new key derived from the NCC provided to the UE prior to entering RRC_INACTIVE. Always deriving a new key ensures that the solution works regardless where the UE returns, and enables resetting CP PDCP SNs to zero.  

· Xiaomi:Yes

· LG :Yes. But as Nokia said, even if the RAN perform successful UE context fetch from the anchor RAN, the RAN still can reject or postpone the RRC establishment.

· Coolpad: Yes

	b) Others
	· Huawei and HiSilicon: we should allow this message/procedure to also perform the re-establishment. Also note that if data transmission is possible before reception of MSG4, the UE could just stay in INACTIVE and no MSG4 is needed.
· Interdigital: We think an RRCConnectionReconfiguration over SRB1 can be used for this purpose in order to decrease the number of different RRC messages to be specified.
· Nokia: We agree with Huawei that this message/procedure could be used also for re-establishment  i.e. after radio link failure
· Mediatek: Agree with Huawei and Nokia that one common message for connection resume and re-establishment.

· LG : We think that integrating RRC connection re-establishment procedure, RRC connection resume procedure (if exists in NR) and RAN notification area update procedure into a single procedure would be beneficial. In addition, we can consider to integrate RRC connection establishment procedure into a single procedure aforementioned.
· Samsung: Agree with companies that a unified message can be used, at least for resume and re-establishment. In fact, the "reconfiguration" message can be used that will also cover other scenarios.


Discussion point 14. When RAN successfully retrieves and verifies the UE context, can the MSG4 always be ciphered? If not, in which cases this may not be feasible and what is the recommended solution.

Table 14. Company's view on the Discussion point 14
	MSG4 is sent ciphered
	Company's name and view

	Yes
	· Interdigital: Whether it is possible to send MSG4 not ciphered should be discussed/asked to SA3.
· Intel: Yes, if it is guaranteed that the new gNB supports the configured encryption algorithm (as indicated in UE AS context), the "RRC resume msg.4" can always be sent PDCP integrity protected and PDCP encrypted (as it is proposed in R2-1704773). 
· Nokia: The details need to be discussed more, e.g. in which message the security related parameters are given to the UE i.e. during the previous connection or in the MSG4 itself.

· Sony: Wait for SA3 to conclude it
· KT: Agree with Interdigital.
· NEC: yes, but we would like to ask SA3 guidance for e.g. points raised by Nokia.

· Qualcomm: Yes, the Msg4 can already be ciphered. Whether it should be ciphered or not would be RAN2 issue so RAN2 should make a progress on this and then RAN2 should ask SA3 the feasibility.

· CATT: should be verified by SA3

· ZTE:Yes
· OPPO: Yes
· Ericsson. MSG4 can always be encrypted as long as network configuration ensures consistent algorithm support across an area (e.g. UE registration area). One potential exception is the extremely rare case when a target does not support the UE security algorithms configured in the source cell. However, we would like to mention that we are not talking about hundreds of security algorithms, there are very few at most, even if new are to be introduced. Hence, in our view, RAN2 should not spend time trying to standardize additional mechanisms for that purpose (such as the new mechanisms proposed by Intel below). Instead, RAN2 should simply strive to reuse well known procedures, such as the fallback defined in Light Connected, apparently supported by most of the companies for NR (see discussion 2.3.1.2). In our view that is more than sufficient considering that this is a very rare case anyway.
· Mediatek: The detailed needs more discussion. For resuming or re-establishing a RAN context, it should be ok to apply security. If the gNB cannot apply security, which should be a rare case, the gNB could instead fallback to not use the stored context and just setup SRB1 (Conn establishment)

· LG : We agree with Interdigital.
· Coolpad: Yes

	No
	· Huawei and HiSilicon: It is in should be discussed by SA3. If not always possible, SA3 should say whether this is really useful from security perspective and RAN2 should judge the complexity (e.g. need for double decoding). From RAN2 perspective, what could justify some additional complexity would be (ciphered) small data transmission in INACTIVE without the need for MSG4.
· Intel: No, if it cannot be guaranteed that the new gNB supports the configured encryption algorithm (as indicated in UE AS context). Therefore we suggest to enable the following mechanism (as it is proposed in R2-1704773): 

· (1) The new gNB generates a "RRC Resume msg.4" which carries the new encryption algorithm. This "RRC Resume msg.4" is PDCP integrity protected but not PDCP encrypted. 

· (2) The new gNB also generates an additional consecutive DL msg. "RRC Reconfiguration msg.4 (bis)" which is PDCP integrity protected and PDCP encrypted by the new encryption algorithm.

· (3) The UE shall be able to differentiate whether "RRC Resume msg.4" is sent encrypted or not e.g. by using the PDCP header or the LCID.



	Other
	· Samsung: In general, if the gNB retrieves the UE context we can anticipate that it will send ciphered MSG4 on SRB1; in that sense we agree with other companies who answered "yes". However, as we cannot put a requirement on the gNB behavior, it will be up to the gNB which message it wants to send, i.e. there can be reasons why gNB resorts for sending non-ciphered MSG4


Discussion point 15. When RAN successfully retrieves and verifies the UE context, which kind of message shall be used for this RRC transition and be sent in MSG5? Please justify your response.
a) RRC Connection Resume Complete kind of message over SRB1.

b) Others.

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

	a) RRC Conn. Resume Complete
	· Huawei and HiSilicon: Yes.
· Interdigital: Yes.

· Intel: Yes. However it is to note that this msg.5 is not be needed if the "RRC Resume msg.3" includes the full MAC-I (as it is proposed in R2-1704773).
· Sony
· KT: Yes
· NEC: necessary for confirmation of resume completion by network side. Open for discussion on proposal by Intel (e.g. full MAC-I in Msg3).
· Qualcomm: Yes, we agree with Intel and Nokia that Msg5 may be redundant if a full MAC-I is present in the Msg3 however if context transfer takes place before Msg4 transmission, then UE may derive another key upon reception of Msg4. So Msg5 can’t be omitted all the time even if a full MAC-I is present in the Msg3.
· CATT (based on the agreements so far)

· ZTE
· DCM
· OPPO: Yes
· Ericsson: Yes, however we agree with Nokia and Intel that MSG5 may not be needed if MSG3 includes full MAC-I based on new keys. MSG5 is also not needed during RAN area updates. However, for state transition to RRC Connected, it is worth mentioning that MSG5 not add to the latency since UP data can be sent in parallel to RRC MSG5.
· Xiaomi:Yes

· LG : Yes, but based on SA3 response, at least for the case of mobility where the PDCP anchor point is not changed, there is no need to update security key. Thus, there could be cases not to require MSG5.
· Coolpad: Yes

	b) Others
	· Nokia, this may not be needed if the integrity check for the UE can be done based on the Msg3 with a new key (e.g., based on NCC that is given during the previous RRC connection)
· Samsung: We agree that it may not be needed, which  depends on further discussions. Furthermore, the exact RRC message will be decided based on the outcome of the RRC unification discussion. It can be either "resume complete" message or the "reconfiguration complete" message


2.3.1.2 Resumption fallback to establish a new RRC connection
RAN2 agreed that "FFS In case the RAN is not successful in retrieving or verifying the UE context, MSG4 (can be at least be a message that requests the UE to trigger a new connection) will be sent on SRB0"; and "FFS When the UE receives in MSG4 on SRB0 then the UE releases at least the AS security context and UE NAS layer should be informed".
Discussion point 16. When RAN cannot successfully retrieve and verify the UE context, which kind of message shall be sent in MSG4? Please justify your response.

a) RRC Connection Setup kind of message over SRB0 (which would enable a fallback to establish a new RRC connection similar to LTE without additional RACH). 

b) Others.
Table 16. Company's view on the Discussion point 15
	Options
	Company's name and view

	a) RRC Conn. Setup
	· Huawei and HiSilicon: Yes, similar to light connection.
· Interdigital: Yes.

· Intel: Yes.

· KT: Yes, we don’t need to deviate from the LTE Light Connection.
· Qualcomm: Yes, ti can be same as LTE LC.

· CATT

· ZTE, similar to light connection
· DOCOMO: Yes
· OPPO: Yes
· Ericsson: Agree with the companies above. In this case, the UE should delete its AS context and invoke NAS layer. From this point the procedure should be similar to the IDLE to CONNECTED transition. The CN will responsible for cleaning out any old RAN context that the target node was unable to retrieve or verify.

· Mediatek: Yes, this can be done for LTE and we don’t see a reason to limit this.

· Xiaomi:Yes, in some cases gNB decides to try to start a new connection.

· LG : Yes. However, the fallback procedure would not be considered for the RAN notification area update without involving user data transmission.
· Coolpad: Yes

	b) Others
	· Nokia: RRC Connection Reject message, which is needed also e.g. for the congestion management. We think that the case where the UE context is not available is error scenario which should not happen generally. And if it happens it should not happen often. This can be ensured, e.g., by using long enough “resume id” which is able to accommodate sufficient number of UE contexts and their locations in the NW.
· Sony: if not mistaken then the difference between reject and setup is the need for additional RACH and it seems to be an optimization. So agree with Nokia to use reject message
· NEC: first of all, we would like to clarify the situation.
Case 1) if the UE stays within the configured RAN notification area (RNA) but the resumption is failed, it should not happen normally (then, agree with Nokia). 
Case 2) if the UE tries the resumption upon leaving the configured RNA but it failed, this may happen. However, in this case we assume the UE should go to Idle with informing the NAS layer of this resume failure, and start from the initial access. So, RRC Connection Reject would be more suitable message.

· Xiaomi: Yes, in some other cases gNB may choose not to start a connection, e.g. congestion.
· LG : We agree with Nokia. In some cases, it could be a burden to make new RRC connection on a network, e.g., congestion. Thus, to use reject procedure would be beneficial.
· Samsung: In general, we need to consider two separate cases, when the network asks a UE to establish the new connection, and when the network just “rejects” the UE asking it to go to IDLE (sent over SRB0 in both cases). Whether it can be accomplished with a single RRC message or two different RRC messages shall be discussed as the second step


Discussion point 17. When RAN cannot successfully retrieve and verify the UE context and UE receives a MSG4 over SRB0 (as per Discussion point 16, i.e. RRC Connection Setup kind of message), what is or are the corresponding UE's actions expected? Please select all the answer that might be applicable and justify your response.

Upon reception of this MSG4 (i.e. RRC Connection Setup kind of message) after sending RRC Conn. Resume Request in MSG3 (as per Discussion point 12):

1) UE releases the AS security context, as well as, other stored configurations kept while in INACTIVE.

2) UE AS informs the UE NAS of a fallback to establish a new RRC connection due to a failure while resuming resulting in a NAS Service Request kind of message to establish a new connection (no RACH would be triggered).
3) Others

Table 17. Company's view on the Discussion point 17
	Options
	Company's name and view

	1) Release of UE AS context and configurations
	· Huawei and HiSilicon, like LTE light connection.
· Interdigital: Since the NW cannot locate the context, the UE should delete it.

· Intel: Yes.

· KT: Yes, we don’t need to deviate from the LTE Light Connection
· Qualcomm: Yes

· CATT: yes

· ZTE, Yes
· DCM: Yes
· OPPO: Yes
· Ericsson: Yes like LTE LC. 
· Mediatek: Yes
· Xiaomi:Yes
· LG
· Coolpad: Yes

	2) Inform NAS
	· Huawei and HiSilicon, like LTE light connection.
· Interdigital: Yes, NAS fallback should be supported.

· Intel: Yes, UE AS informs UE NAS that resumption fallback to establish a new RRC connection, for the NAS to trigger an immediate NAS Service Request kind of message to establish a new connection (without having to go via RACH process again).
· KT: Yes, we don’t need to deviate from the LTE Light Connection
· Qualcomm: same as LTE LC

· CATT:  no need to go via RACH procedure.

· ZTE, Yes
· DCM: Yes
· OPPO: Yes
· Ericsson: Yes like LTE LC.
· Mediatek: Yes, NAS need to be notified.

· Xiaomi:Yes

· LG

· Coolpad: Yes

	3) Others
	· Nokia: The UE goes to IDLE and informs NAS about the failure to resume the RRC connection
· Sony: If UE goes to Idle then UE performs actions upon entering Idle mode
· NEC: UE should go to Idle as commented in the point 16.
· Samsung: As commented in the point 16, there exist two cases, when a UE is asked to establish a new connection and when a UE is asked to go to IDLE. 


2.3.1.3 Congestion handling during resumption
RAN2 agreed that "If the UE received a message suspending the UE on MSG4 on SRB1 then the UE remains in RRC Inactive" and "FFS Whether MSG 4 can be a reject to idle". 

Discussion point 18. When RAN successfully retrieves and verifies the UE context, which kind of message shall be sent in RACH MSG4 to suspend the UE back into INACTIVE? Please justify your response. 

a) RRC Connection Reject kind of message over SRB0.

b) Others
Table 18. Company's view on the Discussion point 18
	Options
	Company's name and view

	a) RRC Conn. Reject
	· Intel: Yes - a UE in INACTIVE, when resuming an RRC connection, can only be rejected back into INACTIVE (using a RRC Connection Reject kind of message over SRB0). As it is explained by SA3 in the LS R2-167436, the RRC message needs to be integrity protected when changing the RRC state of the UE to prevent attacks.
· Nokia: RRC Connection Reject kind of message over SRB0 indicating that the UE shall go to INACTIVE
· Sony
· KT
· NEC: RRC Connection Reject kind of msg can be used but it shall include an indication to make the UE go back to and stay in Inactive, in order to differentiate the case in resume failure assuming the same message (with slightly different contents) can be used for both cases discussed in the point 16 and 18.
· Qualcomm: Yes and the message should be integrity protected.
· CATT: the message naming could be discussed later for clarity. If SRB1 is used, there is a question on whether the UE context should be retrieved by the corresponding gNB prior to transmission of the message. As the purpose is to keep the UE in inactive, the ue context can be kept at the anchoring gNB and the source gNB doesn’t need to retrieve the UE context. Hence we support transmission of message over SRB0.
· ZTE: it depends on whether gNB has changed. If the gNB has changed, and when RAN successfully retrieves and verifies the UE context, to suspend the UE back into Inactive, the new gNB has to assign a new ResumeId (with new gNB Id related information) in Msg4 . And to synchronize the new AS key, the Msg4  should be integrity protected and ciphered(if the SA3 also recommends to cipher). If the gNB doesn’t change, RRCConnection reject is OK. But to keep consistent, the same Msg should be adopted for these two different scenarios.
· DCM: yes RRC Connection Reject is used to reject the RRC Connection resumption and to send  back the UE to INACTIVE
· OPPO: Consider the RRC Connection Reject like message could be used to send the UE back to INACTIVE
· Ericsson: We think the network can use an RRC connected reject type of message sent on SRB1 to provide the UE with a wait time. It should not be allowed by the network to suspend the UE to INACTIVE using SRB0 for security reasons since the UE security token (e.g. short MAC-I) has already been used and the network has not shown to the UE it knows the UE. In this case, the network also has the UE security context so it does make sense to use SRB1 for this message.

· Mediatek: Agree with Intel

· Xiaomi: RRC connection Reject message with clear indication to UE to stay in inactive is ok.

· LG

· Coolpad

	b) Others
	· Huawei and HiSilicon: RRC connection reject like LTE light connection.

· Interdigital: We have agreed at last meeting that “If the UE received a message suspending the UE on MSG4 on SRB1, then the UE remains in RRC Inactive”.  We think it would be best to maintain current agreements and have only a message over SRB1 to suspend the UE in order to avoid denial of service attack.  The message can be an RRCConnectionReconfiguration message.
· Samsung: The "reconfiguration" message (over SRB1) looks like a natural choice for this case, it is not clear why "reject" would be used. However, as noted several times before, we do not know yet which RRC messages we are going to have for NR, so the exact answer to this question will depend on the outcome of the unification discussion


2.3.1.4 Direct transition to INACTIVE or IDLE during resumption

Discussion point 19. When RAN successfully retrieves and verifies the UE context, can a UE be moved into INACTIVE via MSG4 sent over SRB1 with integrity protection? Please justify your response. Moreover indicate whether this message would be sent ciphered or un-ciphered, and which message should be used. Note that this scenario may be applicable for a fast transition to INACTIVE after doing a RAN location area update procedure.

Table 19. Company's view on the Discussion point 19
	MSG4 moves UE into INACTIVE
	Company's name and view

	Yes
	· Huawei and HiSilicon: MSG4 could be used with integrity protection to change some parameters for the UE in INACTIVE (e.g. ID, DRX, RAN area, other). Need and possibility of ciphering should be judged by SA3. However, MSG4 could be omitted if there is no configuration to change (e.g. periodic update in the same cell).
· Interdigital: MSG4 over SRB1 would be required for location area update procedure, since the UE may be reconfigured with a different INACTIVE configuration, and this reconfiguration should be integrity protected.  
· Intel: the RRC message needs to be integrity protected when changing the RRC state of the UE to prevent attacks (as it is explained by SA3 in the LS R2-167436), however the need to use ciphering protection depends on the nature of the parameters to be carried (e.g. if the parameters are associated with the RRC configuration, such as the RAN notification area, this RRC message needs to be ciphered). SA3 confirmation/input will be required.
· Nokia: RRC Connection Release kind of message over SRB1 could be used. However, if UE is provided with new INACTIVE configuration (e.g., RAN area), the message shall be ciphered.
· Sony: Agree with Huawei and other companies that NW should be able to configure parameters for Inactive state. Exact message name can be discussed

· KT: Agree with Intel.

· NEC: by using RRC Connection Release kind of message

· Qualcomm: The message shall be integrity protected for sure. It’s totally up to RAN2 decision whether the message should be ciphered or not. So RAN2 should discuss it further.

· CATT: can be sent on SRB1 with integrity protection. Need for ciphering FFS and consult SA3.

· ZTE: The discussion issue in table 18 is one scenario that suspends the UE back into the Inactive state directly. So the activity should keep consistent with the Table 18.
· OPPO: Agree with other companies that Msg4 could be used with integrity protection, however, this needs to be checked by SA3.
· Ericsson: MSG4 should be integrity protected and ciphered since the UE may be assigned a new resume ID, even a new RAN area, or other context update information. This is in line with current RAN2 agreements, and should be preferred from a security point of view (asking SA3 would be a waste of time). We think this message can be the same messages as used to move the UE from Connected to Inactive state, e.g. Suspend message.

· Mediatek: Msg4 moving UE to Inactive should be integrity protected.   
· Xiaomi: Yes, agree with other companies. 
· Coolpad: Yes
· Samsung: There should be a way to ask a UE to move to INACTIVE during the resumption procedure, if the response message is ciphered. Which message should be used for this purpose should be based on the outcome of the RRC unification discussion

	No
	· 


Discussion point 20. When RAN successfully retrieves and verifies the UE context, can a UE be moved into IDLE via MSG4 sent over SRB1 with integrity protection? Please justify your response. Moreover indicate whether this message would be sent ciphered or un-ciphered, and which message should be used.
Table 20. Company's view on the Discussion point 20
	MSG4 moves UE into IDLE
	Company's name and view

	Yes
	· Interdigital: The UE can be moved to IDLE using an RRCConnectionRelease in MSG4.  Since this message is sent over SRB1, it could be ciphered as well, but it should be verified with SA3 if it is possible to send this message unciphered.
· Intel: the explanation of discussion point 19 is also applicable (i.e. integrity protection is required when moving a UE in INACTIVE to IDLE via SRB1 and the need to use ciphering protection depends on the nature of the RRC parameters carried in this message).
· Nokia: RRC Connection Reject on SRB0 can be used for this purpose.

· Sony
· KT: The UE can be moved to IDLE using an RRCConnectionRelease via MSG4 sent over SRB1.

· Qualcomm: RRC connection release with integrity protection.

· CATT: RRC connection release with integrity protection if it is verified by SA3

· ZTE:  The Msg4 sent over SRB1 with integrity protection and ciphered(if the SA3 also recommends to cipher)
· OPPO: Agree with other companies that the RRC Connection Release could be used, but whether it could be ciphered should be confirmed by SA3.
· Ericsson: We think this could be supported e.g. for responding to a RAN area update. It may not be critical to support since it is also possible to accept the UE into RRC connected and then release the UE to idle but the extra complexity of supporting this is probably low. If it should be supported the message can both be integrity protected and encrypted. There is no reason not to encrypt this message since the security context has been retrieved and other MSG4 messages is also encrypted. Not using encryption for this message would increase the complexity since then it need to be sent on a different SRB from encrypted MSG4s.

· Mediatek: RRC Connection Release, integrity protected. Ciphering needs to consult with SA3.

· LG

· Coolpad: RRC connection release with integrity protection if confirmed by SA3.
· Samsung: There should be an option to move to IDLE. Which RRC message is used for this purpose can be decided later

	No
	· Huawei and HiSilicon: In LTE light connection, RRC connection reject with state indication is used. We are ok to consider release with integrity protection if SA3 think it is needed.

· NEC: this is not needed. RRC Connection Release kind of message can be used for moving the UE to Idle


2.3.2 Information to include within each RRC messages

Discussion point 21. Should the following information be included in MSG3 described in Discussion point 12 (e.g. RRC Connection Resume Request kind of message)? Please justify your response.

a) UE identity or UE context identity (similar to LTE resumeIdentity).

b) Establishment cause (similar to LTE resumeCause).
c) UE's verification or security info., such as, authentication token (similar to LTE shortResumeMAC-I).

d) Others.
Table 21. Company's view on the Discussion point 21
	Options
	Company's name and view

	a) UE context ID
	· Huawei and HiSilicon: Yes
· Interdigital: Yes

· Intel: Yes – note that details/values are FFS. However as it is proposed in R2-1704772, we also suggest the following points for the UE ID or UE context ID (which is referred as L3 RRC ID):

· (1) A L3 RRC ID is allocated to any UE in CONNECTED or in INACTIVE.

· (2) The L3 RRC ID (similar to LTE resumeIdentity) allows to uniquely identify the gNB where the UE AS Context is stored and the actual UE AS Context within that gNB.

· (3) The L3 RRC ID (similar to LTE resumeIdentity) is used in the msg.3 explained on discussion point 12. 

· (4) Use of a truncated version of this L3 RRC ID could be considered.

· Nokia
· Sony

· KT

· NEC

· Qualcomm: Yes

· CATT: yes, values FFS

· ZTE: YES
· OPPO: Yes
· Ericsson: Yes
· Mediatek: Yes, details are FFS.

· Xiaomi: Yes

· LG

· Coolpad: Yes
· Samsung: Yes

	b) Establishment cause
	· Huawei and HiSilicon: Yes
· Interdigital: Yes

· Intel: Yes – note that details/values are FFS. 

· Nokia
· Sony

· KT

· NEC

· Qualcomm: Yes and the values are FFS.

· CATT

· ZTE: And The Establish Cause should be redesigned:    1, In LTE, the resume cause is provided by NAS. However, since the state transition between INACTIVE to ACTIVE is transparent to NAS. So the AS layer can't get the dedicated establish cause. The AS layer can only distinguish whether it's triggered by the NAS signal or MO data    2, Besides the MO signal/Data, the resume procedure can also be triggered by AS layer itself, such as RLAU. So the establish cause similar to LTE resume cause can't indicate all the establish information to the gNB. The UE should indicate the types/purpose of resume such as: Periodic RLAU, Normal RLAU with or without MO Data/Signal transmission, MO Data/Signal transmission, RAN paging response. And this information should be decided by AS layer.
· OPPO: Yes
· Ericsson: Yes
· Mediatek: Yes
· Xiaomi: Yes
· LG
· Coolpad: Yes
· Samsung: Yes

	c) Security information
	· Huawei and HiSilicon: Yes.
· Interdigital: Yes

· Intel: Yes – note that details/values are FFS. 

· Nokia
· Sony

· KT

· NEC

· Qualcomm: Yes, FFS whether full MAC-I or short MAC-I

· CATT

· ZTE: YES
· OPPO: Yes
· Ericsson: Yes.
· Mediatek: Yes
· Xiaomi: Yes
· LG
· Coolpad: Yes

	d) Others
	· Huawei and HiSilicon: If some solution allows ciphering of MSG4, the same solution would allow including ciphered data, directly with MSG3 and/or with subsequently allocated grant with the newly allocated C-RNTI, without the need to wait for MSG4.
· Interdigital: Data with MSG3 should be considered as well, depending on whether data transmission in INACTIVE state will be supported.

· Qualcomm: agree with Huawei/HiSilicon but small data transmission should be discussed separately.

· Ericsson: Other information could be Information about which DRB the UE has data for which can be used in the network to know which slice / PDU session the UE wants to send data for.
· Samsung: Small data transmission can be discussed separately


Discussion point 22. Should the following information be included in MSG4 described in Discussion point 13 (e.g. RRC Connection Resume kind of message)? Please justify your response.

a) From the dedicated radio resource configuration (similar to radioResourceConfigDedicated), which information could be included? 

b) New/updated security
c)  information, such as, next hop chaining count (similar to LTE nextHopChainingCount-r13).

d) Others.

Table 22. Company's view on the Discussion point 22
	Options
	Company's name and view

	a) Dedicated radio resource configuration
	· Huawei and HiSilicon: like LTE light connection.
· Interdigital: Yes.

· Intel: Yes – note that details/values are FFS. 

· Nokia
· Sony: Yes
· KT: Yes
· NEC
· Qualcomm: Yes
· CATT: yes
· ZTE: YES
· OPPO: Yes
· Ericsson; Yes. A benefit here of encrypting this message is that this information does not need to be exposed.

· Mediatek: Yes

· Xiaomi: Yes

· LG

· Coolpad: Yes
· Samsung: Yes

	b) Security information
	· Huawei and HiSilicon: like LTE light connection.
· Interdigital: Yes.

· Intel: Yes – note that details/values are FFS. 

· KT: Yes
· NEC: this may be useful, so can be discussed further
· Qualcomm: Yes and the details/values are FFS.
· CATT:yes
· ZTE: For this issue, it depends on the final security scheme and should be judged by SA3. And if the Msg4 is ciphered, Ncc similar to LTE can’t be contained in MSG4. However if the Network want to assign a new Ncc and this Ncc would be used after Msg4(That means Msg4 is ciphered with old NCC), it’s ok to contained the new Ncc in Msg4. But the Ncc of gNB is assigned by the Core network,  and the RRCConneciton resume procedure is ignorant to the Core, so there wouldn’t be any chance for the Core to assign a new Ncc to the gNB during the resume procedure
· OPPO: Yes
· Ericsson: Since RAN2 aims at encrypting this message it would not be required to provide the NCC parameter in this message as for Light connected. It could still however be possible to update AS security parameters if needed.

· Mediatek: Yes
· Xiaomi: Yes

· Coolpad: Yes
· Samsung: Samsung: If the response message is sent on SRB1, then it is already ciphered

	c) Others
	· 


Discussion point 23. Should the following information be included in MSG5 described in Discussion point 15 (e.g. RRC Connection Resume Complete kind of message)? Please justify your response.

a) 5CN node selection information, such as, selected PLMN identity (similar to LTE selectedPLMN-Identity). 

b) Dedicated NAS PDU (similar to LTE dedicatedInfoNAS).
c) Others.

Table 23. Company's view on the Discussion point 23
	Options
	Company's name and view

	a) 5GN node selection info.
	· Huawei and HiSilicon: Yes
· Interdigital: This depends whether we allow PLMN selection by upper layers in INACTIVE, and needs to be discussed.

· Intel: Yes, as an optional field to be included when NAS PDU were sent – note that details/values are FFS. 

· Nokia: This could be placed also in the Request message

· Sony
· KT
· NEC
· Qualcomm: Yes and NSSAI could be present.

· CATT:yes

· ZTE: No. 5CN node selection information should be part of the UE context at the GNB side, and the UE AS doesn’t know such kind information at some scenarios. 
· OPPO: Yes
· Ericsson: No.

· Mediatek: We are not completely sure. If the resume can only be done from RRC Inactive, and the UE uses an established core network association, this info seems not needed. Whenever a new connection is needed it could be viewed as an establishment from Idle, and for this case the information should be present.

· Xiaomi:Yes

· Coolpad: Yes
· Samsung: Yes

	b) NAS PDU
	· Huawei and HiSilicon: No. There may be no need to include NAS PDU in this message. If there is one, since SRB2 is established it should probably be transmitted there. Of course, we can discuss whether this principle could be violated for the sake of some optimization. 
· Interdigital: Yes, we think this could be beneficial for sending TAU in INACTIVE.
· Intel: We assume that SRB2 is supported and used to send NAS PDU (as in legacy LTE) and could be opened to discuss optimizations of sending NAS PDU within msg.5 sent over SRB1, as it is also explained by Huawei – note that details/values are FFS.

· Sony: no strong opinion but Msg5 should include NAS PDU
· KT: Same view with Sony.

· NEC: same point as Interdigital. It would be good to clarify/confirm the UE behaviour in the case of TAU triggered in Inactive.

· Qualcomm: No strong opinion but Msg5 could include NAS PDU

· CATT: assume at least NAS PDU over SRB2 is supported.

· ZTE: Yes because that this resume procedure may triggered by Nas signal transmission
· OPPO: We don’t understand the use case for sending the NAS PDU in RRC Connection Resume Complete considering following SRB2 could be used to send the NAS message.
· Ericsson: It should be possible to adopt the same solution as for IDLE to CONNECTED transition. If it is possible to fit the NAS PDU already in MSG3 or after MSG3 it could be a possible solution, otherwise it can be sent in MSG5.

· Mediatek: NAS PDU in Msg5 is just an optimization, which is not necessarily needed.

· Xiaomi: Yes, agree with Interdigital.

· LG : yes

· Coolpad: Yes
· Samsung: If NAS triggers PDU, then it can be included in this message. However, since SRB2 is already established, including NAS into MSG5 can be viewed as the optimization

	c) Others
	· Nokia: don’t see a need for this message always if NCC is given in the previous connection

· Qualcomm: same comment as the one made for Discussion point 15
· LG : At least for the case of mobility where the PDCP anchor point is not changed, there could be a case not to require MSG5.


Discussion point 24. Should the following information be included in MSG4 described in Discussion point 16 (e.g. RRC Connection Setup kind of message) when sent in response to the MSG3 described in Discussion point 12 (e.g. RRC Connection Resume Request kind of message)? Please justify your response.

a) Same message (and information) as it is used in MSG4 to establish a new RRC connection, i.e. RRC Connection Setup kind of message (which is described in Discussion point 8).

b) Others.

Table 24. Company's view on the Discussion point 24
	Options
	Company's name and view

	a) Same as RRC Conn. Setup
	· Huawei and HiSilicon: Yes.
· Interdigital: Yes

· Intel: Yes. 

· KT: Yes
· Qualcomm: Yes
· CATT: yes
· ZTE:Yes
· OPPO: Yes
· Ericsson: Yes RRC Connection Setup message would be the same for both normal Connection Setup as for RRC resume when the network is not able to retrieve or verify the UE AS context. 

· Mediatek: Yes

· Xiaomi: Yes
· LG

· Coolpad: Yes
· Samsung: In general yes, the exact content will however might depend on which message we plan to use

	b) Others
	· Nokia: This message is not needed. RRC Connection Reject can be used instead.

· NEC (same view as Nokia)


Discussion point 25. Should the following information be included in MSG4 described in Discussion point 18 (e.g. RRC Connection Reject kind of message) when sent in response to the MSG3 described in Discussion point 12 (e.g. RRC Connection Resume Request kind of message)? Please justify your response.

a) Same message (and information) as it is used in MSG4 to establish a new RRC connection, i.e. RRC Connection Reject kind of message (which is described in Discussion point 7).

b) Others.

Table 25. Company's view on the Discussion point 25
	Options
	Company's name and view

	a) Same as RRC Conn. Reject
	· Huawei and HiSilicon: Yes (in light connection, there is a state indication in the reject message, it can also be considered here).
· Interdigital: Yes, a wait time should be included to support the suspend to INACTIVE

· Intel: Yes (i.e. waitTimer). Note that as it is explained in discussion point 18, RRC Connection Reject kind of message is sent over SRB0 and therefore it can only reject the UE back to the same RRC state (in this case, INACTIVE).
· Nokia
· Sony
· KT

· NEC

· Qualcomm

· CATT: this is to send the UE back to inactive.  Message naming is ambiguous and needs to make clear. E.g. RRC connection suspend

· OPPO: Yes
· Ericsson: Not completely sure what this question refers to. Overall, we think the reject message should contain wait time information. In light connection, it is to our understanding that is possible to indicate which state the UE should go to in the reject message. We think this can be supported, however if the state indicated to the UE is RRC_INACTIVE this message should be sent on SRB1. If the state indicated to the UE is IDLE it should be possible to send it on SRB0 (when RAN context has not been retrieved or verified) or SRB1 (when RAN context has been verified).
· Mediatek: Yes

· Xiaomi: Yes

· LG

· Coolpad: Yes
· Samsung: In general yes, the exact content will however might depend on which message we plan to use

	b) Others
	· Interdigital: Redirection information could be included to allow the UE to resume the connection in a different cell.
· ZTE: new resume ID should be contained if the gNB has changed
· 


2.4 CONNECTED to INACTIVE RRC state transition

RAN2 agreed that "the RRC state transition from CONNECTED to INACTIVE follows one step procedure".

2.4.1 Actual of RRC messages

Discussion point 26. Shall a RRC Connection Release kind of message (same as described in Discussion point 10 and Discussion point 11 used when releasing an RRC connection) be used for this RRC transition and be sent over SRB1? If not, please justify your response and indicate your preference.

Table 26. Company's view on the Discussion point 26
	RRC Conn. Release
	Company's name and view

	Yes
	· Huawei and HiSilicon (but need to think about details).
· Intel.

· Nokia

· Sony

· KT

· NEC

· CATT: RRC connection release could be used. However it should differentiate connected to idle and connected to inactive transitions.

· ZTE
· DCM
· OPPO
· Ericsson: It could be a release message with suspend indication but could also be a specific message for this purpose. It depends on how similar the content will be
· Mediatek

· Xiaomi

· LG

· Coolpad

	No
	· Interdigital: We think this message should be different than a release to IDLE, since it should be able to contain RRC configuration for the UE in INACTIVE.  An RRC Connection Reconfiguration with indication to move to INACTIVE could be utilized.
· Qualcomm: We share Interdigital view. It’s not really RRC connection release but more like reconfiguration procedure. Or we could define a dedicated message just for the inactivation procedure.

· Ericsson: It could be a release message with suspend indication but could also be a specific message for this purpose. It depends on how similar the content will be
· Samsung: We share view with InterDigital and Qualcomm, transition to INACTIVE is more like the re-configuration procedure, not the release procedure.


2.4.2 Information to include within each RRC messages

Discussion point 27. Should the following information be included in the message described in Discussion point 26 (e.g. RRC Connection Release kind of message)? Please justify your response.

a) Same message (and information) as it is used in RRC Connection Release kind of message sent when releasing an RRC connection (which is described in Discussion point 11). 

b) UE identity or UE context identity (similar to LTE resumeIdentity).

c) Suspension/inactivation indication (similar to rrc-LightConnectionIndication in LTE light connection CR).

d) RAN configured DRX cycle (similar to ran-PagingCycle in LTE light connection CR).

e) RAN notification area configuration (similar to ran-PagingAreaInfo in LTE light connection CR).

f) RAN periodic notification timer (similar to ran-PeriodicPAU in LTE light connection CR).

g) Security information, such as, Next hop chaining count (similar to LTE nextHopChainingCount that is sent in RRC Conn. Setup/Resume Complete messages).

h) Others.

Table 27. Company's view on the Discussion point 27
	Options
	Company's name and view

	a) Same as RRC Conn. Release
	· Huawei and HiSilicon: Yes.
· Interdigital: Yes
· Intel: Yes – note that details/values are FFS.

· Nokia
· KT: Yes
· NEC
· Qualcomm: Yes
· CATT: yes
· ZTE: Yes
· DCM: as baseline, details FFS
· OPPO
· Ericsson
· Mediatek:Yes

· Xiaomi: Yes

· LG : Yes, but details are FFS.

· Coolpad: Yes
· Samsung: In general yes, but the exact content will depend on the message.

	b)  UE context ID
	· Huawei and HiSilicon: Possibly (if not already provided).
· Interdigital: Yes

· Intel: Yes, it can be configured in case the ID were not provided in an earlier RRC message (as it is explained discussion point 21) or need to be updated.

· Nokia
· KT: Yes
· NEC
· Qualcomm: Yes
· CATT: yes
· ZTE: Yes(if it’s a new context ID)
· DCM: Yes
· OPPO
· Ericsson: Yes
· Mediatek: Yes, can be optionally provided if not provided before or need to be updated.

· Xiaomi: Yes

· LG

· Coolpad: Yes
· Samsung: Yes

	c) Suspend indication
	· Huawei and HiSilicon: Yes (may be implicit, e.g. RAN notification area makes it clear what the target state is).
· Interdigital: We prefer an explicit indication, so that the reconfiguration message can be re-used for sending the UE to INACTIVE.
· Intel: Yes, it can be configured – note that details/values are FFS (which also includes implicit form of indication).

· KT: Yes, explicit indication is preferred.
· Qualcomm: Agree with Interdigital. An RRC message can signal the next RRC state.
· CATT: yes

· ZTE: Yes
· DCM: Prefer explicit indication, especially if using RRC Connection Release kind of message
· OPPO
· Ericsson: Depends if it is the same message as release or a separate message.

· Mediatek: Yes, fFS on whether it’s implicit or explicit.
· Xiaomi: Yes
· LG : Since there are two states which the UE can move from RRC_CONNECTED via RRC Connection Release kind of message, if we use the same message when the network let the UE move to RRC_IDLE, there should be an explicit indication like light connection.
· Coolpad: Yes
· Samsug: Suspend indication is a bit obscure, we prefer to have an explicit indication, e.g. target RRC state.

	d) RAN DRX cycle
	· Huawei and HiSilicon: Yes.
· Interdigital:  Yes – this could be optional and the UE uses previously configured information if not present
· Intel: Yes, it can be configured – note that details/values are FFS.

· Nokia
· KT: Yes
· NEC
· Qualcomm: Yes
· CATT: yes
· ZTE: Yes
· DCM: Yes
· OPPO
· Ericsson: Yes. Possible optional.

· Mediatek: Yes
· Xiaomi: Yes
· LG

· Coolpad: Yes
· Samsung: Yes

	e) RAN notification area
	· Huawei and HiSilicon: Yes.
· Interdigital: Yes – this could be optional and the UE uses previously configured information in not included
· Intel: Yes, it can be configured – note that details/values are FFS.

· Nokia
· KT: Yes
· NEC
· Qualcomm: Yes
· ZTE: Yes
· DCM: Yes
· OPPO
· Ericsson: Yes. Optional depending on how the RAN area is defined.

· Mediatek:Yes
· Xiaomi: Yes
· LG : We think that this IE could be optional. The default value may be existed.

· Coolpad: Yes
· Samsung: Yes

	f) RAN periodic notification timer
	· Huawei and HiSilicon: Yes.
· Interdigital: Yes – this could be optional and the UE uses previously configured information if not included
· Intel: Yes, it can be configured – note that details/values are FFS.

· Nokia
· KT: Yes
· Qualcomm: Yes
· CATT: yes
· ZTE: Yes
· DCM: Yes
· OPPO
· Ericsson: Yes
· Mediatek: Yes

· Xiaomi: Yes

· LG

· Coolpad: Yes
· Samsung: Yes. Logically speaking, it is part of the RAN area configuration.

	g) Security information
	· Huawei and HiSilicon: We see no need for this unless to support UL data transmission in INACTIVE (e.g. only with MSG3 without the need for MSG4/5)
· Interdigital: Yes – this could be optional and the UE uses previously configured information if not included.
· Intel: Not required based on the discussed procedures.

· Nokia, however we prefer the NCC would be given at once (e.g., in reconfiguration message) the UE enters CONNECTED state to use in case of resume after a possible RLF event.

· Qualcomm: Yes, it makes sense to signal NCC via the message. But new serving gNB should be able to signal NCC when Msg4 is sent to the UE for the context transfer case.
· ZTE: FFS, It depends on the final security scheme. In the light connection, NCC is assigned in the S1 suspend  response Msg, but in NR, there is no S1Suspend/Resume procedure, so normally the NCC can always keep same at the UE and network side unless that there is a new (NH, NCC) pair assigned by the core and never been used before entering inactive state.
· Ericsson: Yes. The NCC is needed to support encryption of MSG4 in cases UE moves to a new node. For simplicity and increased security, we propose to adopt same solution also when UE returns to same node, since it does not add any extra delays (on the contrary it allows early UL transmissions). It also hides the network security architecture from the UEs. The solution is also future proof in the case data transmission is to be introduced.

· LG : It could be, but more discussion should be needed.
· Samsung: Depends on the final security scheme, we can wait till the SA3 feedback.

	h) Others
	· Interdigital: Radio configuration can be provided to the UE in order to support data transmission in INACTIVE.
· Qualcomm: We share Interdigital view.
· Samsung: Radio configuration could be provided in case we have features requiring them (e.g. data transmission in INACTIVE) or in case we need to alter UE behavior in INACTIVE.


2.5 INACTIVE to IDLE RRC state transition

2.5.1 UE's autonomous trigger and corresponding actions
Discussion point 28. Shall a UE in INACTIVE trigger an autonomous transition to IDLE when triggering? Please justify your response and for those trigger conditions that are considered valid, explain the UE's expected action e.g. when applicable, the NAS/AS kind of indication/interaction. Note that releasing the UE AS context and other configurations associated to INACTIVE is considered applicable to all cases and does not need to be covered.
a) Upon expiring of periodic RAN location area update (RLAU) timer.

b) Upon failure to complete RLAU procedure.

c) Upon UE enters into any cell state or not finding a suitable cell or getting out of service.
d) Upon reselecting to other RAT; 

e) Upon reception of CN initiating paging.
f) Upon failure to (re)activate or resume.

g) Upon releasing all the radio bearers.
h) Upon UE AS and NAS mismatch.
i) Upon removal of SIM card.

j) Others.
Table 28. Company's view on the Discussion point 28
	Options
	Company's name and view

	a) expiry of periodic timer
	· Huawei and HiSilicon: we don't understand which timer this is talking about (periodic RLAU timer triggers RLAU, not transition to idle).
· Interdigital: Agree with Huawei – UE should send a RLAU when the periodic timer expires.

· Intel: Not required (i.e. upon expiring of periodic RAN location area update (RLAU) timer, the UE triggers the resumption procedure due to a periodic RLAU).

· KT: UE should send a RLAU when the periodic timer expires.
· Qualcomm: No, RNAU should be initiated upon the expiry.

· CATT: not required.

· ZTE: when the periodic timer expiry, the UE should trigger Periodic RLAU procedure, and if this procedure success, the UE should still stay at inactive state.
· DCM: Agree with the above comments, that upon expiry of RLAU timer then the UE will perform RLAU, not autonomous transition to IDLE.
· OPPO: Not required, and agree with previous comments from companies.
· Ericsson: Agree with companies above. UE should trigger RLAU.
· Mediatek: Not required.
· Xiaomi: Not required.
· LG : Not required. An expiry of RLAU timer should be a condition of triggering RLAU procedure not a state transition to RRC_IDLE.
· Coolpad: Not required.
· Samsung: The question is a bit unclear. If we talk about RAN area update timer, then its expiry triggers the corresponding RAN area update procedure

	b) failure of RLAU proc
	· Huawei and HiSilicon: Yes, notify RRC connection release to NAS.
· Interdigital: Yes.  We think if the RLAU procedure does not result in a NW response within a given time, the UE should move to IDLE.
· Intel: we differentiate two cases:

· (b.1) Yes, if the RLAU was triggered due to expiry of periodic timer; in which case the UE in INACTIVE performs the following actions: (1) triggers an autonomous transition to IDLE, (2) UE AS informs UE NAS of the transition due to a resumption failure for a periodic RLAU and (3) UE NAS immediately triggers a request to establish a new RRC connection, as it is done in LTE – note that (2) and (3) will need to be confirmed by CT1.
· (b.2) Not immediately, if the RLAU was not triggered due to expiry of periodic timer. The reason is that the specification should enable an RRC mechanism that allows retries in the AS layer when resumption fails before notifying the failure of the RRC connection to the upper layers.
· Nokia
· Sony

· KT: Yes, indicate upper layer RRC Connection release.
· Qualcomm: Yes and we think UE should move to IDLE upon any RNAU failure (i.e. we don’t see much point to optimize the cases mentioned by Intel above).
· CATT: yes. Not see the need for differentiation of behavior on periodic RLAU and event trigger RLAU.

· ZTE: how to define the failure, if it’s congestion,  it should still stay at inactive state, but if the network indicate the failure explicitly, the UE should back to Idle state.
· DCM: We also prefer that if the UE needs to go to IDLE state, then it has to be explicitly indicated by the network. In this sense we agree with ZTE that the RLAU procedure failure need to be clarified further, i.e., when Failure/Reject message (with possibility of NW explicit indication to go to IDLE) received or not.
· OPPO
· Ericsson. If the UE is out of coverage when RLAU supposed to be triggered, UE should perform RLAU when UE returns into coverage next time. If the RLAU fails, UE should invoke NAS layer similar to failed RRC re-establishment. 

· Mediatek

· Xiaomi: Yes
· LG : Yes. But before moving to RRC_IDLE, retransmission or retry in AS layer can be considered.

· Coolpad: Yes
· Samsung: If a UE cannot perform the RAN area update procedure, it shall go to IDLE (and indicate NAS).

	c) no suitable cell
	· Huawei and HiSilicon: Not sure, we can study PLMN selection while staying in INACTIVE.
· Interdigital: We would need to first discuss if PLMN selection is allowed in INACTIVE.

· Intel: Assuming that PLMN selection is supported while in INACTIVE, the UE is kept in INACTIVE during temporarily out of coverage (until expiry of periodic RLAU timer, as explained in point (b.1)) in order to keep the UE and network in-synch without generating unnecessarily signaling.

· Qualcomm: agree with Huawei, HiSilicon and Interdigial.
· CATT: need to discuss PLMN selection first.

· ZTE: the UE should still keep at Inactive state until the expiry of periodic timer expiry.
· DCM: We are wondering whether UE in INACTIVE would follow (a)the Cell Selection/Reselection procedure as in 36.304 as in IDLE or (b) RLM as in CONNECTED.
· For the former case, our understanding is that suitable cell checking defined in 36.304 is performed both in Cell Selection and Cell Reselection procedure (not only after PLMN selection). In this case the UE needs to stay in INACTIVE until the next RLAU procedure is triggered (either by periodic or mobility reason).
· For the latter case, wouldn’t the UE will declare RLF-like and try to do Reestablishment?
· OPPO: We are also not sure whether PLMN selection is allowed for INACTIVE
· Ericsson: Preferably UE should remain in RRC_INACTIVE.

· Mediatek: We should discuss whether PLMN selection is performed in INACTIVE first.  
· Xiaomi: Stay in inactive state
· Coolpad: Agree with HW and IDT.
· Samsung: Assuming the PLMN selection is supported for INACTIVE, a UE can stay in INACTIVE

	d) reselection to other RAT
	· Huawei and HiSilicon: Yes, notify RRC connection release to NAS (It is already agreed for LTE connected to EPC).
· Interdigital: Reselection to LTE supporting light connected could be possible, in which case we would not transition to IDLE.  In other cases, the UE informs NAS and transitions to IDLE.
· Intel: Yes if UE goes into IDLE in other RAT. Note that UE has to perform a NAS procedure to inform the network that it has changed RAT and therefore it is no longer in INACTIVE.
· Nokia
· KT: Yes, indicate upper layer RRC Connection release.
· NEC: (with understanding that there still may be possibility to move to E-UTRA Connected instead, which is different discussion topic and TBD)
· Qualcomm: Yes except for the case that UE reslects to LTE supporting light connection.
· CATT: the UE goes to idle in the selected other RAT.

· ZTE: Enter into Idle state and inform NAS layer
· DCM: We are wondering what would be the eNB behavior, would the eNB store the UE context even the UE has gone to different RAT?
· OPPO: Yes, and the UE goes to idle to select other RAT.
· Ericsson: If the RAT does not support 5G-CN the UE should notify NAS layer (or NAS layer will by itself initiate a NAS procedure).
· Mediatek
· Xiaomi
· LG : Basically, the UE will go to IDLE upon moving to other RAT. But if the UE moves to LTE cell connected to at least the same 5G-CN or if the UE moves to LTE cell supporting light connection, the UE may not transit to IDLE.
· Coolpad: Yes
· Samsung: The baseline is that a UE enters IDLE in the target RAT

	e) CN initiated paging reception
	· Huawei and HiSilicon: Yes, notify RRC connection release to NAS.
· Interdigital: Yes, the UE should initiate new connection establishment procedure in this case, so transition to IDLE is needed after informing NAS.
· Intel: Yes.

· Nokia
· Sony

· KT: Yes, indicate upper layer RRC Connection release.
· CATT: yes, the Ue release the rrc connection and moves to idle and response to CN paging

· ZTE: Yes, notify both AS release and This CN Paging Msg to NAS
· DCM: We acknowledge that we did have this agreement to be able to receive both RAN and CN paging, but we wonder when UE is in INACTIVE state, would the CN consider the UE in ECM-IDLE-like state or in ECM-CONNECTED-like state?  If it’s the later, then in what case would the CN initiated paging occurs? And whether the UE needs to be sent to IDLE or not depends on what is the state that is kept in the CN.
· OPPO
· Ericsson: It is possible to adopt a similar solution as LTE light connected, i.e. that UE deletes AS context and initiate a NAS procedure.

· Mediatek: Yes

· Xiaomi: Yes

· LG

· Coolpad
· Samsung: Yes

	f) failure to (re)activate  or resume
	· Huawei and HiSilicon: Yes, notify RRC connection release to NAS.
· Interdigital: Yes.  The UE condition for failure and UE behavior for this should be similar to b). 

· Intel: Not immediately as it is explained in point (b.2) above - the specification should enable an RRC mechanism that allows retries in the AS layer when resumption (except when triggered due to expiry of periodic timer) fails before notifying the failure of the RRC connection to the upper layers.
· Qualcomm: Yes, We share Huawei, HiSilicon and Interdigital view.
· CATT:yes

· ZTE: YES, and notify it to NAS
· DCM: similar comments as for point b).
· OPPO
· Ericsson: This should be treated in the same way as a failed RRC re-establishment.

· Mediatek: Yes

· Xiaomi: Yes

· LG : Similar comments as for point b).
· Coolpad: Yes
· Samsung: Yes

	g) release of all bearers
	· Huawei and HiSilicon: we don't understand what this scenario is.
· Interdigital: We think the NW can release all the bearers only when the UE is moved to IDLE.
· Intel: Not applicable.

· KT: We don’t see the use case.
· Qualcomm: What is this?
· CATT: not needed
· ZTE: for this situation, detach procedure maybe triggered by NAS layer
· DCM: not applicable
· OPPO: We consider releasing all bearers should be supported, since if UE could confirm there is no data transmission for all bearers, it is unnecessary to still keep itself in INACTIVE and performing area update when moving, therefore, UE could choose to initiate the release of all bearers.
· Ericsson: Not sure what scenario this is.
· Xiaomi: Need further clarification.

· LG : A case g) is ambiguous. If the network triggers a release of all bearers via RRC connection release kind of message, then the UE has to go RRC_IDLE. Otherwise, if the UE initiates a release of all bearers internally, e.g., activating airplane mode or power off, the detach procedure will be triggered like LTE.
· Coolpad: Needs clarification.
· Samsung: Not clear, needs clarifications

	h) UE AS/NAS mismatch
	· Huawei and HiSilicon: we don't understand what this scenario is.
· Interdigital: We think this case needs to be discussed/understood further.

· Intel: Not applicable beyond what is covered in other questions.

· Qualcomm: What is this? No thanks to optimize the network error case.
· CATT: not needed

· ZTE: an abnormal case and depends on UE implementation, UE Nas may detach and reattach to restore.
· DCM: We also think that clarification of AS/NAS mismatch case is needed.
· OPPO: Also need to clarify about the scenario.
· Ericsson: Not sure what scenario this is.

· Xiaomi: Yes. In certain cases (e.g. UE deactivates all EPS bearer context locally), UE may locally detach from the network and enter EMM-DEREGISTERED state. If such a situation happens, it is unnecessary for UE to keep in inactive state, storing the AS context and performing RAN notification area update, or initiating resuming procedure (network may even accept the resuming request if there is state mismatch between UE and network). In this case, UE should move to idle state.
· LG : We also think that clarification of this case is required.

· Coolpad: Needs clarification.
· Samsung: Not clear, needs clarifications

	i) Removal of SIM card
	· Huawei and HiSilicon: is there really an AS state after that?
· Interdigital: This is something we would not typically specify, and would fall in the category of error cases such as powering off the UE.  
· Intel: Not applicable.

· Qualcomm: We share Interdigital view.
· CATT: not applicable

· ZTE: for this situation, detach procedure will be triggered by NAS layer
· DCM: not applicable
· OPPO: Share the same understanding with other companies
· Ericsson: Agree with other companies
· Xiaomi: According to state transition figure Figure 5.2.2-1: RRC_IDLE Cell Selection and Reselection in 36.304, UE goes to any cell selection state when no USIM in the UE. Here is the same situation. In this case, UE goes to any cell selection state (a substate of idle state).
· LG : The UE will perform the detach procedure.
· Coolpad: Not applicable.
· Samsung: Not clear, needs clarifications

	j) Others
	· Interdigital: Expiry of an inactivity timer (e.g. no MT or MO data for certain period) can also be used if configured by the network.
· Ericsson: We see no reason for any implicit transition to IDLE from INACTIVE, rather the UE should contact the network on NAS level if for some reason, it is not possible to recover the connection on AS level. This is needed for the CN to remove the RAN context.

· Xiaomi: UE initiates RRC connection resume request but rejected by network due to congestion. In this case, UE moves to idle.


2.5.2 Network initiated

RAN2 agreed that "as a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE".
Discussion point 29. The details on the transition from INACTIVE to IDLE via network indication, as it was agreed in RAN2#98 meeting (agreement shown above) is covered by other sections in this document (sections 2.3 and 2.2.). Please indicate if you have different view or other points to add.
Table 29. Company's view on the Discussion point 29
	Company's name
	Company's view

	Interdigital
	· We think we can avoid the additional signaling and power consumption by the UE if we agree to having the NW send the UE directly to IDLE in MSG4 – as was discussed in point 20. 

	Intel
	· Not essential for NR phase 1.

	CATT
	· Current agreement is sufficient for phase 1

	DCM
	· The baseline agreement may be sufficient.

	Ericsson
	· The baseline procedure should be supported. For AS layer initiate procedure e.g. RAN paging and RAN area update, it could be possible to release the UE context in MSG4 if the network desires to do so.

	LG
	· RAN2 agreement is sufficient as a baseline. However, in a sudden congestion situation, the network may want to release an unspecified number of UE CONTEXTs to alleviate overload rather than a specific UE CONTEXT (In NR, almost UE will be in INACTIVE state and lots of UE CONTEXT will be maintained in anchor RAN.) In that case, a mechanism which is to let the UEs go to RRC_IDLE from RRC_INACTIVE directly will be efficient. Thus we think that we can have more discussion on this mechanism.

	Samsung
	· The baseline works. However, we see no fundamental difference between asking a UE to go to INACTIVE or IDLE in response to MSG3, i.e. there is a room for a straightforward optimization. Otherwise, the UE will have to perform the full transition to the CONNECTED mode, from which the network will have to re-configure it to IDLE


3 Email discussion result
The following 19 companies shared their views on this email discussion: Huawei, HiSilicon, Interdigital, Nokia, Sony, KT, NEC, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, Coolpad, Samsung and Intel.

The following sub-sections include a summary of companies' views provided for each discussion point in section 2 and, section 4 provides a summary of all the proposals. It is to note that three category of proposals are defined: 
· For agreement (marked with [To agree]) which suggests proposals based on majority view.

· For discussion (marked with [To discuss]) which refers to proposals where further discussion is suggested.

· FFS ([FFS]) which refers to proposals that may be better keep FFS e.g. for the details to be discussed based on companies' contributions or in future meetings. 
3.1 IDLE to CONNECTED RRC state transition

3.1.1 Number of RRC messages

3.1.1.1 Discussion point 1
Is the transition from IDLE to CONNECTED done via a 3-step RRC procedure?
· All companies are ok with the statement asked.

Proposal 1. [To agree] For IDLE to CONNECTED RRC transition, a 3-step RRC procedure is used.

3.1.2 Actual RRC messages

3.1.2.1 Discussion point 2
Shall a RRC Connection Request kind of message be used for IDLE to CONNECTED RRC transition and be sent in RACH MSG3 over SRB0?
· All companies are ok with the statement asked.

· 2 companies (MediaTek, and Samsung) suggests that a common UE request message is used for RRC Connection Establishment, RRC Connection Resume, and RRC Connection Re-establishment.

Proposal 2. [To agree] For IDLE to CONNECTED RRC transition, RRC Connection Request kind of message is sent over SRB0 carried by RACH MSG3.

3.1.2.2 Discussion point 3
For a failure to establish an RRC connection due to congestion conditions, shall a RRC Connection Reject kind of message be used for IDLE to CONNECTED RRC transition and be sent in RACH MSG4 over SRB0?
· All companies are ok with the statement asked.

· 2 companies (Nokia and CATT) suggest that a single reject message can cover all use cases where the RRC connection is rejected (including both reject and redirection).
· 1 company (LG) suggests that the exact message or the way of notifying a failure can be differentiated from LTE.
· 1 company (Samsung) indicates that it would be nice to unify if possible messages, i.e. there could be a one "reject" message covering all cases, which is not necessarily RRCConnectionReject the way we know it in LTE.
Proposal 3. [To agree] For a failure to establish an RRC connection due to congestion conditions, RRC Connection Reject kind of message is sent over SRB0 carried by RACH MSG4.
3.1.2.3 Discussion point 4
For a successful establishment of an RRC connection, shall a RRC Connection Setup kind of message be used for IDLE to CONNECTED RRC transition and be sent in RACH MSG4 over SRB0?
· All companies are ok with the statement asked.

Proposal 4. [To agree] For a successful establishment of an RRC connection during the IDLE to CONNECTED RRC transition, RRC Connection Setup kind of message is sent over SRB0 carried by RACH MSG4.
3.1.2.4 Discussion point 5
For a successful establishment of an RRC connection, shall a RRC Connection Setup Complete kind of message be used for this RRC transition and be sent in MSG5 over SRB1?
· All companies are ok with the statement asked.
· 2 companies (Nokia, and Samsung) also suggests that Msg5 will also be needed to provide slicing identifiers to gNB, as wel as, NAS container.
Proposal 5. [To agree] For a successful establishment of an RRC connection during the IDLE to CONNECTED RRC transition, RRC Connection Setup Complete kind of message is sent over SRB1 carried by MSG5.
3.1.3 Information to include within each RRC messages

3.1.3.1 Discussion point 6
Discussion point 6.
Should the following information be included in MSG3 described in Discussion point 2 (e.g. RRC Connection Request kind of message)?
· All companies agree to include the UE identity (similar to LTE ue-Identity).
· 1 company (MediaTek) suggests that the UE ID can be different depending on which one is available in the UE: a RAN provided ID if available (e.g. Resume ID), or a CN provided ID if available (e.g. S-TMSI), or if none is available, no ID or random value. Note that resume and reestablishment cases could use the same UE ID.

· All companies agree to include the establishment cause (similar to LTE establishmentCause). 

· 6 companies (Intel, NEC, CATT, DOCOMO, Samsung and MediaTek) suggest that some form of relation is foreseen between the access categories and establishment causes; details are FFS.
· 6 companies (Huawei, HiSilicon, Intel, Nokia, CATT, and Ericsson) suggest to include NAS message, if msg.3 is not size limited. 

· 3 companies (Huawei, HiSilicon, and Intel) suggest to include 5G CN node selection, if msg.3 is not size limited.

· 1 company (Sony) suggests to include UE capability of supporting high frequency for the network to be able to redirect the UE from low frequency to high frequency.

· 1 company (NEC) suggests to include the access category indicating a type of services.
· 1 company (Ericsson) suggests to support the scenario where NAS PDU fits, as well as, where it does not fit in the UL grant.
· 1 company (Ericsson) suggests to also consider other information included in MSG4, if msg.3 is not size limited.

· 9 companies (Intel, Nokia, Sony, NEC, Qualcomm, CATT, OPPO, Samsung and MediaTek) suggest that RAN1 input is required on MSG3 size.
Proposal 6. [To agree] RRC Connection Request kind of message includes UE identity and establishment cause.
Proposal 6.1. [FFS] Some form of relation is foreseen between the access categories and establishment causes; details are FFS.

Proposal 6.2. [To agree] To ask RAN1 for input on the minimum and the maximum transport block to convey maximum size of MSG3.
Proposal 6.2.1.  [FFS] Depending RAN1's response, FFS if MSG3 also could also include other information e.g. NAS message, 5G CN node selection, UE capability of supporting high frequency, the access category indicating a type of services or other information sent over MSG5.
3.1.3.2 Discussion point 7
Should the following information be included in MSG4 described in Discussion point 3 (e.g. RRC Connection Reject kind of message)?
· All companies agree to include the wait time (similar to LTE waitTime).
· 10 companies (Huawei, HiSilicon, Intel, Sony, Qualcomm, CATT, DOCOMO, MediaTek, Samsung and LG) suggest to include the redirect information.

· 4 companies (Nokia, NEC, ZTE, and DOCOMO) suggest to include the deprioritisationReq information.

· 1 company (Ericsson) suggests that additional content should be FFS.
Proposal 7. [To agree] RRC Connection Reject kind of message includes the wait time and redirect information. 
Proposal 7.1. [To discuss] To discuss, whether to also include deprioritisation requirement. 
3.1.3.3 Discussion point 8
Should the following information be included in MSG4 described in Discussion point 4 (e.g. RRC Connection Setup kind of message)?
· All companies agree to include dedicated radio resource configuration for SRB1 (similar to radioResourceConfigDedicated for SRB1).

· 2 companies  (MediaTek and Samsung) suggests that Resume, and Establishment are variants of the same procedure, therefore it should also be possible to resume the RRC connection.
Proposal 8. [To agree] RRC Connection Setup kind of message includes dedicated radio resource configuration for SRB1.
3.1.3.4 Discussion point 9
Should the following information be included in MSG5 described in Discussion point 5 (e.g. RRC Connection Setup Complete kind of message)?
· All companies agree to include the 5CN node selection information (except if it were sent in MSG3), e.g. selected PLMN, registered 5CN node, GUMMEI type, NSSAI information. 

· All companies agree to include the dedicated NAS PDU (except if it were sent in MSG3).

· 2 companies (Ericsson and Samsung) suggests to include slice selection information.

Proposal 9. [To agree] RRC Connection Setup Complete kind of message includes 5CN node selection information and dedicated NAS PDU (except if they were sent in MSG3 with an assumption that FFS from Proposal 6.2.1 were agreed).
3.2 CONNECTED to IDLE RRC state transition

3.2.1 Actual RRC messages

3.2.1.1 Discussion point 10
Shall a RRC Connection Release kind of message be used for CONNECTED to IDLE RRC transition and be sent over SRB1?
· 17 companies (Huawei, HiSilicon, Interdigital, Nokia, Sony, KT, NEC, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, Coolpad, Samsung and Intel) agrees that for CONNECTED to IDLE RRC transition, the RRC Connection Release kind of message is used, and is sent over SRB1. 
· 1 company (Intel) explains that the same security behavior as in legacy LTE applies.
· 1 company (Samsung) further clarifies that the exact message type will be decided and can be also unified with CONNECTED to INACTIVE transition.
· 4 companies (Huawei, HiSilicon, Intel, and Ericsson) suggest that the same RRC message is used for the RRC transition from CONNECTED to IDLE and from CONNECTED to INACTIVE.
Proposal 10. [To agree] For CONNECTED to IDLE RRC transition, the RRC Connection Release kind of message is used and is sent over SRB1. 
Proposal 10.1. [FFS] It is FFS whether the same RRC message is used for the RRC transition from CONNECTED to IDLE and from CONNECTED to INACTIVE.
3.2.2 Information to include within each RRC messages

3.2.2.1 Discussion point 11
Should the following information be included in 1-step RRC procedure described in Discussion point 10 (e.g. RRC Connection Release kind of message)?
· Release cause (similar to LTE releaseCause).

· 5 companies (Huawei, HiSilicon, Nokia, Qualcomm, and Ericsson) suggest that this information should be FFS.
· 14 companies (Interdigital, Intel, Sony, KT, NEC, CATT, ZTE, DOCOMO, OPPO, MediaTek, Xiaomi, LG, Samsung and Coolpad) suggest supporting this information.
· Interdigital suggest that release cause (or similar field) could be used to differentiate a release to IDLE and to INACTIVE, and for other information SA2 input may be required. 
· MediaTek suggested that loadbalancingTAUrequired may be useful if confirmed by SA2, and information to release into INACTIVE.
· All companies confirm to include redirect carrier frequency (similar to LTE redirectedCarrierInfo).

· All companies agree to include mobility control information (similar to LTE idleModeMobilityControlInfo).
Proposal 11. [To agree] RRC Connection Release kind of message includes release cause information, redirect carrier frequency and idle mode mobility control information.
3.3 INACTIVE to CONNECTED RRC state transition

3.3.1 Actual RRC messages

3.3.1.1 Discussion point 12
RAN2 agreed that "initial UE RRC message from RRC_INACTIVE (e.g. MSG3) should be sent on SRB0". Which kind of message shall be used for INACTIVE to CONNECTED RRC transition and be sent in RACH MSG3 over SRB0?
· 13 companies (Interdigital, Intel, Nokia, Sony, KT, NEC, CATT, ZTE, DOCOMO, OPPO, Ericsson, Xiaomi, and Coolpad) agree to use RRC Conn. Resume Request message.

· Regarding merging or having common message/procedures:

· 6 companies (Huawei, HiSilicon, Intel, Qualcomm, MediaTek and LG) suggest to have a common message/procedure for INACTIVE to CONNECTED, RAN location area update (RLAU), and re-establishment.
· 3 companies (Nokia, Samsung and LG) suggest to merge resume request to normal connection request.

· 1 company (Ericsson) suggests not to merge resume and re-establishment messages.

· 4 companies (Sony, KT, CATT, and DOCOMO) suggest to keep it FFS.
Proposal 12. [To agree] For INACTIVE to CONNECTED RRC transition, RRC Connection Resume Request kind of message is sent over SRB0 carried by RACH MSG3. 

Proposal 12.1. [FFS] It is FFS whether to have a common message/procedure for INACTIVE to CONNECTED RRC transition, RAN location area update (RLAU), re-establishment and for IDLE to CONNECTED transition.
3.3.1.2 Successful resumption
3.3.1.2.1 Discussion point 13

For successful resumption - When RAN successfully retrieves and verifies the UE context, which kind of message shall be used for INACTIVE to CONNECTED RRC transition and be sent in RACH MSG4? Please justify your response
· 13 companies (Intel, Nokia, Sony, KT, NEC, CATT, ZTE, DOCOMO, OPPO, Ericsson, Xiaomi, LG, and Coolpad) agree to use RRC Connection Resume kind of message over SRB1 at least integrity protected to resume the RRC connection and, if required, (re)configure DRB(s).
· 2 company (Nokia and LG) explains that gNB can also reject the establishment. Note that this point is covered within a different discussion point.
· 1 company (Ericsson) suggests to also cipher the MSG4 using a new key derived from the NCC provided to the UE prior to entering RRC_INACTIVE. This point is handled within the summary of discussion point 14 as it is related to security of MSG4.
· 6 companies (Huawei, HiSilicon, Nokia, MediaTek, Samsung and LG) suggest to use common procedure/message for resume and re-establishment, amongst other ones. Note that this point is covered within discussion point 12 above. 
· 2 companies (Huawei, HiSilicon) suggest that MSG4 is not needed if UE could just stay in INACTIVE if data transmission is possible before MSG4.
· 2 companies (Interdigital and Samsung) suggests to use RRCConnectionReconfiguration as a candidate solution.
Proposal 13. [To agree] For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, RRC Connection Resume kind of message is sent over SRB1 carried by RACH MSG4 with at least integrity protection to resume the RRC connection and, if required, dedicated radio resource configuration.
3.3.1.2.2 Discussion point 14
For successful resumption - When RAN successfully retrieves and verifies the UE context, can the MSG4 always be ciphered?
· 9 companies (Huawei, HiSilicon, Interdigital, Sony, KT, NEC, Qualcomm, CATT, and LG) suggest to get SA3's input on whether RRC Connection Resume kind of message (MSG4) needs to be ciphered or whether is feasible. 

· 8 companies (NEC, Qualcomm, ZTE, OPPO, Coolpad, Intel, Samsung and Ericsson) agree to always cipher RRC Connection Resume kind of message (MSG4).
· 2 company (Intel and Ericsson) suggests that MSG4 can be sent PDCP integrity protected and PDCP encrypted if the new gNB supports the configured encryption algorithm (as indicated in UE AS context) e.g. within the UE registered area. 
· 1 company (Samsung) further clarifies that we cannot put a requirement on the network side. As long as the specification allows gNB to transmit MSG4 on SRB0 (for any reason), the network can always use this option regardless of what we expect.
· 2 companies (Nokia and MediaTek) suggest to leave this point FFS e.g. to clarify in which message the security related parameters are given to the UE. 
· 1 company (Intel) suggests a mechanism to update the security key and/or the configured encryption algorithm (as indicated in UE AS context) as part of the resume procedure.
· In discussion point 13, 1 company (Ericsson) suggests to also cipher the MSG4 using a new key derived from the NCC provided to the UE prior to entering RRC_INACTIVE.

· In discussion point 15, 1 company (Qualcomm) suggests that if UE may derive another key upon reception of MSG4, the MSG5 may be required.

· In discussion point 18, 1 company (ZTE) explains that if the gNB has changed, the new gNB has to assign a new ResumeId (with new gNB Id related information) in MSG4, and to synchronize the new AS key, the MSG4 should be integrity protected and ciphered (if the SA3 also recommends to cipher).
· In discussion point 22:

·  1 company (ZTE) explains that this depends on the security scheme defined. If the MSG4 is ciphered, the new NCC cannot be contained in MSG4. In addition, it is explained that CN could not assigned a new NCC to the gNB during the resume procedure.
· 1 company (Ericsson) explains that as MSG4 would not be required to provide the NCC parameter, if this MSG4 is encrypting. It could still however be possible to update AS security parameters, if needed. This point is handled within the summary of discussion point 14 as it is related to security of MSG4.

· In discussion point 27:

· 1 company (Ericsson) explains that the NCC is needed to support encryption of MSG4 in cases UE moves to a new node. The same solution as when UE returns to same node can be used, since it does not add any extra delays and allows early UL transmissions.
· 1 company (Nokia) suggests that the NCC is given at once (e.g., in reconfiguration message) when UE enters CONNECTED (e.g. resume after a possible RLF event).

· 1 company (Qualcomm) suggests that the new serving gNB should be able to signal NCC when Msg4 is sent to the UE for the context transfer case.

Proposal 14. [FFS] It is FFS the desirable NR security scheme for INACTIVE UEs:

Proposal 14.1. [FFS] It is FFS if all gNBs within a given area (e.g. UE registered area) can support the same encryption algorithms.

Proposal 14.2. [FFS] How to handle the update of NCC (e.g. option (a) providing the new NCC during previous RRC connection (i.e. before moving the UE into INACTIVE) or option (b) as part of the resume procedure).

Proposal 14.3. [FFS] It is FFS dependent to previous proposals 14.1 and 14.2 whether for INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, the RRC Connection Resume kind of message (MSG4) always can be ciphered (in addition to integrity protected). To confirm with SA3.
3.3.1.2.3 Discussion point 15
For successful resumption - When RAN successfully retrieves and verifies the UE context, which kind of message shall be used for this RRC transition and be sent in MSG5?
· 16 companies (Huawei, HiSilicon, Interdigital, Intel, Sony, KT, NEC, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, Xiaomi, LG, and Coolpad) agree to keep MSG5 for INACTIVE to CONNECTED transition when RAN successfully retrieves and verifies the UE context.

· 3 companies (Intel, Qualcomm, and Ericsson) suggest that this MSG5 may not be needed if MSG3 includes full MAC-I.

· 5 companies (Nokia, Qualcomm, LG, Samsung and Ericsson) suggest that this MSG5 may not be needed.

· 3 companies (Nokia, Qualcomm, and Ericsson) explain that it may be case if the integrity check for the UE can be done based on the MSG3 with a new key provided in previous RRC connection.

· 1 company (LG) explains that that it may be case if PDCP anchor is no changed 

· In discussion point 22, some of these companies raised similar point.
· 1 company (Qualcomm) suggests that this MSG5 may be required if UE may derive another key upon reception of MSG4. This point is handled within the summary of discussion point 14 as it is related to security of MSG4.
Proposal 15. [To agree] For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, MSG5 is RRC Connection Resume Complete kind of message over SRB1. 
Proposal 15.1. [FFS] It is FFS whether this MSG5 can be omitted in some cases, e.g. (a) if MSG3 includes full MAC-I, or (b) if UE uses the new security key provided in previous RRC connection, or (c) if PDCP anchor has not changed, except for (d) if UE may derive another key upon reception of MSG4.
3.3.1.3 Resumption fallback to establish a new RRC connection
3.3.1.3.1 Discussion point 16
Resumption fallback to establish a new RRC connection - When RAN cannot successfully retrieve and verify the UE context, which kind of message shall be sent in MSG4?
· 16 companies (Huawei, HiSilicon, Interdigital, Intel, KT, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, Samsung and Coolpad) agree that for INACTIVE to CONNECTED RRC transition, when RAN cannot successfully retrieve and verify the UE context, MSG4 is RRC Connection Setup kind of message over SRB0 (which would enable a fallback to establish a new RRC connection similar to LTE without additional RACH).

· 1 company (Ericsson) explains that in this case, the UE should delete its AS context and invoke NAS layer which would be similar procedure as it is used to IDLE to CONNECTED transition. Note that this part is covered in discussion point 17 as it is related to the corresponding UE's actions expected.
· 1 company (LG) suggests that the fallback procedure would not be considered for the RAN notification area update without involving user data transmission.
· 5 companies (Nokia, Sony, NEC, Xiaomi, and LG) suggest to handle this as an error scenario by sending RRC Connection Reject message releasing the UE into RRC_IDLE where AS will inform NAS of the resumption failure, so NAS handles the new establishment request (which will require an UE to do again RACH initial access). 
· 1 company (Samsung) notes that there should be also a way to send the UE to IDLE (which can be accomplished by a procedure similar to reject).
Proposal 16. [To agree] For INACTIVE to CONNECTED RRC transition, when RAN cannot successfully retrieve and verify the UE context, RRC Connection Setup kind of message is sent over SRB0 carried by RACH MSG4 (which would enable a fallback to establish a new RRC connection similar to LTE without additional RACH). 
3.3.1.3.2 Discussion point 17
Resumption fallback to establish a new RRC connection - When RAN cannot successfully retrieve and verify the UE context and UE receives a MSG4 over SRB0 (as per Discussion point 16, i.e. RRC Connection Setup kind of message), what is or are the corresponding UE's actions expected? 
· 15 companies (Huawei, HiSilicon, Interdigital, Intel, KT, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, and Coolpad) agree that UE releases the AS security context, as well as, other stored configurations kept while in INACTIVE.
· 15 companies (Huawei, HiSilicon, Interdigital, Intel, KT, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, and Coolpad) agree that UE AS informs the UE NAS of a fallback to establish a new RRC connection due to a failure while resuming resulting in a NAS Service Request kind of message to establish a new connection (no RACH would be triggered).

· 3 companies (Nokia, Sony and NEC) suggest that UE goes to IDLE, including the following actions e.g. informing NAS about the failure to resume the RRC connection or performing the actions upon entering into IDLE.
Proposal 17. [To agree] For use case described in proposal 16:
Proposal 17.1. [To agree] For use case described in proposal 16, the UE releases the AS security context, as well as, AS context related configurations kept while in INACTIVE.
Proposal 17.2. [To agree] For use case described in proposal 16, the UE AS informs the UE NAS of a fallback to establish a new RRC connection due to a failure while resuming resulting in a NAS Service Request kind of message to establish a new connection (no RACH would be triggered).

3.3.1.4 Congestion handling during resumption
3.3.1.4.1 Discussion point 18
Congestion handling during resumption - When RAN successfully retrieves and verifies the UE context, which kind of message shall be sent in RACH MSG4 to suspend the UE back into INACTIVE?
· 14 companies (Huawei, HiSilicon, Intel, Nokia, Sony, KT, NEC, CATT, DOCOMO, OPPO, MediaTek, Xiaomi, LG, and Coolpad) agree that it can be used RRC Connection Reject kind of message over SRB0 taken into consideration the following points:
· 2 companies (Intel and MediaTek) explain that when resuming an RRC connection, a UE in INACTIVE can only be rejected back into INACTIVE using a RRC Connection Reject kind of message sent over SRB0.

· 2 companies (Intel and MediaTek) explain that to change the RRC state (e.g. from INACTIVE to IDLE), the RRC message needs to be integrity protected.

· 1 company (CATT) explains that as the purpose is to keep the UE in inactive, the UE context can be kept at the anchoring gNB and the source gNB does not need to retrieve the UE context (i.e. transmission of message over SRB0). 
· 2 companies (CATT and ZTE) explain that it depends on whether gNB has changed. 
· If SRB1 is used, there is a question on whether the UE context should be retrieved by the corresponding gNB prior to transmission of the message
· If the gNB has changed, the new gNB has to assign a new ResumeId (with new gNB Id related information) in MSG4, and to synchronize the new AS key, the MSG4 should be integrity protected and ciphered (if the SA3 also recommends to cipher). This point is also handled within the summary of discussion point 14 as it is related to security of MSG4.

· 1 company (NEC) suggests that an indication is required to differentiate the transition to INACTIVE vs IDLE.
· 4 companies (Ericsson, Qualcomm, Samsung and Interdigital) suggests that RRC message should be sent on SRB1 (integrity protected) being e.g. RRC connected reject kind of message or RRC connected reconfiguration kind of message.
Proposal 18. [To discuss] To discuss, for or INACTIVE to CONNECTED RRC transition:

Proposal 18.1. [To discuss] Whether when RAN successfully retrieves and verifies the UE context, RRC Connection Reject kind of message can be sent by RACH MSG4 to suspend back the UE into INACTIVE due to congestion conditions.
Proposal 18.2. [To discuss] Whether for proposal 18.1, the RRC Connection Reject kind of message can be sent over SRB0.
3.3.1.5 Direct transition to INACTIVE or IDLE during resumption

3.3.1.5.1  Discussion point 19
Direct transition to INACTIVE during resumption - When RAN successfully retrieves and verifies the UE context, can a UE be moved into INACTIVE via MSG4 sent over SRB1 with integrity protection? 
· All companies are ok with the statement asked.

· For the integrity protection:

· 11 companies (Huawei, HiSilicon, Intel, Interdigital, Sony, KT, Qualcomm, CATT, OPPO, Ericsson, and MediaTek) suggest to use this
· 4 companies (Huawei, HiSilicon, Interdigital, and Sony) explain to use it when changing some for the parameters associated with a UE in iNACTIVE.

· 2 companies (Intel, and KT) explain to use this when changing the RRC state of the UE.
· For the ciphering protection:

· 5 companies (Huawei, HiSilicon, Sony, CATT, and OPPO) suggest to get SA3's input on its need and feasibility.

· 4 companies (Intel, Nokia, KT, and Ericsson) suggest to use this depending on the nature of the parameters to be carried (e.g. if the parameters are associated with the RRC configuration, such as the RAN notification area, this RRC message needs to be ciphered).

· 2 companies (Qualcomm, and CATT) prefers to keep this point FFS.
· 2 companies (Qualcomm, CATT, and Ericsson) explains that this decision is up to RAN2.

· For the message to be used:

· 2 companies (Nokia, and NEC) suggest to use RRC Connection Release kind of message.
· 1 company (Ericsson) suggests to use RRC connection suspend kind of message.
· 1 company (Sony) prefers to keep this point FFS.
· 1 company (Samsung) that this message depends on the unification discussion.
· 2 companies (Huawei, and HiSilicon) suggest that MSG4 can be omitted if there is no change of configuration that may be required (e.g. for periodic updates in same cell).
Proposal 19. [To agree] For INACTIVE to "CONNECTED" RRC transition (and immediately back to INACTIVE), when RAN successfully retrieves and verifies the UE context, RACH MSG4 (used to move UE into INACTIVE) is sent over SRB1 at least with integrity protection.
Proposal 19.1. [To discuss] For use case described in proposal 19, to discuss if this RACH MSG4 requires ciphering protection (e.g. depending on the nature of the parameters to be carried) and if SA3's input is required on this matter.

Proposal 19.2. [FFS] For use case described in proposal 19, it is FFS which RRC message is used (e.g. RRC Connection Release kind of message or RRC connection suspend kind of message or other one).

3.3.1.5.2 Discussion point 20
Direct transition to IDLE during resumption - When RAN successfully retrieves and verifies the UE context, can a UE be moved into IDLE via MSG4 sent over SRB1 with integrity protection?
· 14 companies (Interdigital, Intel, Sony, KT, Qualcomm, CATT, ZTE, DOCOMO, OPPO, MediaTek, Xiaomi, LG, Samsung and Coolpad) are ok with the statement asked.

· For the ciphering protection:

· 3 companies (Interdigital, Intel, Ericsson) suggest to use this.
· 1 company (Intel) suggests to use this depending on the nature of the parameters to be carried.

· 6 companies (Interdigital, CATT, ZTE, OPPO, Coolpad, Samsung) suggest to confirm/check this with SA3 (i.e. if it is possible to send this message unciphered).
· For the message to be used:

· 8 companies (Interdigital, KT, Qualcomm, CATT, OPPO, MediaTek, Coolpad, NEC) suggest to use RRC Connection Release kind of message sent over SRB1.
· 3 companies (Huawei, HiSilicon and Nokia) suggest to use RRC Connection Reject kind of message sent on SRB0.
· 1 company (Samsung) indicates that it depends on the unification discussion.
· 2 company (Ericsson, NEC) suggest that this use case is not needed as it is not critical to support it.
Proposal 20. [To agree] For INACTIVE to "CONNECTED" RRC transition (and immediately back to IDLE), when RAN successfully retrieves and verifies the UE context, RACH MSG4 (used to move UE into IDLE) is sent over SRB1 at least with integrity protection.

Proposal 20.1. [To agree] For use case described in proposal 20, to get SA3's input on whether this RACH MSG4 requires ciphering protection (in addition to integrity protection).

Proposal 20.2. [To agree] For use case described in proposal 20, RRC Connection Release kind of message is used sent over SRB1 (e.g. RRC Connection Release kind of message).

3.3.2 Information to include within each RRC messages

3.3.2.1 Discussion point 21
Should the following information be included in MSG3 described in Discussion point 12 (e.g. RRC Connection Resume Request kind of message)?
· All companies agree to include the UE identity or UE context identity (similar to LTE resumeIdentity).

· 1 company (Intel) suggests that the UE ID (a) allows to uniquely identify the gNB where the UE AS Context is stored and the actual UE AS Context within that gNB, (b) is allocated to any UE in CONNECTED or in INACTIVE, (c) is used in the msg.3 (explained on discussion point 12) and (d) use of a truncated version of this L3 RRC ID could be considered.
· All companies agree to include the establishment cause (similar to LTE resumeCause).

· 1 company (ZTE) suggests that the Establish Cause should be redesigned, considering: Periodic RLAU, Normal RLAU with or without MO Data/Signal transmission, MO Data/Signal transmission, RAN paging response. And this information should be decided by AS layer.

· All companies agree to include UE's verification or security information, such as, authentication token (similar to LTE shortResumeMAC-I).

· 1 company (Qualcomm) suggest to leave FFS whether full MAC-I or short MAC-I.
· For early data transmission:

· 2 companies (Huawei, HiSilicon) suggest that if it allows ciphering of MSG4, to also allow including ciphered data directly with MSG3 and/or with subsequently allocated grant with the newly allocated C-RNTI, without the need to wait for MSG4.

· 3 companies (Interdigital, Samsung and Qualcomm) suggest to discuss the small data transmission separately.

· 1 company (Ericsson) suggest to  also include information about which DRB the UE has data for which can be used in the network to know which slice / PDU session the UE wants to send data for
Proposal 21. [To agree] RRC Connection Resume Request kind of message includes UE identity (or UE context identity), establishment (or resume) cause information and UE's verification or security information (e.g. authentication token).
Proposal 21.1. [FFS] FFS on early data transmission topic/details.

3.3.2.2 Discussion point 22
Should the following information be included in MSG4 described in Discussion point 13 (e.g. RRC Connection Resume kind of message)?
· 18 companies (Huawei, HiSilicon, Interdigital, Intel, Nokia, Sony, KT, NEC, Qualcomm, CATT, ZTE, OPPO, Ericsson, MediaTek, Xiaomi, LG, Samsung and Coolpad) agree to include the dedicated radio resource configuration (similar to radioResourceConfigDedicated).
· 14 companies (Huawei, HiSilicon, Interdigital, Intel, KT, NEC, Qualcomm, CATT, ZTE, OPPO, Ericsson, MediaTek, Xiaomi, and Coolpad) agree to include the new/updated security information with details FFS.
· 1 company (ZTE) explains that this also depends on the final security scheme and SA3 input is required. Moreover if the MSG4 is ciphered, NCC cannot be contained in MSG4. In addition, it is explained that CN could not assigned a new NCC to the gNB during the resume procedure. This point is handled within the summary of discussion point 14 as it is related to security of MSG4.
· 1 company (Ericsson) explains that as MSG4 would not be required to provide the NCC parameter, if this MSG4 is encrypting. It could still however be possible to update AS security parameters, if needed. This point is handled within the summary of discussion point 14 as it is related to security of MSG4.
Proposal 22. [To agree] RRC Connection Resume kind of message can optionally include the dedicated radio resource configuration and the new/updated security information.
3.3.2.3 Discussion point 23
Should the following information be included in MSG5 described in Discussion point 15 (e.g. RRC Connection Resume Complete kind of message)?
· 5CN node selection information, such as, selected PLMN identity (similar to LTE selectedPLMN-Identity). 

· 12 companies (Huawei, HiSilicon, Intel, Sony, KT, NEC, Qualcomm, CATT, OPPO, Xiaomi, Samsung and Coolpad) support this.

· 1 company (Qualcomm) suggests to also include NSSAI.

· 3 companies (Interdigital, Nokia, and MediaTek) support is FFS or depends on different points:

· 1 company (Interdigital) explains that it depends on whether PLMN selection is allowed by upper layers for UEs in INACTIVE.
· 1 company (Nokia) explains that this could be included in MSG3.
· 2 companies (ZTE, Ericsson) do not support this.

· 1 company (ZTE) explains that this information should be part of the UE context stored in the gNB.

· Dedicated NAS PDU (similar to LTE dedicatedInfoNAS).

· 7 companies (Interdigital, NEC, ZTE, Ericsson, Xiaomi, LG, and Coolpad) agree to include this information.
· It is explained that this could be used for TAU notification.
· 3 companies (Sony, KT, and Qualcomm) do not have any strong position/opinion.
· 6 companies (Huawei, HiSilicon, Intel, OPPO, Samsung and MediaTek) are opened to discuss this as an optimization.
· 5 companies (Huawei, HiSilicon, Intel, CATT, OPPO, and MediaTek) do not agree or do not see essential this.
· It is explained that SRB2 was established and could be used to send NAS PDU.

· 3 companies (Nokia, Qualcomm, and LG) suggest that MSG5 may not always be required. This point is handled within the summary of discussion point 15 as it is related to whether MSG5 is used.
Proposal 23. [To agree] RRC Connection Resume Complete kind of message can include 5CN node selection information (e.g. selected PLMN identity or NSSAI). Confirm with CT1/SA2 on this understanding.
Proposal 23.1. [FFS] It is FFS whether to define the optimization to send NAS PDU over RRC Connection Resume Complete kind of message sent on SRB1 (if not, SRB2 is used).

3.3.2.4 Discussion point 24
Should the following information be included in MSG4 described in Discussion point 16 (e.g. RRC Connection Setup kind of message) when sent in response to the MSG3 described in Discussion point 12 (e.g. RRC Connection Resume Request kind of message)?
· 15 companies (Huawei, HiSilicon, Interdigital, Intel, KT, Qualcomm, CATT, ZTE, OPPO, Ericsson, MediaTek, Xiaomi, LG, Samsung and Coolpad) agree to use the same message (and information) as it is used in MSG4 to establish a new RRC connection, i.e. RRC Connection Setup kind of message (which is described in Discussion point 8).

· 2 companies (Nokia, and NEC) suggest that RRC Connection Reject kind of the message could be used instead.
Proposal 24. [To agree] Same RRC Connection Setup kind of message/information is used as MSG4 to respond to RRC Connection Resume Request kind of message to establish a new RRC connection (for fallback case).
3.3.2.5 Discussion point 25
Should the following information be included in MSG4 described in Discussion point 18 (e.g. RRC Connection Reject kind of message) when sent in response to the MSG3 described in Discussion point 12 (e.g. RRC Connection Resume Request kind of message)?
· 16 companies (Huawei, HiSilicon, Interdigital, Intel, Nokia, Sony, KT, NEC, Qualcomm, CATT, OPPO, MediaTek, Xiaomi, LG, Samsung and Coolpad) agree to use the same message (and information) as it is used in MSG4, i.e. RRC Connection Reject kind of message (which is described in Discussion point 7).

· 1 company (Intel) explains that RRC Connection Reject kind of message is sent over SRB0 and therefore it can only reject the UE back to the same RRC state (in this case, INACTIVE).

· 1 company (CATT) suggests to change the message naming to avoid ambiguity e.g. RRC connection suspend.

· 1 company (Ericsson) suggests that if the state indicated to the UE is RRC_INACTIVE this message (RRC Connection Reject) should be sent on SRB1. If the state indicated to the UE is IDLE it should be possible to send it on SRB0 (when RAN context has not been retrieved or verified) or SRB1 (when RAN context has been verified).
· 1 company (Interdigital) suggests to include redirection information.
· 1 company (ZTE) suggests to be able to include the resume ID.
Proposal 25. [To agree] Same RRC Connection Reject kind of message/information as described in proposal 7 and 7.1 is used as MSG4 to respond to RRC Connection Resume Request kind of message to handle congestion when getting the UE back into INACTIVE.
3.4 CONNECTED to INACTIVE RRC state transition

3.4.1 Actual RRC messages

3.4.1.1 Discussion point 26
Shall a RRC Connection Release kind of message (same as described in Discussion point 10 and Discussion point 11 used when releasing an RRC connection) be used for this RRC transition and be sent over SRB1?
· 16 companies (Huawei, HiSilicon, Intel, Nokia, Sony, KT, NEC, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, and Coolpad) are ok with the statement asked.
· It is explained that RRC connection release could be used, including potentially an indication.
· 4 companies (Interdigital, Qualcomm, Samsung and Ericsson) are not ok with the statement asked.
· 3 companies (Interdigital, Samsung and Qualcomm) suggest to use RRC Connection Reconfiguration.
· 1 company (Ericsson) suggests to use a specific RRC message e.g. suspend message.
Proposal 26. [To agree] For CONNECTED to INACTIVE RRC transition, a RRC Connection Release kind of message is used and is sent over SRB1 (as described in proposal 10).
3.4.2 Information to include within each RRC messages

3.4.2.1 Discussion point 27
Should the following information be included in the message described in Discussion point 26 (e.g. RRC Connection Release kind of message)?
· 17 companies (Huawei, HiSilicon, Interdigital, Intel, Nokia, KT, NEC, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, and Coolpad) agree to use the same message/information as it is used in RRC Connection Release kind of message sent when releasing an RRC connection (which is described in proposal 13). 

· 18 companies (Huawei, HiSilicon, Interdigital, Intel, Nokia, KT, NEC, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, Samsung and Coolpad) agree that can include UE identity or UE context identity (similar to LTE resumeIdentity).

· 16 companies (Huawei, HiSilicon, Interdigital, Intel, KT, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, Samsung and Coolpad) agree that it can include suspension/inactivation indication (similar to rrc-LightConnectionIndication in LTE light connection CR) which may be implicit or explicit indication.
· 1 company (Samsung) prefers to have target RRC state indicator.
· 18 companies (Huawei, HiSilicon, Interdigital, Intel, Nokia, KT, NEC, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, Samsung and Coolpad) agree that it can include RAN configured DRX cycle (similar to ran-PagingCycle in LTE light connection CR).

· 18 companies (Huawei, HiSilicon, Interdigital, Intel, Nokia, KT, NEC, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, Samsung and Coolpad) agree that it can include RAN notification area configuration (similar to ran-PagingAreaInfo in LTE light connection CR).

· 18 companies (Huawei, HiSilicon, Interdigital, Intel, Nokia, KT, NEC, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, Samsung and Coolpad) agree that it can include RAN periodic notification timer (similar to ran-PeriodicPAU in LTE light connection CR).

· For the security information, such as, Next hop chaining count (similar to LTE nextHopChainingCount that is sent in RRC Conn. Setup/Resume Complete messages):
· 3 companies (Interdigital, Qualcomm, Ericsson) supporting this information.
· 1 company (Ericsson) explains that the NCC is needed to support encryption of MSG4 in cases UE moves to a new node. The same solution as when UE returns to same node can be used, since it does not add any extra delays and allows early UL transmissions. This point is handled within the summary of discussion point 14 as it is related to security of MSG4.
· 2 companies (ZTE, LG) support leaving it FFS as it depends on the security scheme. In NR, there is no S1Suspend/Resume procedure, so normally the NCC can always keep same at the UE and network side unless that there is a new (NH, NCC) pair assigned by the core and never been used before entering inactive state. 
· 4 companies (Huawei, HiSilicon, Intel, and Nokia) do not see it needed.

· 1 company (Nokia) suggests that the NCC is given at once (e.g., in reconfiguration message) when UE enters CONNECTED (e.g. resume after a possible RLF event). This point is handled within the summary of discussion point 14 as it is related to security of MSG4.
· 1 company (Qualcomm) suggests that the new serving gNB should be able to signal NCC when Msg4 is sent to the UE for the context transfer case. This point is handled within the summary of discussion point 14 as it is related to security of MSG4.
· 2 companies (Interdigital and Qualcomm) suggest to include radio configuration.
Proposal 27. [To agree] For CONNECTED to INACTIVE RRC transition, the RRC Connection Release kind of message includes (a) the same information as listed in proposal 11 (i.e. cause information, redirect carrier frequency and mobility control information), and can optionally include (b) UE identity (or UE context identity), (c) suspension/inactivation indication (FFS if implicitly or explicitly), (d) RAN configured DRX cycle, (e) RAN periodic notification timer, and (f) RAN periodic notification timer.
Proposal 27.1. [FFS] It is FFS whether to also include (g) the security information (e.g. NCC).

3.5 INACTIVE to IDLE RRC state transition

3.5.1 UE's autonomous trigger and corresponding actions

3.5.1.1 Discussion point 28
Shall a UE in INACTIVE trigger an autonomous transition to IDLE when triggering? Note that releasing the UE AS context and other configurations associated to INACTIVE is considered applicable to all cases and does not need to be covered
· (a) Upon expiring of periodic RAN location area update (RLAU) timer.

· 17 companies (Huawei, HiSilicon, Interdigital, Intel, KT, NEC, Qualcomm, CATT, ZTE, DOCOMO, OPPO, Ericsson, MediaTek, Xiaomi, LG, Samsung and Coolpad) agree that this is not required as upon expiring of periodic RAN location area update (RLAU) timer, the UE triggers RLAU procedure (i.e. the resumption procedure due to a periodic RLAU)
· (b) Upon failure to complete RLAU procedure.

· 16 companies (Huawei, HiSilicon, Interdigital, Intel, Nokia, Sony, KT, Qualcomm, CATT, OPPO, Ericsson, MediaTek, Xiaomi, LG, Samsung and Coolpad) agree that it is needed.

· 1 company (Intel) explains that the UE in INACTIVE performs the following actions: (1) triggers an autonomous transition to IDLE, (2) UE AS informs UE NAS of the transition due to a resumption failure for a periodic RLAU and (3) UE NAS immediately triggers a request to establish a new RRC connection, as it is done in LTE – note that (2) and (3) will need to be confirmed by CT1.
· 2 companies (Intel and LG) suggest to enable an RRC mechanism that allows retries in the AS layer when resumption fails before notifying the failure of the RRC connection to the upper layers.

· 2 companies (ZTE, and DOCOMO) suggest not to support this as this transition should be trigger by the network
· (c) Upon UE enters into any cell state or not finding a suitable cell or getting out of service.

· 9 companies (Huawei, HiSilicon, Interdigital, Qualcomm, CATT, OPPO, MediaTek, Samsung and Coolpad) suggest to keep it FFS until it is close whether PLMN selection is allowed in INACTIVE.

· 4 companies (Intel, ZTE, Ericsson, Xiaomi) suggest to keep the UE in INACTIVE.
· 1 companies (Intel) explains that this helps to keep the UE and network in-synch temporarily out of coverage without generating unnecessarily signaling
· 1 company (DOCOMO) explains that UE's behavior depends on whether (a) UE performs the Cell Selection/Reselection procedure as in IDLE (i.e. UE stays in INACTIVE) or (b) UE performs RLM as in CONNECTED (i.e. UE triggers RLF and re-establishment procedure).
· (d) Upon reselecting to other RAT:
· 17 companies (Huawei, HiSilicon, Interdigital, Intel, Nokia, KT, NEC, Qualcomm, CATT, ZTE, OPPO, Ericsson, MediaTek, Xiaomi, LG, Samsung and Coolpad) support this. 
· It is explained that UE informs NAS about moving to IDLE and changing to other RAT.
· 2 companies (NEC, and LG) suggest to keep the possibility of moving to E-UTRA CONNECTED instead.
· 2 companies (Qualcomm, and LG) suggest to reselect to LTE supporting light connection.

· 1 company (DOCOMO) raises the question on what would be the network behavior.
· 1 company (Ericsson) suggests that the other RAT should not consider the scenario where LTE is connected to 5GC.
· (e) Upon reception of CN initiating paging.

· 15 companies (Huawei, HiSilicon, Interdigital, Intel, Nokia, Sony, KT, CATT, ZTE,OPPO, Ericsson, MediaTek, Xiaomi, LG, and Coolpad).
· It is explained that UE releases the RRC connection, and moves to IDLE informing NAS which handles the response to CN paging.
· 1 company (DOCOMO) raises the point that UE behaviour depends on whether CN considers the UE in ECM-IDLE-like state or in ECM-CONNECTED-like state.
· (f) Upon failure to (re)activate or resume – similar responses to the point (b) above
· (g) Upon releasing all the radio bearers.

· 12 companies (Huawei, HiSilicon, Interdigital, Intel, KT, Qualcomm, CATT, DOCOMO, Ericsson, Xiaomi, LG, and Coolpad) do not see the use case applicable or need further clarification. 

· 1 company (ZTE) explains that this case can happen if NAS triggers detach procedure.
· 1 company (OPPO) explains that UE could initiate the release of all the bearers.
· (h) Upon UE AS and NAS mismatch.

· 12 companies (Huawei, HiSilicon, Interdigital, Intel, KT, Qualcomm, CATT, DOCOMO, OPPO, Ericsson, LG, and Coolpad) do not see the use case applicable or need further clarification. 

· 1 company (ZTE) explains that this abnormal case can be handled by UE implementation.

· 1 company (Xiaomi) explains that UE deactivates all EPS bearer context locally.
· (i) Upon removal of SIM card.

· 10 companies (Huawei, HiSilicon, Interdigital, Intel, Qualcomm, CATT, DOCOMO, OPPO, Ericsson, and Coolpad) do not see the use case applicable or is one of the error cases. 

· 2 companies (ZTE and LG) explain that if this case happens, NAS triggers detach procedure.

· 1 company (Xiaomi) explains that UE goes to any cell selection state when no USIM in the UE as explained in 36.304.
· (j) Others.

· 1 company (Interdigital) suggests to use expiry of an inactivity timer (e.g. no MT or MO data for certain period) if configured by the network.

· 1 company (Ericsson) explains that there is no reason for any implicit transition to IDLE from INACTIVE, rather the UE should contact the network on NAS level upon failure of the RRC connection. This is needed for the CN to remove the RAN context.

· 1 company (Xiaomi): UE initiates RRC connection resume request which is rejected into IDLE by network due to congestion.

Proposal 28.  [To agree] Point (a) upon expiring of periodic RAN location area update (RLAU) timer, the UE triggers RLAU procedure (i.e. the resumption procedure due to a periodic RLAU).

Proposal 29. [To discuss] UE triggers autonomously the transition from INACTIVE to IDLE:
Proposal 29.1. [To agree] Point (b) upon failure to complete RLAU procedure or point (f) upon failure to (re)activate or resume; the associated UE's actions are: UE AS informs UE NAS of the transition due to a resumption failure for a periodic RLAU and, UE NAS immediately triggers a request to establish a new RRC connection.
Proposal 29.2. [To agree] Point (d) upon reselecting to other RAT; the associated UE's actions are: UE informs NAS about moving to IDLE and changing to other RAT.

Proposal 29.3. [To agree] Point (e) upon reception of CN initiating paging; the associated UE's actions are: UE informs NAS of the connection release and NAS handles the response to CN paging.

Proposal 29.4. [To discuss] To discuss whether to consider point (c) upon UE enters into any cell state or not finding a suitable cell or getting out of service. Consider the option (c.1) FFS until it is closed whether the PLMN selection is allowed while in INACTIVE, or option (c.2) keep UE in INACTIVE.
3.5.2 Network initiated

3.5.2.1 Discussion point 29
The details on the transition from INACTIVE to IDLE via network indication, as it was agreed in RAN2#98 meeting (agreement shown above) is covered by other sections in this document (sections 2.3 and 2.2.).
· 4 companies (Intel, CATT, DOCOMO and Ericsson) suggest that baseline procedure is sufficient "as a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE".

· 3 companies (Interdigital, Samsung and Ericsson) suggest that network can release the UE via MSG4. This point is also handled within the summary of discussion point 20 as it is related to the direct transition to IDLE during resumption via MSG4.
· 1 company (LG) suggests to enable an efficient mechanism to move UEs INACTIVE to INACTIVE directly.
Proposal 30. [To discuss] To discuss, whether to a UE can be moved from INACTIVE to IDLE via MSG4 indication (the question also relates discussion point 20 as it is related to the direct transition to IDLE during resumption via MSG4).
4 Conclusion

It is suggested to consider the discussion of the following alternative new proposals to replace the original proposal #18, #19 and #20 based on the comments provided over email reflector after the email discussion deadline:
· Proposal 18 & 19 & 20 (new).   [To discuss] Whether for INACTIVE to "CONNECTED" RRC transition:
· Proposal 18 (new).   When [gNB is congested and] AS context is not fetched from old gNB (if applicable), RACH MSG4 is sent over SRB0 to suspend back the UE into INACTIVE. This RACH MSG4 is RRC Connection Reject kind of message. This RACH MSG4 is RRC Connection Reject kind of message.

· Proposal 19 (new).   When [gNB is congested and] AS context is fetched from old gNB (if applicable), either RACH MSG4 is sent over SRB0 or SRB1 (at least with integrity protection) can be used to suspend back the UE into INACTIVE.

· Proposal 20 (new).   When [gNB is congested and] AS context is fetched from old gNB (if applicable), either RACH MSG4 is sent over SRB1 (at least with integrity protection) can be used to suspend back the UE into IDLE

· Proposal 19.1. & 20.1   For use case described in proposal 19 (new) and 20 (new), to get SA3's input on whether this RACH MSG4 requires ciphering protection (in addition to integrity protection).

· Proposal 19.2. & 20.2   For use case described in proposal 19 (new) and 20 (new), it is FFS which RRC message is used (e.g. RRC Connection Release kind of message or other one).

The suggested proposals from this email discussion are the following:
Proposal 1.
[To agree] For IDLE to CONNECTED RRC transition, a 3-step RRC procedure is used.
Proposal 2.
[To agree] For IDLE to CONNECTED RRC transition, RRC Connection Request kind of message is sent over SRB0 carried by RACH MSG3.
Proposal 3.
[To agree] For a failure to establish an RRC connection due to congestion conditions, RRC Connection Reject kind of message is sent over SRB0 carried by RACH MSG4.
Proposal 4.
[To agree] For a successful establishment of an RRC connection during the IDLE to CONNECTED RRC transition, RRC Connection Setup kind of message is sent over SRB0 carried by RACH MSG4.
Proposal 5.
[To agree] For a successful establishment of an RRC connection during the IDLE to CONNECTED RRC transition, RRC Connection Setup Complete kind of message is sent over SRB1 carried by MSG5.
Proposal 6.
[To agree] RRC Connection Request kind of message includes UE identity and establishment cause.
Proposal 6.1.
[FFS] Some form of relation is foreseen between the access categories and establishment causes; details are FFS.
Proposal 6.2.
[To agree] To ask RAN1 for input on the minimum and the maximum transport block to convey maximum size of MSG3.
Proposal 6.2.1.
[FFS] Depending RAN1's response, FFS if MSG3 also could also include other information e.g. NAS message, 5G CN node selection, UE capability of supporting high frequency, the access category indicating a type of services or other information sent over MSG5.
Proposal 7.
[To agree] RRC Connection Reject kind of message includes the wait time and redirect information.
Proposal 7.1.
[To discuss] To discuss, whether to also include deprioritisation requirement.
Proposal 8.
[To agree] RRC Connection Setup kind of message includes dedicated radio resource configuration for SRB1.
Proposal 9.
[To agree] RRC Connection Setup Complete kind of message includes 5CN node selection information and dedicated NAS PDU (except if they were sent in MSG3 with an assumption that FFS from Proposal 6.2.1 were agreed).
Proposal 10.
[To agree] For CONNECTED to IDLE RRC transition, the RRC Connection Release kind of message is used and is sent over SRB1.
Proposal 10.1.
[FFS] It is FFS whether the same RRC message is used for the RRC transition from CONNECTED to IDLE and from CONNECTED to INACTIVE.
Proposal 11.
[To agree] RRC Connection Release kind of message includes release cause information, redirect carrier frequency and idle mode mobility control information.
Proposal 12.
[To agree] For INACTIVE to CONNECTED RRC transition, RRC Connection Resume Request kind of message is sent over SRB0 carried by RACH MSG3.
Proposal 12.1.
[FFS] It is FFS whether to have a common message/procedure for INACTIVE to CONNECTED RRC transition, RAN location area update (RLAU), re-establishment and for IDLE to CONNECTED transition.
Proposal 13.
[To agree] For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, RRC Connection Resume kind of message is sent over SRB1 carried by RACH MSG4 with at least integrity protection to resume the RRC connection and, if required, dedicated radio resource configuration.
Proposal 14.
[FFS] It is FFS the desirable NR security scheme for INACTIVE UEs:
Proposal 14.1.
[FFS] It is FFS if all gNBs within a given area (e.g. UE registered area) can support the same encryption algorithms.
Proposal 14.2.
[FFS] How to handle the update of NCC (e.g. option (a) providing the new NCC during previous RRC connection (i.e. before moving the UE into INACTIVE) or option (b) as part of the resume procedure).
Proposal 14.3.
[FFS] It is FFS dependent to previous proposals 14.1 and 14.2 whether for INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, the RRC Connection Resume kind of message (MSG4) always can be ciphered (in addition to integrity protected). To confirm with SA3.
Proposal 15.
[To agree] For INACTIVE to CONNECTED RRC transition, when RAN successfully retrieves and verifies the UE context, MSG5 is RRC Connection Resume Complete kind of message over SRB1.
Proposal 15.1.
[FFS] It is FFS whether this MSG5 can be omitted in some cases, e.g. (a) if MSG3 includes full MAC-I, or (b) if UE uses the new security key provided in previous RRC connection, or (c) if PDCP anchor has not changed, except for (d) if UE may derive another key upon reception of MSG4.
Proposal 16.
[To agree] For INACTIVE to CONNECTED RRC transition, when RAN cannot successfully retrieve and verify the UE context, RRC Connection Setup kind of message is sent over SRB0 carried by RACH MSG4 (which would enable a fallback to establish a new RRC connection similar to LTE without additional RACH).
Proposal 17.
[To agree] For use case described in proposal 16:
Proposal 17.1.
[To agree] For use case described in proposal 16, the UE releases the AS security context, as well as, AS context related configurations kept while in INACTIVE.
Proposal 17.2.
[To agree] For use case described in proposal 16, the UE AS informs the UE NAS of a fallback to establish a new RRC connection due to a failure while resuming resulting in a NAS Service Request kind of message to establish a new connection (no RACH would be triggered).
Proposal 18.
[To discuss] To discuss, for or INACTIVE to CONNECTED RRC transition:
Proposal 18.1.
[To discuss] Whether when RAN successfully retrieves and verifies the UE context, RRC Connection Reject kind of message can be sent by RACH MSG4 to suspend back the UE into INACTIVE due to congestion conditions.
Proposal 18.2.
[To discuss] Whether for proposal 18.1, the RRC Connection Reject kind of message can be sent over SRB0.
Proposal 19.
[To agree] For INACTIVE to "CONNECTED" RRC transition (and immediately back to INACTIVE), when RAN successfully retrieves and verifies the UE context, RACH MSG4 (used to move UE into INACTIVE) is sent over SRB1 at least with integrity protection.
Proposal 19.1.
[To discuss] For use case described in proposal 19, to discuss if this RACH MSG4 requires ciphering protection (e.g. depending on the nature of the parameters to be carried) and if SA3's input is required on this matter.
Proposal 19.2.
[FFS] For use case described in proposal 19, it is FFS which RRC message is used (e.g. RRC Connection Release kind of message or RRC connection suspend kind of message or other one).
Proposal 20.
[To agree] For INACTIVE to "CONNECTED" RRC transition (and immediately back to IDLE), when RAN successfully retrieves and verifies the UE context, RACH MSG4 (used to move UE into IDLE) is sent over SRB1 at least with integrity protection.
Proposal 20.1.
[To agree] For use case described in proposal 20, to get SA3's input on whether this RACH MSG4 requires ciphering protection (in addition to integrity protection).
Proposal 20.2.
[To agree] For use case described in proposal 20, RRC Connection Release kind of message is used sent over SRB1 (e.g. RRC Connection Release kind of message).
Proposal 21.
[To agree] RRC Connection Resume Request kind of message includes UE identity (or UE context identity), establishment (or resume) cause information and UE's verification or security information (e.g. authentication token).
Proposal 21.1.
[FFS] FFS on early data transmission topic/details.
Proposal 22.
[To agree] RRC Connection Resume kind of message can optionally include the dedicated radio resource configuration and the new/updated security information.
Proposal 23.
[To agree] RRC Connection Resume Complete kind of message can include 5CN node selection information (e.g. selected PLMN identity or NSSAI). Confirm with CT1/SA2 on this understanding.
Proposal 23.1.
[FFS] It is FFS whether to define the optimization to send NAS PDU over RRC Connection Resume Complete kind of message sent on SRB1 (if not, SRB2 is used).
Proposal 24.
[To agree] Same RRC Connection Setup kind of message/information is used as MSG4 to respond to RRC Connection Resume Request kind of message to establish a new RRC connection (for fallback case).
Proposal 25.
[To agree] Same RRC Connection Reject kind of message/information as described in proposal 7 and 7.1 is used as MSG4 to respond to RRC Connection Resume Request kind of message to handle congestion when getting the UE back into INACTIVE.
Proposal 26.
[To agree] For CONNECTED to INACTIVE RRC transition, a RRC Connection Release kind of message is used and is sent over SRB1 (as described in proposal 10).
Proposal 27.
[To agree] For CONNECTED to INACTIVE RRC transition, the RRC Connection Release kind of message includes (a) the same information as listed in proposal 11 (i.e. cause information, redirect carrier frequency and mobility control information), and can optionally include (b) UE identity (or UE context identity), (c) suspension/inactivation indication (FFS if implicitly or explicitly), (d) RAN configured DRX cycle, (e) RAN periodic notification timer, and (f) RAN periodic notification timer.
Proposal 27.1.
[FFS] It is FFS whether to also include (g) the security information (e.g. NCC).
Proposal 28.
[To agree] Point (a) upon expiring of periodic RAN location area update (RLAU) timer, the UE triggers RLAU procedure (i.e. the resumption procedure due to a periodic RLAU).
Proposal 29.
[To discuss] UE triggers autonomously the transition from INACTIVE to IDLE:
Proposal 29.1.
[To agree] Point (b) upon failure to complete RLAU procedure or point (f) upon failure to (re)activate or resume; the associated UE's actions are: UE AS informs UE NAS of the transition due to a resumption failure for a periodic RLAU and, UE NAS immediately triggers a request to establish a new RRC connection.
Proposal 29.2.
[To agree] Point (d) upon reselecting to other RAT; the associated UE's actions are: UE informs NAS about moving to IDLE and changing to other RAT.
Proposal 29.3.
[To agree] Point (e) upon reception of CN initiating paging; the associated UE's actions are: UE informs NAS of the connection release and NAS handles the response to CN paging.
Proposal 29.4.
[To discuss] To discuss whether to consider point (c) upon UE enters into any cell state or not finding a suitable cell or getting out of service. Consider the option (c.1) FFS until it is closed whether the PLMN selection is allowed while in INACTIVE, or option (c.2) keep UE in INACTIVE.
Proposal 30.
[To discuss] To discuss, whether to a UE can be moved from INACTIVE to IDLE via MSG4 indication (the question also relates discussion point 20 as it is related to the direct transition to IDLE during resumption via MSG4).


5 Annex

RAN2#98 agreements on RRC Connection control procedures:

1 The RRC state transition from CONNECTED to IDLE follows one step procedure (e.g. release).

2 The RRC state transition from CONNECTED to INACTIVE follows one step procedure 

3 As a baseline, network initiated RRC state transition from INACTIVE to IDLE follows INACTIVE to CONNECTED and then CONNECTED to IDLE.

4 Agreements for the case that the UE wants to transition from INACTIVE to CONNECTED

a. As a baseline, RRC state transition from INACTIVE to CONNECTED follows three-step procedure (e.g. request, response, complete). (3 steps from the Request message, i.e. not including any paging). Continue to discuss a 2 step procedure for the state transition if it can be used for all cases

b. Initial UE RRC message from RRC_INACTIVE (e.g. MSG3) should be sent on SRB0.
c. In case the RAN is successful in retrieving and verifying the UE context, MSG4 should be integrity protected and sent on SRB1

d. RAN2 aim that in case the RAN is successful in retrieving and verifying the UE context, MSG4 should be ciphered and sent on SRB1

i. FFS Whether there may be cases where message where the MSG4 cannot be ciphered.

e. If the UE received a resume message on MSG4 on SRB1 then the UE enters RRC Connected.

f. If the UE received a message suspending the UE on MSG4 on SRB1 then the UE remains in RRC Inactive.

i. FFS Whether MSG 4 can be a reject to idle. 

g. FFS In case the RAN is not successful in retrieving or verifying the UE context, MSG4 (can be at least be a message that requests the UE to trigger a new connection) will be sent on SRB0

i. FFS When the UE receives in MSG4 on SRB0 then the UE releases at least the AS security context and UE NAS layer should be informed.

