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1 Introduction
At RAN2#101bis in Sanya a TP on RRC Connection Control has been approved as baseline for further discussions [1]. In that TP, a list of open issues has been captured and the following has been agreed: 
· [101bis#51][NR] Connection control open issues (Ericsson)


Address open issues from the open issue list (as provided to this meeting) and unresolved comments from the previous discussion. Rapporteur to select which issues from the list to address.

Intended outcome: Report to next meeting


Deadline:  Thursday 2018-05-10 
In this email discussion, we suggest discussing some of the open issues that could either be easily resolved or that would benefit from initial input before papers are provided. Discussion is organized per section/ subsection in [1].
2 Discussions 
Section 4.2.2 Signalling of radio bearers

Editor’s Note: FFS Piggybacking of NAS messages in bearer establishment/ modification/ release. 

Editor’s Note: FFS Piggybacking of NAS messages in connection resume. 
In LTE, downlink piggybacking of NAS messages is used for one dependant joint success/ failure procedure: bearer establishment/ modification/ release. In uplink, NAS message piggybacking is used only for transferring the initial NAS message during connection setup. The baseline CR [1] assumes LTE as baseline and, the text in 4.2.2 also extends the understanding for connection resume. 
Current ASN.1 in [1] is not fully updated accordingly i.e. there is UL DedicatedInfoNAS in RRCResumeComplete (e.g. for TAUs in RRC_INACTIVE) and RRCSetupComplete messages, but no list of DedicatedInfoNAS in RRCReconfiguration message yet, to be updated based on this discussion.
As that was not discussed in NR, FFSs were added. In this discussion we suggest trying to confirm whether NAS piggybacking in NR (and joint success/ failure procedure) can be assumed as in LTE for both UL and DL.
Discussion 1: Confirm that we can assume NAS piggybacking in NR (i.e. for joint success/ failure procedure) as in LTE for both UL and DL. In case this should not be assumed as in LTE, please justify.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	LTE baseline should be followed. DedicatedInfoNAS in RRCReconfiguration is needed e.g. in case where registration is started from RRC_IDLE. 

	ZTE
	Yes, NAS piggy backing in NR should be supported. LTE baseline can be assumed for the connection setup related procedures. RRCResumeComplete should also carry DedicatedInfoNasUL as mentioned by the rapporteur. 

	Intel Corporation
	We agree that piggybacking of the NAS message should be supported (though we are not sure if joint success/failure is applicable for 5G QoS)

	OPPO
	yes

	LG
	Yes.

	Mediatek
	Agree that LTE baseline with NAS piggybacking (joint success/ failure procedure) is assumed in NR. 

	Huawei, HiSilicon
	For connection establishment, since SRB2 is not established, it should be possible to include NAS message in RRCSetupComplete. 

For resume, the UE can send the NAS message on SRB2 directly and the NAS message could be in the same MAC PDU like the RRCResumeComplete so we don't see the need to include NAS message in RRCResumeComplete.

	CATT
	Yes LTE baseline should be followed, the DedicatedInfoNAS in RRCReconfiguration message should be supported. 

	ITRI
	Yes. In NR, the NAS piggybacking should be supported as LTE.

	Samsung
	We think this should be supported (so protocol can support joint success/ failure as in LTE)

	Ericsson
	We think it should be support. We have a proposed contribution on how joint success/failure should be handled. Assumptions need to be confirmed by CT1.

	Interdigital
	Yes, we think this should be supported.


Summary of discussion 1: All companies have confirmed the assumption captured in the TP [1] that NAS piggybacking (i.e. for joint success/ failure procedure) for both UL and DL is supported.
Proposal 1 NAS piggybacking (i.e. for joint success/ failure procedure) for both UL and DL is supported in NR.

Section 5.3.1.2 Security
Editor’s note: FFS Whether/how keySetChangeIndicator and the nextHopChainingCount fields are used in RRC re-establishment procedure.
Editor’s note: FFS Whether/how keySetChangeIndicator is send in RRC resume procedure.
In RAN2#101bis, there is a working assumption that nextHopChainingCount is provided in RRCReestablishment. Hence, the FFS above is only applicable for keySetChangeIndicator (in LTE named keyChangeIndicator). In LTE, value ‘true’ is used only in an intra-cell handover when a KeNB key is derived from a KASME key taken into use through the latest successful NAS SMC procedure, as described in TS 33.401 for KeNB re-keying. Value ‘false’ is used in an intra-LTE handover when the new KeNB key is obtained from the current KeNB key or from the NH as described in TS 33.401. In LTE, the keyChangeIndicator is only used in the handover procedure not during connection resume or reestablishment. For NR, we would like to confirm that we can assume as in LTE that keyChangeIndicator (or equivalent parameter) is only configured in RRCReconfiguration message.
Discussion 2: Confirm that in NR keyChangeIndicator (or equivalent) is configured in RRCReconfiguration message as in LTE.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	LTE baseline should be followed.

	ZTE
	Yes

	Intel Corporation
	Agree.

	OPPO
	yes

	LG
	Yes

	Mediatek
	Agree

	Huawei, HiSilicon
	Agree

	CATT
	Yes

	ITRI
	Yes

	Samsung
	Agree (that the field is needed only in case of reconfiguration with sync and key refresh)

	Ericsson
	Agree

	Interdigital
	Agree


Summary of discussion 2: All companies have confirmed the assumption captured in the TP [1] that NR keyChangeIndicator (or equivalent) is configured in RRCReconfiguration message as in LTE.
Proposal 2 NR keyChangeIndicator (or equivalent) is configured in RRCReconfiguration message as in LTE.

Section 5.3.3.4 Reception of the RRCSetup by the UE
Editor’s Note: FFS Confirm whether the guami-Type is included and set in the abovementioned condition.

In LTE, the UE includes in the RRCSetupComplete message the gummei-Type in case the upper layers provided the 'Registered MME'. In NR, an equivalent solution is captured in the baseline version of the TP [1] i.e. UE includes in the RRCSetupComplete the guami-Type (which can be native or mapped) to the value provided by upper layer if upper layer provided the ‘Registered-AMF’. The value can be native (assigned by 5GC) or mapped (at least from 4G).
Discussion 3: Confirm that we can remove the FFS and assume the equivalent solution as LTE currently captured in the TP [1].
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	The guami-Type needs to be included in  RRCSetupComplete message.

	ZTE
	Yes

	Intel Corporation
	This should be checked with SA2/CT1 as the need for it in LTE does not automatically apply for NR 

	OPPO
	yes

	LG
	Yes. However, need to check with CT1 about ‘Registered-AMF’ will be provided.

	Mediatek
	Tend to agree, but need to check with SA2/CT1.

	Huawei, HiSilicon
	Same view as Intel

	CATT
	Yes

	ITRI
	Yes

	Ericsson
	To our understanding this is still pending SA2/CT1 discussion on mapping at inter-system mobility. We propose to send an LS to SA2/CT1.

	Interdigital
	Same view as Intel


Summary of discussion 3: All companies seems to think the functionality is needed, but also agree that this needs to be decided/confirmed by CT1/SA2. Hence, we suggest keeping the current assumption captured in the TP [1] and ask CT1/SA2 if the functionality can be confirmed i.e. that UE includes in the RRCSetupComplete the guami-Type (which can be native or mapped) to the value provided by upper layer if upper layer provided the ‘Registered-AMF’.
Proposal 3 Ask CT1/SA2 whether the UE includes in the RRCSetupComplete the guami-Type (which can be native or mapped) to the value provided by upper layer if upper layer provided the ‘Registered-AMF’.
In LTE, it is stated that the UE continue to perform cell reselection after transmitting an RRC Resume Request or RRC Connection Establishment Request, and only stops cell reselection when it enters RRC_CONNECTED, which is upon the successful reception of MSG.4 (RRC Resume or RRC Connection Setup). A company has argued this was somewhat redundant as the UE in RRC_INACTIVE or RRC_IDLE shall perform cell reselection until it enters RRC_CONNECTED. However, in our understanding, the text in 36.331, also reproduced in 38.331, avoids any kind of ambiguity and in our view the same text from LTE should be kept, as it avoids any ambiguity. As that was commented in the last version and we have not discussed online, we have captured the following FFS:
Editor’s Note: FFS Whether it is redundant to state the cell re-selection is stopped (similar to the reception of RRCResume). Similarly, whether it is redundant to state that the UE shall continue performing cell reselection upon transmitting an RRCSetupRequest or RRCResumeRequest message.

Discussion 4: Confirm that we keep same modelling as in LTE to avoid ambiguities on cell reselection during connection resume/ setup (i.e. UE continues to perform cell reselection until it receives MSG.4).
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	We think that the UE shall continue reselection evaluation until the UE receives MSG4. It is important that the connection is started on the best cell on the to avoid interference between the cells.

	ZTE
	Yes, we also agree that there should be a clear requirement on when the UE shall stop reselection. We agree that this should be upon receiving Msg4.

	Intel Corporation
	Agree

	OPPO
	yes

	LG
	Yes.

	Mediatek
	Agree. UE continues cell reselection until it receives Msg4. 

	Huawei, HiSilicon
	We can adopt the same description like 36.331 (should be until it receives RRCResume/RRCSetup as "msg4" can refer to the contention resolution MAC CE)

	CATT
	Agree, we think it is more clear for keeping the same modelling as in LTE, and continue reselection evaluation is necessary until the UE receives MSG4

	ITRI
	Yes

	Samsung
	We think it is sufficiently clear from the actual transition to connected, but no strong view

	Ericsson
	Yes

	Interdigital
	Yes – same modelling as LTE should be maintained.


Summary of discussion 4: Except for Samsung, all other companies suggested to confirm that the assumption captured in the TP [1] that we keep same modelling as in LTE to avoid ambiguities on cell reselection during connection resume/ setup (i.e. UE continues to perform cell reselection until it receives MSG.4). As that also seemed acceptable to Samsung, we suggest confirming the assumption.

Proposal 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.

Section 5.3.3.7 Abortion of RRC connection establishment
Editor’s Note: FFS Discuss whether abortion of RRC connection establishment triggered upper layers is needed.

Discussion 5: Discuss the need for abortion of RRC connection establishment triggered by upper layers.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	Abortion of RRC connection establishment triggered by upper layers is included in LTE. We are open to have this functionality also in NR, but we think that it would be good to confirm this from CT1 whether this functionality is needed and supported in their specifications. 

	ZTE
	Yes, same as LTE (i.e. stop T300 and reset and release MAC). Confirming with CT1 makes sense. 

	Intel Corporation
	We should get feedback from CT1 on this – it is not a RAN2 decision.

	OPPO
	Yes, same as LTE.

	LG
	Yes, but need to double check with CT1.

	Mediatek
	Tend to agree. Need to confirm with CT1.

	Huawei, HiSilicon
	Same view as Intel

	CATT
	Same as LTE seems good. But we can confirm with CT1 whether the case can be occurred.

	ITRI
	Yes. But it would also be good to confirm this with CT1.

	Ericsson
	It would be good to check this with CT1. It is also related to the access control model incl. AS/NAS interactions. If all attempts for RRC connection establishment is triggered by upper layer there will most likely not be a scenario where upper layer would need to abort lower layer (e.g. lower layer timers should be shorter than upper layer timers).

	Interdigital
	Agreed to support this but also check with CT1


Summary of discussion 5: All companies seem to be positive to support that functionality, but all agree it is reasonable to check with CT1. It should be clarified whether in NR there are scenarios where upper layer would need to abort lower layer.

Proposal 5 Ask CT1 whether we need to support that upper layers abort the RRC connection establishment procedure while the UE has not yet entered RRC_CONNECTED.
Section 5.3.7 RRC connection re-establishment
In RAN2#101bis in Sanya, the following has been agreed for RRC Re-establishment kind of procedure: 
Agreements:

1
Re-establishment kind message is sent on SRB1 (with at least integrity protection) with the intention to allow re-establishment of DRBs without the network having to wait for the reception of re-establishment complete message.

2.
Network can response to the Reestablishment Request kind message with an RRC connection setup in case of RRC re-establishment failure.

FFS Whether it is also possible for the network to response with RRC Reject.
In LTE, there is an RRCRestablishmentReject message. Upon receiving that message in response to a RRCRestablishmentRequest the UE goes to RRC_IDLE (without wait time). A similar solution has been discussed for NR in Sanya we have added FFS about the need for RRCReject. In this discussion we suggest companies to comment the need and consequences of supporting RRCReject in response to an RRCReestablishmentRequest.

Discussion 6: Provide input on the need for RRCReject in response to an RRCReestablishmentRequest (e.g. which scenarios is this addressing) and highlight potential consequences. 
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	RRCReject in response to an RRCReestablishmentRequest is needed because the eNB may be congested and therefore cannot serve the UE. It should be noted that the UE may attempt the Re-establishment on the different cell than where the radio link failure happened. Otherwise the eNB needs to accept the re-establishment request and get the UE in RRC_CONNECTED although e.g. congestion scenarios this is not possible. In addition reject has already agreed for RRC setup and RRC resume requests so it should similarly apply to re-establishment.

	ZTE
	No strong view but it is okay to use RRCReject too for this case given that we already defined this for Resume. In any case, upon receiving this message, the NAS should trigger an immediate connection setup procedure (i.e. UE shall inform NAS). In this case, it falls back to Connection setup kind of procedure (which has been already agreed). However, the UE in this case will need to recheck the access control related restrictions etc (since it enters IDLE mode). So, there may be some use case to push the UE to IDLE mode and let it reinitiate connection setup from scratch (when the context is unavailable).

	Intel Corporation
	Not needed.  For re-establishment, UE had an ongoing communication and network is expected to continue that connection even during congestion.  

Similar discussion in RRC_INACTIVE, based on the requirement from SA3, we shall not send the UE to IDLE with unprotected RRC message in order to avoid attack from fake gNB.  

	OPPO
	We prefer to support the reject message for the RRC reestablishment case as LTE.

	LG
	RRCReject in Re-establishment procedure is needed. 
In case of the Re-establishment failure scenario, from the network point of view, the UE which transmited RRCReestablishmentRequest message is no different from the UEs requesting the RRC connection in RRC_IDLE. Thus, given that RRCReject is already supported in establishment procedure, then there is no need to differentiate handling even if it is a response to RRCReestablishmentRequest message.

	Mediatek
	Agree with Nokia and ZTE, Reject message can be used to send UE to IDLE in case of congestion. Since NAS will trigger connection setup immediately, the security problem may not be concerned. 

	Huawei, HiSilicon
	Since RRCReject was adopted for resume, so we don't see any additional complexity to have it there too.

	CATT
	Reject in response to RRCRestablishmentRequest is preferred to be supported.
The NW can respond to RRCRestablishmentRequest by RRCRestablishemnt or RRCsetup message currently. If the gNB get the context from the source gNB but the context is verified failure or MSG3 is IP check failure, which message the gNB should chose to send to UE, we think a reject message is suitable.
As for congestion case, if reject message is allowed to be sent to UE, it is more flexible for NW to control load balancing.

	ITRI
	We support the reject message as LTE.

	Samsung
	We think Reject can be supported for Re-establishment also. UE would merely only retry re-establishment on the concerned cell after wait time

	Ericsson
	In our view this is not needed. In case of severe overload, the network could just choose to not respond to the message which means that T301 will expire and UE will go normal access control behaviour (barring check, RRCReject with wait time) associated with RRC connection establishment.

	Interdigital
	Not needed.  In LTE, the reject was used to force the UE to RRC_IDLE, after which the UE would initiate a new connection setup.  With ability to respond to a Re-establishment request with a connection setup, this behaviour is already possible.

	
	

	
	


Summary of discussion 6: In total, most companies were either positive to support that or thought there was no additional complexity in having that, although there were no detail analyses on the impact compared to Resume as there are some difference (e.g. state the UE goes/stays upon receiving RRC Reject). Only two companies said the functionality is really needed, while 3 companies said this was not only not needed but had security concerns.
Proposal 6 Discuss whether we need to support RRC Reject in response to RRCReestablishment. If supported, discuss implications of it (e.g. transition to IDLE).
Another open issue related to Re-establishment is the identifier that is included in the RRCReestablishmentRequest message, enabling the network to identify the UE context and re-establish RRC. In the baseline TP on Connection Control [1], the following FFS is captured:

Editor’s Note: FFS Whether C-RNTI is sufficient to be used in re-establishment request (as in LTE). Or whether I-RNTI can be used; In this case, current RRCReconfiguration and RRCResume would need to be enhanced with the I-RNTI. 
In LTE, PCI+C-RNTI is used as identifier (these are anyway known to the UE in RRC_CONNECTED). For NR, there has been a proposal to enhance that and use I-RNTI in Re-establishment (not available in RRC_CONNECTED in LTE).
Companies are welcome to discuss the need for I-RNTI in re-establishment and potential consequences/ drawbacks.
Discussion 7: Provide your views on the need for I-RNTI in re-establishment (i.e. provision in RRC_CONNNECTED) and potential consequences.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	I-RNTI could be provided e.g. in RRCReconfiguration, RRCSetup and  RRCResume messages and then used in re-establishment. This would make possible to use the same RRC procedure for RRC Resume and RRC Re-establishment. Using the same RRC procedure for Re-establishment would decrease the RRC delay in Re-establishment procedure because it would be possible to resume DRBs and SRB2 and security with single RRC message (MSG4). 

	ZTE
	Defer to RAN3. We should wait for the RAN3 discussion on the I-RNTI size (based on the LS sent to RAN3) and then conclude on a way forward for this.

	Intel Corporation
	I-RNTI should be used.  PCI+C-RNTI does not guarantee uniqueness which is a bigger issue across frequencies.  Now that we have I-RNTI in NR, we think it should be used.  It avoid this ambiguity, helps PCI planning (to avoid use of same PCI across frequencies).  It also provides a uniform handling of the UE context that simplifies implementations.

	OPPO
	Not needed. It is too complex.

	LG
	We prefer to use I-RNTI in re-establishment procedure. As commented by Nokia, to use I-RNTI 

	Mediatek
	Needed. Agree with Intel that it allows a uniform handling of UE context for resume and re-establishment.

	Huawei, HiSilicon
	Good UE implementations should process the extra RRC message with very small delay, which should be negligible towards the whole re-establishment procedure (which includes RACH).

We would like to better understand the problem raised by Intel and why it would be worse with NR than with LTE.

Since we don't have I-RNTI in RRC_CONNECTED now, and it would be extra work (not necessarily straightforward), we suggest to stick to PCI+C-RNTI like in LTE, at least for Rel-15.

	CATT
	No need, as separated messages for re-establish and resume request are defined, we can’t find valuable gain brought by using I-RNTI, oppositely, the overhead is increased.

	ITRI
	We share the same view as Intel that I-RNTI should be used in re-establishment procedure to provide a uniform handling of UE context.

	Samung
	We appreciate this unification. We think the I-RNTI would only be included in Reconfiguration (only assigned after security configuration), but this relates to the final messages used upon Resume

	Ericsson
	We think C-RNTI + PCI should be sufficient since the PCI+C-RNTI should be unique within a local area (gNBs are already used to translating PCI to gNBs). Using I-RNTI will have some negative consequences and is not motivated:

· Assigning the I-RNTI to UE will add overhead to critical signalling e.g. handover command, initial connection setup.

· Will mean more I-RNTI values are wasted which is inefficient, see also discussion on size of MSG3.



	Interdigital
	Agree with the views from Ericsson.  PCI + C-RNTI should be used for re-establishment.


Summary of discussion 7: There is no consensus that I-RNTI is needed in RRC Reestablishment Request. At least 6 companies either have technical concerns or question the need for the functionality, although 6 other companies explained I-RNTI is good for harmonization of Resume / Reestablishment procedures and for identification uniqueness.

Even in the case I-RNTI gets agreed, there is no consensus between companies on how that is obtained. One company for example said that I-RNTI is provided in RRCReconfiguration, RRCSetup and  RRCResume messages, while another said that RRCReconfiguration is sufficient. Considering the lack of consensus on the need for it, the fact that companies supporting it are not aligned on how to obtain the I-RNTI in RRC_CONNECTED, it seems difficult to try to agree on that.

Proposal 7 Discuss whether I-RNTI can be transmitted in RRCReestablishmentRequest.

Editor’s Note: FFS how to treat inter-RAT cell selection
Discussion 8: Provide your views on how to treat inter-RAT cell selection upon re-establishment.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	LTE baseline can be used.

	ZTE
	If an inter-RAT cell is selected, the UE shall leave RRC_CONNECTED like in LTE. Whether any report about the chosen cell is included in subsequent RLF report should be discussed later (e.g. as part of SON). For now, we just need to specify the UE leaving connected mode.

	Intel Corporation
	Enter Idle and inform NAS.  

	OPPO
	LTE baseline.

	LG
	At least in Rel-15, to follow LTE baseline seems to be sufficient.
However, in the later release, we think that the enhancement of Re-establishment procedure agreed at the last meeting, i.e. sending RRCConnectionSetup message in response to RRCConnectionReestablishmentRequest message in case of RRC re-establishment failure, can be supported in eLTE. In that sense, if the UE reselect eNB which was connected 5GC, the UE can initiates re-establishment procedure instead of transition to RRC-IDLE. 

	Mediatek
	LTE baseline is assumed. 

	Huawei, HiSilicon
	Agree with Intel.

	CATT
	LTE baseline

	ITRI
	LTE baseline should be used.

	Samsung
	Enter Idle and inform NAS

	Ericsson
	Since inter-RAT RRC_INACTIVE mobility is not supported in Rel-15 it is not worth to support inter-RAT re-establishment in Rel-15, meaning that UE should go to IDLE state and inform upper layer about RRC connection failure.

	Interdigital
	LTE baseline can be used


Summary of discussion 8: All companies agree that inter-RAT re-establishment is not supported. Hence, upon selecting a cell in LTE when re-establishment is initiated in NR, the UE goes to RRC_IDLE and perform NAS recovery.

Proposal 8 At inter-RAT cell selection during re-establishment initiation in NR, the UE goes to RRC_IDLE and performs NAS recovery.

Section 5.3.8.3 Reception of the RRCRelease by the UE
In LTE, network can perform load balance across different MMEs by releasing the UE and setting the releaseCause to loadBalancingTAURequired. Upon receiving that message, the UE leaves RRC_CONNECTED and can perform TAU. Upon that network can allocate that UE in another MME. That has not been discussed for NR, hence, the following FFS is captured in the Connection Control TP [1]:

Editor’s Note: FFS Whether RRCRelease supports a mechanim equivalent to loadBalancingTAURequired.

In NR, in our understanding is that 5G AMF re-balancing or partial/full offloading can be done without impacting CM-CONNECTED UEs, as described in 23.501/2. Hence, it might be the case that the functionality provided by loadBalancingTAURequired in LTE is not needed in NR.
Discussion 9: Provide your views on the need for loadBalancingTAURequired in NR.

	Company
	Answer

	Nokia, Nokia Shanghai Bell
	This needs to be confirmed from CT1. 

	ZTE
	We agree with Nokia. The requirement to support this in NR should come from CT1. So, no action for now to include this in our CR yet. 

	Intel Corporation
	We should get feedback from SA2/CT1.

	OPPO
	Agree with intel.

	LG
	Same as ZTE.

	Mediatek
	Need to be confirmed from CT1.

	Huawei, HiSilicon
	We assume it is needed but this should come from CT1.

	CATT
	This needs to be confirmed with SA2/CT1

	ITRI
	We should confirm with CT1.

	Ericsson
	According to our understanding of 23.501 clause 5.19.4 there is no need to support RRCRelect with loadBalancingTAURequired in NG-RAN. 

	Interdigital
	We agree with ZTE that this requirement should come from CT1 first.


Summary of discussion 9: All companies agree that this should not be decided by RAN2. Hence, we should not support the functionality until CT1 provide input.
Proposal 9 We do not support loadBalancingTAURequired (unless CT1 says otherwise).

In RAN2#101bis Sanya, it has been discussed whether a Suspend message or a Release message with a suspend configuration should be used. As that could not be easily agreed, a show of hands ended in the following: 

Show of hands

-
Option 1: Separate suspend and release [9]


-
Option 2a: Merge suspend and release [10]

Agreements:

1
Add Suspend configuration into the Release message (1 message and 1 procedure description in RRC spec) 

There has been comments to change the name of the Release message and/or the procedure, as that now is not only about releasing the RRC connection, but also suspending the connection. Companies are welcome to provide suggestions for a better name if any.
Discussion 10: Provide suggestions for the name of the message used for Release or Suspend the UE, if you have any suggestion. Otherwise, we will simply keep Release name and say Release with suspend configuration in case UE is sent to RRC_INACTIVE.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	It was already agreed to use RRC Release message as per the following agreement from RAN2#101bis

“1
Add Suspend configuration into the Release message (1 message and 1 procedure description in RRC spec) 
”

There is no need to re-discuss this.

	ZTE
	No strong view on the message names. Rapporteur suggestions look fine. 

	Intel Corporation
	Release is OK, but we are open to other suggestions.

	OPPO
	It is already agreed in the last meeting. We are OK to use the RELEASE message.

	LG
	We are fine with rapporteur’s suggestion.

	Mediatek
	Release message with suspend configuration.

	Huawei, HiSilicon
	In the TP, the procedure is called "RRC connection release" and described as:

The purpose of this procedure is:

-
 to release the RRC connection, which includes the release of the established radio bearers as well as all radio resources; or 

-
to suspend the RRC connection, which includes the suspension of the established radio bearers.

From this perpsective, a more accurate section name would be "RRC connection suspend / release".

The message could be called RRCSuspendRelease 

	CATT
	Release is OK, we are open to other suggestions too

	ITRI
	We are OK to use the RELEASE message.

	Samsung
	No strong view, but if we want to keep release as the real counterpart of setup we could consider Disconnect (may depend on the final names of messages we use for reestablishment and resume)

	Ericsson
	Release with suspend configuration is ok.

	Interdigital
	We are ok with the rapporteur’s suggestion


Summary of discussion 10: It seems most companies are uninterested to discuss harmonization once more. All companies also find acceptable the current assumptions in the TP i.e. RRCRelease with suspendConfig to move UE to RRC_INACTIVE.

Proposal 10 Confirm that RRCRelease with suspendConfig is used to suspend the UE to RRC_INACTIVE.

In LTE, upon receiving an RRC Release with suspend indication the UE perform the following actions:

store the UE AS Context including the current RRC configuration, the current security context, the PDCP state including ROHC state, C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell; 

A similar UE behavior is captured for NR upon receiving the RRCRelease with suspend configuration when UE is in RRC_CONNECTED. However, in addition to it, in RAN2#101bis Sanya it was re-confirmed once more that the network can respond a Resume Request with a Release message with suspend indication, e.g., in the case of RNA updates. That case is currently captured in the Connection Control TP [1] as follows:
2>
if the RRCRelease message with suspendConfig was received in response to an RRCResumeRequest:

3> stop the timer T314 if running;
3> FFS Update of parameters upon direct transition from RRC_INACTIVE to RRC_INACTIVE (e.g. C-RNTI, cellIdentity, security context, etc.);

2>
else:

3> store the UE AS Context including the current RRC configuration, the current security context, the PDCP state including ROHC state, SDAP configuration, C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell;

Some of these parameters are used as input to compute the resumeMAC-I. As the UE does not enter RRC_CONNECTED, some differences exist in case the UE is suspended after a Resume request (e.g. in RNA updates), such as:
· Replaces any previously stored security context (i.e. override it) with newly received security context in the Suspend message;
· Replaces previously stored Cell identity;

· Replaces previously stored PCI;
· Replaces previously stored C-RNTI;
Discussion 11: Provide input on whether we can confirm that understanding.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	We think that the following is sufficient:
· Replaces any previously stored security context (i.e. override it) with newly received security context in the Suspend message;

· Replaces previously stored I-RNTI 



	ZTE
	Can we not say “store/replace the AS-Context” and just use one bullet point for both cases?

	Intel Corporation
	We agree that any new configuration received should update (replace) the previous stored configuration.  Security and I-RNTI is sufficient.

	OPPO
	We think the security context and I-RNTI should be update too.

	LG
	According to the procedure text in TS 36.331, when the UE receives RRCConnectionSetup in response to RRCConnectionResumeRequest, the UE shall discard the stored UE AS context and resumeIdentity. Based on that, we think that “store/replace the AS-Context and I-RNTI” seems to be sufficient.

	Mediatek
	Nokia’s proposal looks good to us. 

	Huawei, HiSilicon
	We need to list every item that the UE is supposed to replace, this includes Cell identity, PCI, C-RNTI and everything receive in the suspend message.

	CATT
	All the IEs included in the suspendConfig should be updated

	ITRI
	The security context and I-RNTI should be updated.

	Samsung
	Agree with Intel that we could merge both cases and simply state store or update the AS context (upon immediate suspend UE updates I-RNTI and security context)

	Ericsson
	In our view the UE should replace the previously stored security context, Cell ID, PCI and C-RNTI, since MSG.4 was received on SRB1 it means that the UE context has been updated in the network and should be the basis for next resume attempt. This is also in line with how it would work if the UE did enter RRC_CONNECTED.

	Interdigital
	Any new configuration received in MSG4 (suspend message) should be stored.  This includes Cell ID, PCI, C-RNTI, I-RNTI, and security context (e.g. NCC).


Summary of discussion 11: It seems most companies agree that context information needs to be updated during 2-step RNAU, although there seems to be some misunderstanding on what is required to be updated.
Proposal 11 At 2-step RNAU, UE replaces I-RNTI, previously stored security context, Cell ID, PCI and C-RNTI i.e. it assumes that the UE context has been updated in the network and should be the basis for next resume attempt.
Section 5.3.13.3 Actions related to the transmission of RRCResumeRequest message
In LTE, before resuming an RRC Connection, the UE calculates a token shortMAC-I and includes in the RRCResumeRequest message. That allows the network to verify this is a valid UE at least for context fetching purpose. A similar agreement has been made for NR. That is currently captured in the Connection Control TP [1], with the name resumeMAC-I. And, the size remained FFS, captured in the TP as follows:
Editor’s Note: FFS Length X of the resumeMAC-I. 
Ongoing discussions on the size of message 3 indicates some potential limitations in size. Hence, we suggest for the time being to keep the size of the resumeMAC-I to be the same as in LTE, i.e., 16 bits, at least until discussions progress further.

Discussion 12: Confirm that we can assume resumeMAC-I to have 16-bit identifier.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	In our view we can assume resumeMAC-I to have 16-bit identifier

	ZTE
	Yes, we have the same understanding. If anything, we need to just confirm this with SA3 (from the security perspective – e.g. if this is future proof from NR security algorithm perspective).

	Intel Corporation
	Agree, but final confirmation from SA3 needed.

	OPPO
	It can be a work assumption, but it is up to SA3 decision.

	LG
	From RAN point of view, 16-bit resumeMAC-I can be sufficient. But final decision is up to SA3.

	Mediatek
	Need to confirm with SA3.

	Huawei, HiSilicon
	This needs to be confirmed by SA3.

	CATT
	Need to confirm with SA3.

	ITRI
	Agree, but also think this may need SA3 confirmation.

	Samsung
	Yes, and see no real need for SA3 confirmation (to use same size as shortMAC-I in LTE)

	Ericsson
	In our view 16 bits should be sufficient. Increasing the size will not be feasible given the severe size limitations of MSG.3.

	Interdigital
	Due to size limitations of MSG3, we should assume 16 bits to be sufficient and indicate this is the preference to SA3.


Summary of discussion 12: It seems most companies agree that due to current discussions on the constraints of MSG.3 size limitation, it seems reasonable to assume 16 bits as in LTE.
Proposal 12 Size of resumeMAC-I is 16 bits.
In NR, it has been agreed that the network can respond an RRCResumeRequest with an RRCReject (including wait time). However, there are still some open issues regarding the UE behaviour upon the reception of the message, the expiry of the wait timer, if cell reselection occurs, etc. In the Connection Control TP, that is captured by the following FFSs:
Editor’s Note: FFS UE actions if RRCResumeRequest is not triggered by upper layers.

Editor’s Note: FFS Additional UE actions upon receiving RRCReject e.g. T380 handling, SRB1 suspension, etc.
Editor’s Note: FFS Which access control related information is informed to higher layers.
An initial discussion worth to be taken over email towards fixing these open issues would be to discuss the UE behaviour upon the expiry of the wait timer. At least two options are possible:

· a/ Trigger RRC Resume procedure again;

· b/ Discard the AS context and trigger an RRC Connection establishment procedure;

The other aspects would benefit further progress on the AC modelling and NAS/AS interactions for RRC_INACTIVE, which we think it would benefit to discuss via contributions.
Discussion 13: Discuss whether the UE triggers RRC Resume or RRC Setup upon the expiry of the RRCReject wait timer. Please explain why.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	It would be beneficial to keep the AS context and attempt RRC Resume procedure next time. Signaling can be saved with approach. 

	ZTE
	AS context shall be kept otherwise, REJECT message (which may be sent over SRB0) would have eventually resulted in a state transition to RRC IDLE (i.e. upon expiry of wait timer) and we agreed that this should be precluded (i.e. any message that results in state transition should be integrity protected). 
Upon the expiry of the wait timer, the AS should simply inform NAS about the alleviation of the rejection (and then it should be up to NAS to trigger any further data transfer procedure). 

We agree that in general it would beneficial to discuss the details of this and other aspects via contributions. 

	Intel Corporation
	RRC resume.   There is not sufficient reason to use less efficient RRC Setup.

	OPPO
	For my understanding, the UE will go to idle after reception of RRC reject. So the UE performs the RRC connection setup procedure.

	LG
	RRC resume.

According to the #99bis agreements, A UE in INACTIVE, trying to resume an RRC connection, can receive MSG4 sent over SRB0 (without Integrity protection) to move the UE back into INACTIVE (i.e. rejected with wait timer). To our understanding, we do not need to revisit this discussion.

	Mediatek
	Keep AS context and attempt RRC Resume procedure. Reject message with wait timer is used for congestion control, but not for UE state transition. It’s not efficient to go with RRC setup if gNB can retrieve the UE Context but only reject UE due to congestion. 

	Huawei, HiSilicon
	RRC resume. 

	CATT
	As the reject message keeps the UE staying in inactive state, thus we think the option b doesn’t accord with this state. 
We think it should be up to NAS to decide what to do when the timer is expiry, the aim of the wait timer is prohibiting UE sending request message frequently, whether UE should send the request message or not upon the expiry of the timer is up to UE. The timer is only used to prohibit UE sending message.

	ITRI
	We share the same view as ZTE and support to trigger RRC resume procedure again. 

	Samsung
	Upon expiry of wait timer UE attempts RRC resume again

	Ericsson
	According to early agreement to only send Reject to RRC_INACTIVE the UE should trigger a new RRC Resume in case it was Rejected by the network. 

If the RRCResumeRequest was triggered by the AS layer we should have some text in RRC saying that UE should try again after the expire of the wait time. 

If it was triggered by upper layer we should just inform upper layers and stop. 

We assume it possible to not restart or continue T380 in this case since UE will comeback after wait time. If there is any case when the UE will not come back after wait time we need to consider what to do with T380 since currently it is stopped when UE sent a ResumeRequest message.

	Interdigital
	The UE should retry the resume procedure again, since we agreed the UE would stay in RRC_INACTIVE when a reject is received.


Summary of discussion 13: During the discussion it was reminded that it has been agreed to move the UE to keep the UE in RRC_INACTIVE upon receiving RRC Reject. Hence, it is quite straightforward that the UE can perform Resume again upon the expiry of wait timer and cell reselection while wait timer is running. Further details can be treated with contributions, but what can be beneficial as an initial discussion is the AS/NAS interactions, while other details can be discussed with contributions. Our assumption is that if the RRCResumeRequest was triggered by the AS layer we should have some text in RRC saying that UE should try again after the expire of the wait time. If it was triggered by upper layer we should just inform upper layers and stop.

Proposal 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.

Proposal 14 If the rejected Resume was triggered by AS (e.g. in the RNAU case), we specify in RRC that the UE tries to resume again after the expire of the wait timer.

Proposal 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.

Proposal 16 Confirm the assumption that as in LTE, AS informs upper layer upon the expiry of the wait timer.

Proposal 17 FFS UE actions upon cell reselection while wait timer is running (expected to be treated with contributions to RAN2#102).
Section 6.2.2 Message definitions 

RRCResumeComplete
In LTE, after receiving an RRCResume, higher layers select a PLMN out of the ones broadcasted in the SIB1 list. In NR that functionality has not been discussed and it is not captured in the current Connection Control TP. The following FFS is captured:

Editor’s Note: FFS Need for selectedPLMN-Identity in RRCResumeComplete. 

Discussion 14: Companies are welcome to provide their views on the need for that functionality in NR.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	We see no reasons to deviate from the LTE baseline.

	ZTE
	Since we have agreed that AS support for PLMN selection in INACTIVE is applicable, it seems we need to include this field in the RRCResumeComplete message.

	Intel Corporation
	In our understanding, it will be needed when the TAU is sent to allow new gNB to send the message to the correct AMF – especially when the new gNB is connected to a different AMF pool.  It can be verified with SA2.

	OPPO
	NO, we think PLMN selection is not support for the inactive. We can confirm it with SA2 and CT1.

	LG
	We have the same understanding with ZTE.

	Mediatek
	CT1 agreed that UE shall perform the PLMN selection procedure in Inactive. This field in RRCResumeComplete is needed. 

	Huawei, HiSilicon
	In our understanding, AMF change at resume is not supported so if the UE selected another PLMN while in RRC_INACTIVE, it should initiate RRC connection establishment and there is no need to indicate PLMN in the RRCResumeComplete.

	CATT
	Follow LTE baseline

	ITRI
	We share the same view as ZTE.

	Ericsson
	We think LTE solution should be adopted since this is needed in network sharing scenarios in case the UE moves to a cell not support the same PLMN as previous cell.

	Interdigital
	LTE baseline should be supported for RAN sharing cases. 


Summary of discussion 14: It seems almost all companies agree that as in LTE the functionality (selectedPLMN-Identity in RRCResumeComplete) is also needed in NR, as PLMN selection is supported in inactive.

Proposal 18 As in LTE, selectedPLMN-Identity can be included in RRCResumeComplete.

Editor’s Note: FFS Whether the NSSAI info needs to be included in MSG5 in the case of resume.
Discussion 15: Companies are welcome to provide their views on the need for that functionality in NR.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	SA2 has sent LS (S2-184498) about this. SA2 indicates the following in the LS:
“It is SA2 view that the NSSAI is not included in the Resume Procedure”

So our view is that there is no need to include NSSAI in the MSG5 in the case of resume.

	ZTE
	Wait for CT1. We have asked a question to CT1 (R2-1804030) whether this is needed but have not yet received a response.

	Intel Corporation
	SA2 provided in their LS that it is not needed.  But could be checked again in conjunction with the previous question. 

	OPPO
	Agree with NOKIA.

	LG
	In general, the UE sends NSSAI whenever NAS provides it to AS.

	Mediatek
	SA2 has confirmed that NSSAI is not included in the resume procedure. There is no need to include NSSAI in Msg5. 

	Huawei, HiSilicon
	According to SA2 LS, it is not needed.

	CATT
	Agree with NOKIA.

	ITRI
	Based on SA2 LS, the NSSAI info doesn’t need to be included in MSG5. 

	Ericsson
	We think the NSSAI is not needed, the target gNB would have the full UE context before MSG4 and would know which slices, CN node etc. the UE is connected to.

	Interdigital
	We agree with Nokia – this has already been addressed in an LS from SA2 and is not needed.


Summary of discussion 15: It seems almost all companies agree that this is not need, based on the input from SA2. Hence, we suggest agreeing that NSSAI info does not need to be included in MSG5 in the case of resume, if preferred, send to CT1 for confirmation.
Proposal 19 NSSAI info is not included in RRC Resume Complete.
Section 6.3.2 Radio resource control IEs 

NextHopChainingCount

For NR, NCC in Release with suspend configuration is the same solution assumed in LTE for early data transmission in LTE and it has been initially assumed for NR that this was mandatory field. However, it was commented during the Connection Control TP drafting [1] that this should be defined as optional, for future proofness.

In our view, defining optional parameters in any case is indeed more future proof, in case one defines a later functionality that might make a parameter obsolete. On the other hand, that seems more critical for parameters with a significant number of bits (which does not seem to be the case in NCC, which has only 3 bits in LTE). 
We invite companies to provide their views on number of NCC bits and, whether NCC in Release with suspend configuration should be optional or mandatory.
Editor’s Note: FFS Confirm that same value range from LTE for the NextHopChainingCount is reused in NR (i.e. 0 to 7).

Discussion 16: Companies are welcome to provide their views on number of bits for NCC and whether that is mandatory or optional.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	Same value range than in LTE seems sufficient. 

	ZTE
	LTE baseline looks fine. But we can confirm with SA3 if needed. 

	Intel Corporation
	3 bits should be enough.  Future proofness here is about not being forced to provide a “junk” value for NCC when it is not relevant simply because it is mandatory.  It is not related to number of bits discussion for deciding between optional/mandatory

	OPPO
	LTE baseline unless the SA3 has the requirement.

	LG
	Same with ZTE.

	Mediatek
	LTE baseline is assumed. But we can confirm with SA3. 

	Huawei, HiSilicon
	We think SA3 should confirm this.

	CATT
	Confirm with SA3

	ITRI
	We are fine to have the same value range from LTE. 

	Samsung
	We think LTE baseline is fine (in line with SA3 requirement of 2-hop forward security)

	Ericsson
	3 bits should be sufficient. This is already according to 33.501 assumption. No reason to make optional.

	Interdigital
	Same range as LTE is sufficient.  


Summary of discussion 16: It seems almost all companies agree that LTE assumptions seems reasonable i.e. 3 bits for NCC. In our understanding, SA3 has already decided that NCC has 3 bits as in LTE (see TS 33.501).
Proposal 20 RAN2 understanding is that as in LTE, NCC has 3 bits.

PLMN-Identity

Editor’s Note: FFS Whether there is a conditional presence in the case of MCC e.g. when PLMN identity is included in the Cell Global Id NR. 
Discussion 17: Companies are welcome to provide their views on the PLMN identity.
	Company
	Answer

	Nokia, Nokia Shanghai Bell
	MCC is needed for ANR if supported in NR REL15. MCC is also needed in case that we have similar functionality than in LTE i.e. registered MME. In draft running CR registered AMF seems to be captured.  

	Intel Corporation
	For LTE, it is mandatory for CGI and can be omitted in SIB for subsequent PLMNids.  The same condition can be used for NR.

	Huawei, HiSilicon
	Agree with Intel.

	Samsung
	Same approach as in LTE seems fine

	Ericsson
	We think the LTE solution should be adopted, i.e. that MCC is optional in case it is part of the PLMN-Identity list, but mandatory when the PLMN_identity is part of the in RegisteredAMF.


Summary of discussion 17: It seems almost all companies agree that LTE assumptions seems reasonable i.e. 3 bits for NCC. In our understanding, SA3 has already decided that NCC has 3 bits as in LTE (see TS 33.501).

Proposal 21 Similar to LTE, MCC is optional in case it is part of the PLMN-Identity list, but mandatory when the PLMN_identity is part of the in RegisteredAMF.
3 Summary
Proposal 1
NAS piggybacking (i.e. for joint success/ failure procedure) for both UL and DL is supported in NR.
Proposal 2
NR keyChangeIndicator (or equivalent) is configured in RRCReconfiguration message as in LTE.
Proposal 3
Ask CT1/SA2 whether the UE includes in the RRCSetupComplete the guami-Type (which can be native or mapped) to the value provided by upper layer if upper layer provided the ‘Registered-AMF’.
Proposal 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. 
Proposal 5
Ask CT1 whether we need to support that upper layers abort the RRC connection establishment procedure while the UE has not yet entered RRC_CONNECTED. 
Proposal 6
Discuss whether we need to support RRC Reject in response to RRCReestablishment. If supported, discuss implications of it (e.g. transition to IDLE).
Proposal 7
Discuss whether I-RNTI can be transmitted in RRCReestablishmentRequest. 
Proposal 8
At inter-RAT cell selection during re-establishment initiation in NR, the UE goes to RRC_IDLE and performs NAS recovery.
Proposal 9
We do not support loadBalancingTAURequired (unless CT1 says otherwise). 
Proposal 10
Confirm that RRCRelease with suspendConfig is used to suspend the UE to RRC_INACTIVE.
Proposal 11
At 2-step RNAU, UE replaces I-RNTI, previously stored security context, Cell ID, PCI and C-RNTI i.e. it assumes that the UE context has been updated in the network and should be the basis for next resume attempt.
Proposal 12
Size of resumeMAC-I is 16 bits.
Proposal 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.

Proposal 14
If the rejected Resume was triggered by AS (e.g. in the RNAU case), we specify in RRC that the UE tries to resume again after the expire of the wait timer.

Proposal 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.

Proposal 16
Confirm the assumption that as in LTE, AS informs upper layer upon the expiry of the wait timer.

Proposal 17
FFS UE actions upon cell reselection while wait timer is running (expected to be treated with contributions to RAN2#102).Proposal 18
As in LTE, selectedPLMN-Identity can be included in RRCResumeComplete. 
Proposal 19
NSSAI info is not included in RRC Resume Complete.
Proposal 20
RAN2 understanding is that as in LTE, NCC has 3 bits.
Proposal 21
Similar to LTE, MCC is optional in case it is part of the PLMN-Identity list, but mandatory when the PLMN_identity is part of the in RegisteredAMF.
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