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1. Introduction
The following agreements were made at RAN2#102:
Agreements
1	NAS piggybacking (i.e. for joint success/ failure procedure) for both UL and DL is supported in NR, as in LTE.
2	NR keyChangeIndicator (or equivalent) is configured in RRCReconfiguration message as in LTE.
4	UE continues to perform cell reselection until it receives MSG.4 and stops cell reselection after receiving MSG.4. As in LTE spec, these are explicitly stated in the procedure. 
8	At inter-RAT cell selection during re-establishment initiation in NR, the UE goes to RRC_IDLE and performs NAS recovery.
10	RRCRelease with suspendConfig is used to suspend the UE to RRC_INACTIVE.
11	At RNAU, UE replaces I-RNTI, if provided, previously stored security context, PCI and C-RNTI (for short MAC-I calculation) i.e. it assumes that the UE context has been updated in the network and should be the basis for next resume attempt. (Details of how this is captured in stage 3 to be progressed offline)
12	Size of resumeMAC-I is 16 bits.
13	Confirm previous agreement that upon receiving an RRC Reject in response to RRC Resume Request, there is no update of the UE context, UE starts the wait timer and remains in RRC_INACTIVE.
14	If resume is rejected in the RNAU case, we specify in RRC that the UE tries to resume again (with potentially different content) after the expire of the wait timer. 
FFS UE actions upon cell reselection while wait timer is running (expected to be treated with contributions to RAN2#102).
15	If the rejected Resume was triggered by NAS (e.g. in the Registration Area update case), we specify in RRC that UE inform upper layers. AS informs upper layer upon the expiry of the wait timer.
20	RAN2 understanding is that as in LTE, NCC has 3 bits


Agreements
1	Upon receiving an RRC Reject with wait time in response to an RRC Resume Request triggered by an RNAU (periodic or mobility), UE starts the wait timer.
2	Upon the expiry of wait timer after receiving an RRC Reject with wait time in response to an RRC Resume Request triggered by an RNAU (trigger by periodic or mobility), UE sends the pending RNAU. (at least for the no cell change during running of the wait timer)
3	During the wait period the UE continues to monitor RAN and CN paging 
FFS Whether the UE can respond to RAN paging when the wait timer is running (for CN paging case the UE will behave the same as for idle case)
4	Upon cell reselection while wait timer is running, after receiving an RRC Reject with wait time in response to an RRC Resume Request and RRC Setup Request, the wait timer is stopped.
4i	In case the RRC Reject was for a RRC Setup Request  or a resume triggered by upper layers the AS layer informs NAS that barring is alleviated.
· =>	Offline discussion to conclude the UE behaviour with regard to re-initiating a pending AS procedure after a cell reselection while wait timer is running. (Offline discussion #36, ZTE)

In addition to the above, we also made the following agreements at RAN2#101-bis
Agreements
1.	A single establishment cause value is used to specify both periodic and mobility based RNAU.
2	If Registration Update and RNAU are triggered simultaneously (i.e. at change of TA) then the UE performs TAU, meaning that the resume procedure uses the cause value associated with the TAU (e.g. MO signalling)


Working assumption
1	If cell re-selection occurs during T300X is running then the UE initiates resume procedure in the new cell. This implies that T300X (from new cell) is started when the procedure is re initiated.

2. Discussion
For this offline discussion, there are two cases that are relevant, and these are described below:

	

Case 1: Reject with wait timer (congestion)
	

Case 2: Lost Release message (RNAU)


[bookmark: _Ref514813267]Figure 1: Cell-Reselection whilst either wait timer or T300x is running
Observation 1: Cell reselection can happen when either the wait timer (case 1) or T300x (case 2) is running
2.1. UE behavior upon resume triggered by AS event
In case the original Resume request (ResumeRequest1) was triggered by an AS triggered event, we need to answer the following question: 

Q1: For a AS triggered event, if cell reselection happens whilst either of the wait timer or T300x are running, what is the UE behavior for subsequent Resume (ResumeRequest2) 

Option 1: Reevaluate the validity of AS triggered events and reinitiate ResumeRequest only if it is needed (i.e. if a valid AS triggered event is still valid and pending)
· This means that if an event triggered RNAU originally initiated the ResumeRequest1, and if, after cell reselection this is not valid anymore (i.e. the UE is back in a cell within UE’s configured RNA) then the UE doesn’t initiate ResumeRequest2
· Periodic RNAU is considered valid even after reselection – regardless of the new cell (and is hence is retransmitted)
· Pros: 
· Only valid RAN triggered events are sent (i.e. invalid ones don’t consume radio resources)
· ??

· Cons: 
· In this option, for case 2 (see Figure 1), if a triggered event is cancelled by the UE (and UE returns to INACTIVE with old context), when the network might have fetched and updated the context, then there is a potential mismatch between UE and network state (i.e. UE may become unreachable for RAN paging)
· However, if the network relies on L2 acks (i.e. RLC ack for the release message) before updating the context on the network side, then the impact could be mitigated
· ??
Option 2: Resend the AS triggered message regardless of its validity
· Periodic RNAU is resent (i.e. same as option 1)
· Event triggered RNAU is also resent (regardless of its validity)
· Pros: 
· Seems there is no potential mismatch in UE and network state as noted with option 1 above
· ??
· Cons: 
· Invalid AS triggered messages may be sent 
· This creates unnecessary signaling (network may likely need to discard these messages) 
· ??
Option 3: Inform NAS if cell reselection occurs (i.e. rely on NAS recovery)
· i.e. if cell reselection happens when any of the AS timers are running then NAS recovery is triggered (similar to LTE, i.e. we need to revert the agreement from RAN2#101-bis)
· Pros:
· No state mismatch issue pointed in option 1
· ??
· Cons:
· UE leaves INACTIVE state (and hence would need additional signaling – due to NAS recovery)
· ??
Option 4: UE behavior depends on whether the MSG4 is received and why the RNAU was triggered by AS.
Case 1. the UE performs cell reselection while the wait timer in reject message is running. 
1) If the ResumeRequest triggered due to either expiry of periodic RNAU timer or RAN paging:
	2) Resend the pending AS message;
1) Else if the ResumeRequest message was triggered due to mobility:
	2) Reevaluate the validity of AS triggered events and reinitiate ResumeRequest only if it is needed;

Case 2. the UE performs cell reselection while T300X is running. 
1) If the ResumeRequest triggered due to expiry of periodic RNAU timer:
2) Resend the pending AS message;
1) Else if the ResumeRequest message was triggered due to either mobility or RAN paging:
	2) Reevaluate the validity of AS triggered events and reinitiate ResumeRequest only if it is needed;

What are companies’ views on Q1:

	Company
	Preferred option (option 1 – 3…)
	Comments (please add any more details and assumptions etc)

	ZTE
	Option 3
	Given that both case 1 and case 2 are corner cases, seems option 3 is the safest option and avoids any unnecessary complications and simplifies AS specs (which is good given the amount of time we have left to complete the work). 

	Lenovo
	Option 3
	We agree with ZTE

	ITRI
	Option 1
	Option 1 seems reasonable. From power consumption point of view, the UE should not initiate the ResumeRequest2, if the ResumeRequest2 is not valid. However, how to define the “validity” could be considered further. 

	vivo
	Option 1
	Generally, AS triggered event should be controlled within AS layer thus no need to inform NAS layer. 
Another important aspect is not losing the current UE context for RRC_INACTIVE UE, thus the UE could still have chance to resume RRC connection.

	Ericsson
	Option 2

	Option 2. In our view there is no need to revert the working assumption, we just need to make sure it does not introduce problems.

Working assumption
1	If cell re-selection occurs during T300X is running then the UE initiates resume procedure in the new cell. This implies that T300X (from new cell) is started when the procedure is re initiated.


In our view, sending periodic or mobility RNAU would simplify the procedure without introducing risks of state mismatch (as Solution 1). That could avoid in the worst case the problem described by rapporteur, as the UE will always try to contact the network after cell reselection, which has a similar effect compared to NAS recovery and unnecessarily avoids the UE to go via IDLE.
Option 1 is not acceptable for us because it introduces risk of mismatch between UE and network.


	Mediatek
	Option 2
	If option 1 is supported, the criterion and corresponding UE behavior to check the validation of the triggering event need to be specified. Assuming case 1 and case 2 are corner cases, optimization as option 1 is not essential for Rel-15.
Both option 2 and option 3 can avoid the mismatch issue. The complexity to specify the procedure for option 2 and option 3 are comparable. However, in option2, UE doesn’t need to go to IDLE. Actually, option3 will also create additional signaling to both Uu and NG interface when UE performs NAS recovery. 

	LG
	Option 4.
	If the UE receives the reject message with wait timer, the UE can assume that context fetch does not performed so the stored UE context is valid. However, if the UE performs cell reselection while the T300X is running, the UE cannot know the context fetch is performed or not. Thus, we think that it is necessary to differentiate the UE behavior depending on whether the UE is receiving MSG4(i.e. reject in this discussion).
In addition, it depends on the network implementation, in general, if the anchor gNB does not receive the resume request message upon expiry of periodic RNAU timer, the anchor gNB is likely to release the UE context. Thus, in order to stay in RRC_INACTIVE as much as possible, even if the resume request due to expiry of periodic RNAU timer is pending, the UE should send pending AS message after cell resection.  
Thus, we prefer option 4.

	Qualcomm
	Option 2
	This is simplest from UE implementation and any triggered and not completed RNAU will be resent. Option 3 is an overkill and will happen anyway if RNAU fails (context moves to the previous gNB and UE uses the old I-RNTI).

	Intel
	Option 3 or Option 1
	



Observation: Options 1, 2 and 3 have the same level of support. However, 1 company said option 1 is not acceptable. One company proposed that we should distinguish between T300x and wait timer. 

Proposal 1: If Resume is triggered by an AS triggered event, and cell reselection happens whilst either of the wait timer or T300x are running; Discuss and choose one of the following: 
· option 2: always send the pending AS event (i.e. RNAU) after cell reselection even if the triggered event is invalid in the new cell (note if we go this way, we also need to agree proposal 3)
· option 3: rely on NAS recovery
2.2. UE behavior upon resume triggered by NAS event
We can also discuss the above scenarios for NAS triggered event. i.e. in case the original Resume request (ResumeRequest1) was triggered by an NAS triggered event, we need to answer the following question: 

Q2: For a NAS triggered event, if cell reselection happens whilst either of the wait timer or T300x are running, what is the UE behavior for subsequent Resume (ResumeRequest2)

Option 1: Reevaluate the validity of NAS triggered event(s) and reinitiate ResumeRequest only if it is needed (e.g. further AS/NAS interaction may be needed to achieve this)
· This means that the msg3 contents may need to be updated based on the current TA and the validity of the msg3 needs to be checked before transmitting the msg3 (e.g. based on new data being triggered in the meanwhile etc)
· Pros: 
· Only valid triggered events are sent (i.e. invalid ones don’t consume radio resources)
· No NAS recovery as in LTE hence signaling overhead is reduced

· Cons: 
· We need to capture the validity check for NAS triggered events also in AS specs which complicates the specification work (e.g. additional NAS/AS interaction or checking within AS)
· If we do the validity checks in AS, then potential duplication of procedures between AS and NAS will result
Option 2: Resend the NAS triggered message regardless of its validity

· Pros: 
· ??
· Cons: 
· Invalid NAS triggered messages may be sent 
· Need to check with CT1 if this creates any issues
· ??
Option 3: Inform NAS if cell reselection occurs (i.e. rely on NAS recovery)
· i.e. if cell reselection happens when any of the AS timers are running then NAS recovery is triggered (similar to LTE, i.e. we need to revert the agreement from RAN2#101-bis)
· Pros:
· Simplifies AS specs, No duplication between AS and NAS procedures…
· ??
· Cons:
· UE leaves INACTIVE state (and hence would need additional signaling – due to NAS recovery)
· ??
Option 4: Add any other option
What are companies’ views on Q1:

	Company
	Preferred option (option 1 – 3…)
	Comments (please add any more details and assumptions etc)

	ZTE
	Option 3
	Again, it seems considering the time and effort needed to optimize this, our preference would be to simplify this and reuse LTE baseline (i.e. use NAS recovery for these corner cases).

	Lenovo
	Option 3
	We agree with ZTE

	ITRI
	Option 3
	Based on the agreements, if cell reselection occurs while wait timer is running, UE will stop wait time. When the wait time stop, we think the UE should inform NAS layer. This is based on another agreement that “In case the RRC Reject was for a RRC Setup Request or a resume triggered by upper layers the AS layer informs NAS that barring is alleviated”. Therefore, we think option3 is acceptable.

	vivo
	Option 3
	NAS triggered event should be under control of NAS layer.

	Ericsson
	Option 3
	Any other solution that is not done by NAS would be quite awkward.

	Mediatek
	Option 3
	We will have a unified UE behavior for RRC connection setup and resume when cell reselection happens for NAS triggered events. 

	LG
	Option 3
	

	Qualcomm
	Option 3
	Agree with others

	Intel
	Option 3
	



Observation: There is a consensus that for NAS triggered event, NAS recovery will be used. This means that we need to change the working assumption we made at RAN2#101-bis
Proposal 2: Proceed with option 3:
If Resume is triggered by a NAS triggered event, and cell reselection happens whilst either of the wait timer or T300x are running, NAS recovery is triggered (similar to LTE, i.e. we need to revert the agreement from RAN2#101-bis)
2.3. Contents of resume message
If we go with option 1 or option 2, we should discuss what happens if a NAS triggered event also occurs whilst the timers are running. For instance, a TAU or data from upper layers. It seems in this case, it is logical to replace the contents of the ResumeRequest based on the NAS event (e.g. the establishment cause is changed to reflect the new NAS triggered event). This is inline with the previous agreement we made in RAN2#101. 

Q3: If NAS recovery is not used for the cell reselection case (both Q1 and Q2), do companies agree that upon a new NAS triggered event (MO-data/MO-signalling), the establishment cause in ResumeRequest should reflect the NAS triggered event?

	Company
	Yes/No
	Comments

	ZTE
	Yes
	

	Lenovo
	Yes
	

	ITRI
	Yes
	

	vivo
	Yes
	

	Ericsson
	Yes
	

	Mediatek
	Yes
	

	LG
	Yes
	

	Qualcomm
	Yes
	We already agreed to this for regular case so no reason to change due to reselection.

	
	
	



Observation 3: All companies agree that if NAS recovery is not used, all companies agree that upon a new NAS triggered event (MO-data/MO-signalling) while the T300x or wait timer are running, the establishment cause in ResumeRequest should reflect the new NAS triggered event 
Proposal 3: If option 2 is chosen for proposal 1 then agree the following (this can be part of agreement 1 as follows): 
If Resume is triggered by an AS triggered event, and cell reselection happens whilst either of the wait timer or T300x are running
· always send the pending AS event (i.e. RNAU) after cell reselection even if the triggered event is invalid in the new cell 
· upon a new NAS triggered event (MO-data/MO-signalling), the establishment cause in subsequent ResumeRequest should reflect the new NAS triggered event
3. Conclusion and proposals
Proposal 1: If Resume is triggered by an AS triggered event, and cell reselection happens whilst either of the wait timer or T300x are running; Discuss and choose one of the following: 
· option 2: always send the pending AS event (i.e. RNAU) after cell reselection even if the triggered event is invalid in the new cell (note if we go this way, we also need to agree proposal 3)
· option 3: rely on NAS recovery (If we go this way, we use NAS recovery for all cases)

Proposal 2: Proceed with option 3:
If Resume is triggered by a NAS triggered event, and cell reselection happens whilst either of the wait timer or T300x are running, NAS recovery is triggered (similar to LTE, i.e. we need to revert the agreement from RAN2#101-bis)

Proposal 3: If option 2 is chosen for proposal 1 then agree the following (this can be part of agreement 1 as follows): 
If Resume is triggered by an AS triggered event, and cell reselection happens whilst either of the wait timer or T300x are running
· always send the pending AS event (i.e. RNAU) after cell reselection even if the triggered event is invalid in the new cell 
· upon a new NAS triggered event (MO-data/MO-signalling), the establishment cause in subsequent ResumeRequest should reflect the new NAS triggered event
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