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1 Introduction

This document is a summary of the following email discussion:
[103#50][NR late drop] MR-DC configuration in INACTIVE [Interdigital]:

•
Discuss if/how the MR-DC configuration is retained during INACTIVE (at least to understand the differences between the alternatives if not to make a final recommendation)

•
Note: this might apply to all MR-DC@5GC options: NGEN-DC, NE-DC and NR-DC


Intended outcome: Report to next meeting


Deadline:  Thursday 2018-09-20

A number of LSs between SA2, RAN2, and RAN3 summarize the current status regarding MR-DC configuration in INACTIVE: 

· In RAN2#99bis, SA2 indicated their preference to maintain the dual connectivity configuration for a UE in RRC_INACTIVE to reduce CN signaling [1]:

SA2 prefers that dual connectivity configuration is maintained while the UE is in RRC inactive in order to potentially avoid unnecessary signalling between the RAN and CN, and within the CN, whenever the UE moves between RRC connected and RRC inactive states.
· Following this, SA2 and RAN3 initiated work on this feature.  In RAN2#102, SA2 further clarified their expectations to RAN2/RAN3[2]:

Based on RAN3 LS reply SA2 agreed the attached CR to TS 23.501 that clarifies that with Dual Connectivity configuration the state and "endpoints" of N2/N3 reference points from CN point of view can be maintained while the UE is in RRC inactive. SA2 expects that the lower layer procedures e.g. whether the radio resources can be maintained when UE resumes the RRC connection in the Master RAN node will be defined in TS 38.300 by RAN2.
· In RAN2#102, RAN2 agreed to specify the stage-2 aspects of the feature, taking into account progress in RAN3 and other RAN2-specific aspects[3]:

It is RAN2 understanding that the SA2 agreement and the corresponding CR to maintain dual connectivity configuration in RRC Inactive state are applicable to MR-DC options with 5GC and as well as NR-NR-DC.
RAN2 has agreed to specify the stage-2 aspects of this feature based on progress in RAN3 and also work on any other RAN2 aspects (if any) with target for completion in December 2018 (includes Option 4 and Option 7 deployments).
The signalling flow agreed in RAN3 is included in the appendix.

As discussion of the topic in RAN2 has not taken place since each of the LSs above were exchanged, the following section uses the contributions into RAN2#103 as the baseline for the discussion.
2 Discussion 
Based on current progress in RAN3 [3], it is assumed that the UE maintains the higher layer MR-DC configuration while in RRC_INACTIVE.  Several companies in RAN2 [4]

 REF _Ref524641897 \r \h 
[5]

 REF _Ref524641900 \r \h 
[6]

 REF _Ref524641844 \r \h 
[7]

 REF _Ref524641906 \r \h 
[8]

 REF _Ref524641908 \r \h 
[9]

 REF _Ref524641791 \r \h 
[10]

 REF _Ref524641915 \r \h 
[12] had a similar view that allowing data to be routed via the SN while in RRC_INACTIVE would require the UE to at least maintain the bearer configuration in RRC_INACTIVE (i.e. the UE maintains the configuration when it is suspended and when it initiates a resume).  This behaviour is in-line with what was agreed for EN-DC and can also be considered for other MR-DC cases as well.  
· Question 1: For NE-DC, NGEN-DC, and NR-DC, can a UE resuming an RRC connection apply a stored PDCP/SDAP configuration?
a) Yes

b) No  
	Companies are invited to provide views below for Question 1

	Company
	Response
	Comments if any

	Nokia
	Yes
	The bearer configuration can be retained by the UE.

	OPPO
	yes
	The bear configuration and physical layer configuration, e.g. channel configuration and Scell list configuration and so on, can also be stored in the UE and these configuration can be used for some case during RRC resume procedure, e.g. the UE resumes toward the anchor gNB.

	Ericsson
	Yes
	

	CATT
	Yes
	The UE does not need to distinguish whether a radio bearer is terminated in the MN or the SN.

	vivo
	Yes 
	PDCP/SDAP configuration is maintained

	MediaTek
	Yes
	

	Samsung
	Yes
	

	ZTE
	Yes
	

	LG
	Yes
	

	Docomo
	Yes
	

	Intel
	Yes
	This behavior is already specified in EN-DC for Suspend.

	Qualcomm
	Yes
	

	Interdigital
	Yes
	

	Apple
	Yes
	


Comments from Rapporteur:

The 14 companies that responded agreed that the UE can apply a stored PDCP/SDAP configuration when resuming from INACTIVE.

Proposal 1: For NE-DC, NGEN-DC, and NR-DC, the UE stores the PDCP/SDAP configuration when moving to INACTIVE.  When resuming, the UE applies the stored PDCP/SDAP configuration. 
Contributions in RAN2 also discussed whether to maintain the lower-layer SCG configuration while in RRC_INACTIVE.  Considering this was an aspect left to RAN2 to discuss by SA2 [2], and because it has an impact on RRC signalling and RRC specification work, RAN2 should discuss this.  
For EN-DC, implicitly releasing the lower-layer SCG configuration was acceptable as there would never be data arriving at a bearer configured with an SCG leg. For a UE in RRC_INACTIVE where data can be sent to the SN, handling of the lower-layer SCG configuration should be discussed.  
If data arrives to a bearer configured with an SCG leg while the UE is in RRC_INACTIVE, the UE needs a valid SCG lower-layer configuration to transmit the data via that leg once in RRC_CONNECTED.  Some companies prefer that the UE always releases the lower-layer SCG configuration [6]

 REF _Ref524641908 \r \h 
 \* MERGEFORMAT [9]

 REF _Ref524641915 \r \h 
 \* MERGEFORMAT [12].  The release can take place either when the UE is sent to RRC_INACTIVE, or when the UE initiates the resume.  In either case, transmissions on the SCG leg cannot occur once the UE is in RRC_CONNECTED until reconfiguration of the SCG-lower layers is provided. Either the network needs to ensure that the UE does not transmit via an SCG leg, or the transmissions need to be delayed until the network configures the SCG leg following a resume.  Alternatively, RAN signalling can be reduced if the UE stores the lower-layer SCG configuration [4]

 REF _Ref524641897 \r \h 
 \* MERGEFORMAT [5]

 REF _Ref524641906 \r \h 
 \* MERGEFORMAT [8]

 REF _Ref524641791 \r \h 
 \* MERGEFORMAT [10].  Specifically, if the stored configuration is still valid when the UE resumes, additional RRC signalling to (re)configure the SCG leg is not needed. If the stored configuration is not valid (e.g. the UE resumes to a cell where the previous SN layer is no longer valid), then RRC signalling is required to configure a valid SCG once the UE is connected.  Companies are invited to give their opinions regarding the advantages of each of the options mentioned above.       

· Question 2: For a UE transitioning from RRC_INACTIVE to RRC_CONNECTED, until what point should the UE maintain the lower-layer SCG configuration?
a) The UE always maintains the lower-layer SCG configuration unless it is indicated by the network 

b) The UE implicitly releases the lower-layer SCG configuration when it is suspended to RRC_INACTIVE

c) The UE implicitly releases the lower-layer SCG configuration upon initiation of the resume procedure

d) Others? [Please specify] UE maintains SCG configuration as far as SCG measurement is valid for DC purpose.
	Companies are invited to provide views below for Question 2

	Company
	Response
	Comments if any

	Nokia
	or c) (both are semantically equivalent)
	In one of the RAN2 meetings the discussion came up in the light of when the UE releases the lower layer configuration in EN-DC. From UE implementation point of view, we think both b) and c) are equivalent.

	OPPO
	a
	See the reason above.

	Ericsson
	a
	It is beneficial to keep the SCG configuration (to save signaling from RAN and CN perspective), because not doing so may result in unnecessary reconfigurations. This was also a recommendation from SA2/RAN3. The main reason we didn’t have it in the early drop was time limitation.

	CATT
	a
	If the stored configuration is not valid, the RAN may also “offload” the SCG bearer toward the MCG bearer.

	vivo
	d) 
	Always maintaining SCG configuration may not be useful.

	MediaTek
	b or c
	We did not see much benefit to keep the low layer SCG configuration. We think that NACTIVE state is design for the UE with small but frequently data transmission. DC is not required for low data rate. Keep low layer SCG configuration will complicate the system design and probably has potential issue.  

	Samsung
	a
	Current version of RRC releases SCG configurations at connection resume similar as c while keeping RB configurations. The stored SCG configuration may need to be reconfigured it at or after the resume. We think it would be good to develop a solution based on inactive measurements but this should be done in REL-16. We we are open to discuss a more basic enhancement for REL-15 if simple

	ZTE
	a
	In addition to the reasons mentioned above by Ericsson, this is also useful to support delta configuration. 

	LG
	a
	We also think that to keep the SCG configuration will be beneficial. Additionally, we think that it can also be enhanced to determine whether to keep the SCG configuration based on validation information received from the network.

	Docomo
	b
	We do not see benefit to keep the low layer SCG configuraiton. The stored SCG configuration may not be useful for the new cell after resumption.

	Intel
	b) or c)
	Between b and c, it is mostly modelling.  b seems cleaner (though not aligned with LTE Suspend handling).  Explicit release is also OK, provided network is required to do this when UE is put in INACTIVE. 

	Qualcomm
	a
	Keeping the SCG configuration can reduce signaling. Some ways to avoid transmit data to SCG link to avoid unnecessary data loss while MCG is available can be considered. 

	Interdigital
	a
	We think keeping the SCG configuration will reduce signaling since 1) the lower layer configuration is only signaled when necessary rather than each state transition 2) even when changed, delta signaling can be used.

	Apple
	b
	We don’t see the benefit for UE to keep the lower-layer SCG configuration during inactive state.


Comments from Rapporteur:

Of the 14 companies, 9 companies preferred that the SCG configuration is maintained.  One company thought this should further be conditioned on the presence of valid measurements for the SCG, but another company pointed out that INACTIVE measurements can be studied in Rel16.  As pointed out by several companies, the main advantage of keeping the SCG configuration is reduction of signalling overhead, and ability to use delta configuration.  On the other hand, 5 companies felt that the UE should implicitly release the SCG configuration (either when moving to INACTIVE or when resuming).  Some of these companies raised the concern that the SCG configuration may not be valid upon resume.  However, a number of the companies supporting maintenance of the SCG configuration suggested that the network could release or reconfigure the SCG configuration in such situation.  Based on the majority view, rapporteur feels it could be possible to agree on the following:

Proposal 2: A UE maintains it’s lower-layer SCG configuration when being suspended to RRC_INACTIVE, and when resuming to RRC_CONNECTED, unless indicated by the network.     
Maintaining the lower layer SCG configuration can reduce RAN signalling by avoiding redundant reconfiguration of RRC parameters.  However, in some cases, the UE may resume with a lower-layer SCG configuration which cannot be applied in the new target MCG.  Enhancements to provide measurements to the NW during the resume procedure, or to have the network indicate whether to use a specific stored configuration can avoid the issue.  Alternatively, the network can use blind reconfiguration to handle this case (similar to the case of blind SN addition for EN-DC).  Finally, if neither of the above is supported, an SCG failure may be triggered and the UE would be reconfigured with a new configuration for the SCG.  

· Question 3a: If the UE maintains the lower-layer SCG configuration when resuming (answer a to Q2), what should be done to avoid using an incorrect configuration?
a) Early measurements can be provided (during the resume procedure) to help the network configure the SCG leg
b) Network can provide indication of whether stored lower-layer SCG configuration can be applied or not
c) Apply stored SCG configuration only when resuming to the same cell where the UE was suspended
d) Rely on blind configuration of the SCG leg (similar to blind SN addition in EN-DC)
e) Nothing – SCG failure may be triggered 
f) Others? [please specify]
	Companies are invited to provide views below for Question 3a

	Company
	Response
	Comments if any

	Nokia
	f) for Rel-15

a) for Rel-16
	In our understanding, the resumption from RRC_INACTIVE and using the same lower layer SCG configuration is a corner case and does not need to be optimized (e.g.  the UE measurements are stale and the SCell configuration might be invalid). In the DCCA topic (i.e. MR-DC enhancements WI in Rel-16), one could potentially discuss how fast SCell setup could be achieved.

	OPPO
	d)
	It is up to network implementation.

	Ericsson
	F, (d?,e?)
	Resume will succeed if the target fetches the UE context from the source (or UE resumes in the same cell/node), thus the network knows the UE’s SCG configuration. If the resume message is allowed to include SCG configuration, combined with the fact that the resume message is now also enhanced to support full configuration, we will have the full flexibility for the network to do what it wants (i.e. keep the SCG, reconfigure the SCG, release the SCG). 

A: early measurements is part of rel-16, not needed now

B: No new indication is needed (full config can suffice)

C: No need for implicit UE behavior, as network can explicitly tell it what to do.

D:  we think d is part of what we have stated above (i.e. allowing the SCG configuration to be part of the resume message)

E: we think this is also part of what we have stated above (i.e.  using delta configuration, network can make the UE continue using the stored SCG context, and if that was a wrong decision, then SCG failure will happen)



	CATT
	b/c/d/e
	All of the options (except a) do not affect any RRC or RAN3 signalling. No need to specify.

	vivo
	a)
	Early measurements can be provided (to help the network configure the SCG leg for fast SCell setup. This will reduce UE service interruption delay.


	MediaTek
	e) for Rel-15

a) for Rel-16
	We have similar view as Nokia. The optimization is not really needed in REL-15. In REL-16, we could discuss how to setup DC quickly in DC/CA enhancement WI. Note that solution a) does not imply that UE has to keep the low layer SCG configuration. NW could add a new SCG configuration in resume procedure based on the early measurement report even if UE does not keep the old configuration.

	Samsung
	b, d
	If the UE keeps SCG configuration at resume, NW can have various options. It can …

· Release dual connection,

· Release SCG configuration while keeping dual connection,

· Direct the UE to reuse SCG configuration, or

· Reconfigure SCG configuration (blindly)

If NW decides to perform SCG reconfiguration based on the measurement report for SN frequencies, it can just release SCG configuration at connection resume and reconfigure it at the 1st reconfiguration. If NW decides to perform blind reconfiguration, the new SCG configuration can be sent in resume message.

Also, we think that some indication may be needed in resume message to distinguish different UE behaviors for different cases listed above.

	ZTE
	b and d (with e)
	b) Note that there are cases that SCG may need to be kept suspended on reception of msg4, (e.g. waiting for reconfiguration after measurement report, for a future delta reconfiguration and in case the resume is for TAU etc). 

Hence, it should be possible for the network to use full configuration or a delta configuration of the SCG or simply continue the SCG configuration or keep the SCG suspended (whilst keeping the SCG configuration for future delta configuration). Signaling to enable these options should be possible.  

d) This is also possible to blindly allow the UE to resume SCG bearers and then rely on SCG failure if this doesn’t work (i.e. d+e)

	LG
	a/b/c/d
	All options can be considered. However, as other companies pointed out, Option a may be deferred to Rel-16.

	Docomo
	a), f)
	Agree with Nokia and MediaTek

We do not see benefit to store the SCG configuration. 
How to set up DC/CA quickly in Rel-16 can be discussed 

	Intel
	f)
	As can be seen from the message flows in the Appendix, keeping SCG configuration still requires signalling in the network to the SN which can be done only after completion of the resumption; otherwise the resumption itself will be delayed and the performance will be even worse.  So only potential benefit from keeping the SCG configuration is RRC signalling size reduction.  

Keeping the configuration causes additional complexity of a two step delta signalling.  The Resume message only provides the configuration for MCG and DRBs.  The SCG configuration is stored in the UE and not active even after resumption.  The subsequent reconfiguration message will do a delta to this stored (SCG) part of the UE configuration.

Further, the network has to be certain about the SCG before configuring it as it can otherwise again result in worse performance due to SCG failures.  This could be based on UE feedback or blind addition, neither of which can provide definite confirmation of the SCG configuration, especially with small cell SCGs.

Hence SCG configuration should not be done as part of the Resume.

	Qualcomm
	?
	a, b, d, e can already be done by implementation and is supported by R15. 

For a) it is possible to provide early measurement by proper measurement configuration.

For b) Network may release SCG configuration already

d and e are also currently allowed.

It is not clear what c) means. Assuming the “same cell” means MN is the same, it makes sense to release it when UE has move to another MN.

It seems nothing needs to be specified. 

	Interdigital
	d (with e possible)
	The specification work for a should be part of Rel16.  We also agree with Ericsson that the resume message can be used to blindly reconfigure the UE, or the UE can use the stored configuration if the resume message does not provide any configuration.  Since the UE will keep the SCG suspended until it receives a resume message, there is no need to have an explicit signal as per b. Case f) will be supported in any event as the UE as an SCG failure can occur in the case of error in the configuration.   

	Apple
	d), e)
	We prefer the solutions without spec impact.


Rapporteur’s comments:

On the question of how to avoid an incorrect SCG configuration while resuming, of the 14 companies that responded:

· 9 companies believe blind configuration of the SCG by the network should be possible.

· 6 companies thought early measurements can be configured, but prefer to have work for this deferred to Rel16

· Only 2 companies though it should be considered to specify that the UE keeps the SCG configuration only when the resume is performed to the same cell  
Almost all companies that responded indicated that early measurements should either not be considered or that this could be considered in Rel16.  For this reason, it may be possible to agree on the following:
Proposal 3: SCG measurements in RRC_INACTIVE are not considered for Rel. 15.

Furthermore, a majority of companies felt the network can blindly reconfigure the SCG, and no additional specification enhancements would be needed to avoid that the UE uses an incorrect stored configuration of the SCG.
Proposal 4: No specification enhancements are considered for avoiding the use of an incorrect stored configuration – NW implementation (e.g. blind configuration of SCG) can handle this scenario.
If blind configuration is supported, RAN2 needs to decide whether the resume message should support configuring the SCG, or whether it is acceptable to wait for the first RRC reconfiguration following successful resume.
· Question 3b If the UE maintains the lower-layer SCG configuration when resuming (answer a to Q2) and blind configuration is used, what is the earliest time that the network can provide a new SCG configuration 
a) At the first RRC reconfiguration after the UE resumes
b) In the resume message
c) Others? [Please specify]
	Companies are invited to provide views below for Question 3b

	Company
	Response
	Comments if any

	Nokia
	c)
	Please also see view to Q3a)

	OPPO
	b)
	When the network receive the RRCResumeRequest message, it is up to network decision to configure the update SCG configuration or not in MSG 4.

	Ericsson
	b
	There is no reason why the resume message can’t provide SCG configuration now that it is encrypted and ciphered.

	CATT
	b
	Resume message can be used to provide SCG configuration.

	vivo
	a)
	Best occasion for fast SCell setup. UE has early measurement result.

	MediaTek
	a)
	Please note that RAN2 has agreed that (in RAN2#99)

“For MR-DC and NR-DC we will not support that the UE can resume the DC configuration after the UE returns from suspended/inactive in Rel-15”

Therefore, we should not add SCG configuration in resume message in REL-15 (We could add the SCG configuration in resume in REL-16). So, the only message that we could configure SCG is in the first reconfiguration message after resume.

	Samsung
	b
	

	ZTE
	b
	

	LG
	b
	

	Docomo
	c
	See view in Q3a)

	Intel
	a)
	Since there is Xn signalling involved, doing b) will delay the resume and reduce performance. 

	Qualcomm
	b
	

	Interdigital
	b
	We think providing the updated SCG configuration in the resume message is preferable since it can allow communication on SCG bearers without having to wait for an additional reconfiguration (and without an additional RRC transaction)

	Apple
	b
	Since resume message is encrypted, it’s fine to use it to provide SCG configuration.


Rapporteur’s comments:

Of the 14 companies that responded:

· 9 of the companies felt that the SCG configuration should be provided (at the earliest) in the resume message.
· 3 companies preferred that the SCG configuration is provided (at the earliest) in the first reconfiguration after the resume

· 2 companies indicated in their responses that the SCG configuration should not be stored, but did not provide views on this question.   
Based on this, the rapporteur believes that if agreement is made on Proposal 2, the following should also be agreeable:
Proposal 5: The UE can receive a new SCG configuration replacing the stored configuration in the resume message.  

In addition, 4 companies specifically pointed out (in either question 3a or 3b) that the resume message should be able to indicate to the UE to take any of the following actions: 1) reconfigure the SCG, 2) instruct the UE to keep the SCG configuration, 3) Instruct the UE to release the SCG configuration

Although this was not specifically addressed in the question, it may be relevant to further discuss the possible behaviors
Proposal 6: RAN2 to discuss further whether and how (i.e. signalling details) the resume message can perform any/all of the following: 
· i) change the SCG configuration 
· ii) instruct the UE to use the stored SCG configuration, 
· iii) instruct the UE to release the stored SCG configuration.  
· iv) instruct the UE to suspend the SCG configuration 

The UE could maintain the same parts of the lower-layer SCG configuration as maintained for the MCG.  Alternatively, it was mentioned in [10] that maintenance of the lower layer configuration is not currently supported in RAN3 signalling but that maintaining only the RLC configuration would be beneficial for later support of early data transmission.
· Question 3c If the UE maintains the lower-layer SCG configuration when resuming (answer a to Q2), what part of the configuration is maintained? 
a) RLC configuration only
b) Same as MCG configuration 
c) Others? [Please specify]
	Companies are invited to provide views below for Question 3c

	Company
	Response
	Comments if any

	Nokia
	c)
	Please also see view to Q3a) and Q3b)

	OPPO
	b
	

	Ericsson
	b 
	If the aim is to save signaling, then network can use delta configuration and include only the parts that has to be changed. Otherwise, we see no reason to restrict the change to only a part of the SCG configuration.

	CATT
	b
	There is a misinterpretation in [10] what we already discussed months ago (since it also applies for the MCG). What RAN3 agreed is to release the low layer resources, e.g. in gNB-CU/DU split scenario the entire UE context in gNB-DU is released. The configuration (e.g. CellGroupConfig) is still maintained in the (gNB-CU) RRC layer, and therefore delta configuration is still applicable.

See also R3-185085 (this is an agreed TP).

	vivo
	b)
	Our understanding is that RLC, MAC and Phy  configurations are maintained.

	MediaTek
	a)
	Compare to RLC configuration, the physical parameters are change more dynamically according to channel condition. It is not suitable to keep the physical layer configuration of SCG cells (especially for SCG sCells). It is highly likely that the configuration is useless even UE resume to same MCG cell.

	Samsung
	b
	

	ZTE
	b
	

	LG
	b
	

	Docomo
	c)
	See view in Q3a) and Q3b)

	Intel
	a)?
	Anything other than RLC is likely to likely to different from the old configuration and hence the signalling reduction that can be achieved will be minimal.  See also our preference not to store anything in earlier questions.

	Qualcomm
	b
	

	Interdigital
	b
	We think the entire configuration can be stored (as is done for MCG)

	Apple
	b
	No need to differentiate the handling between MCG and SCG configuration.


Rapporteur’s comments:

10 of the 14 responding companies believed that the portion of the SCG configuration maintained in INACTIVE should match the portion of the MCG that is maintained.  It should therefore be possible to agree to the following:

Proposal 7: In RRC_INACTIVE, the UE maintains the same parts of the SCG lower-layer configuration as for the MCG configuration. 

Assuming the lower-layer SCG configuration is implicitly released, companies discussed different ways to handle data arrival at an SN terminated SCG bearer or SN terminated split bearer.  Each of the possible solutions discussed rely on some RRC reconfiguration to avoid the SCG leg.  In one option, an SN-terminated bearer can be reconfigured so that the transmission path via the SCG is not possible when the UE resumes (e.g. an SN terminated split bearer can be reconfigured to an MCG bearer, or the UL path can be configured to be MCG only).  Such re-configuration can be performed prior to suspending the UE to INACTIVE, or while the UE is resuming to RRC_CONNECTED.  Another option mentioned in [7] is to create a temporary MCG bearer for routing data on all SN bearers via the MCG until the UE is provided with the updated SCG configuration.  Finally, a third option would be to suspend transmission on those bearers in RRC_CONNECTED until the UE receives a valid lower-layer SCG configuration.  
· Question 4a: If the UE can implicitly release the lower-layer SCG configuration when resuming (answer b or c for Q2), what is the preferred method to handle data arrival at an SN-terminated bearer when the UE is in RRC_INACTIVE?  
a) The NW will reconfigure all SN terminated bearers such that transmission (UL or DL) via the SCG is not possible.  Bearers can be reconfigured again at a later point (along with providing a new SCG configuration)
b) Configure a temporary MN terminated MCG bearer and route SN-terminated bearer traffic via this bearer until the UE receives a new SCG lower-layer configuration
c) Suspend transmission on SCG bearers until UE receives a new SCG lower-layer configuration
d) Others? [Please specify]
	Companies are invited to provide views below for Question 4a

	Company
	Response
	Comments if any

	Nokia
	a)
	For Rel-15, it can be simplified that MN performs bearer pullback.

	Ericsson
	a
	Our preferred option is not to release SCG implicitly. However, if the UE releases the SCG implicitly, it makes sense also for the UE to be reconfigured so that SN terminated bearers are changed to MCG bearers. 

	vivo
	c)
	As soon as UE receives new SCG lower-layer, the UE can be able to handle new data arrival from SN. No need to configure a temporary MN bearer. Configuring MN terminated MCG bearer and route SN-terminated bearer traffic via this bearer may require additional signalling in RAN and CN.

	MediaTek
	a)
	We are not so sure how SN terminated bearer could be maintained in INACTIVE mode even if UE keep the SCG configuration. Please note UE could move in INACTIVE mode and it may leave the coverage of original eNB or gNB. UE only info MN while move to different RAN area. Does MN into SN the latest UE location? How does SN send paging to UE for DL data arrival? This required more discussion.

In REL-15, we suggest to use solution a, which is the simplest solution.   

	Samsung
	a
	We think that UE’s autonomous release of the SCG configuration is not needed.

	ZTE
	a
	But our preference is also not to allow implicit release

	LG
	c
	Our preference is also not to release the SCG configuration. However, our understanding is that an intention of a LS from SA2 in #99bis was that DC should not be an obstacle of a state transition to RRC-INACTIVE. We think it means that additional signalling in order to transit to RRC_INACTIVE needs to be avoided.

	Docomo
	a
	Bearer can be reconfigured again when a new SCG configuration is provided.

	Intel
	a) 
	a) is always possible as a configuration option.  

	Qualcomm
	a,c, or d (as a clarification of b)
	We prefer not to release all SCG lower layer configurations.

The behavior of b can be accomplished by existing signaling as the following: 

· Network provides a reconfiguration to remap traffic to new MN terminated DRB at resume

· When network provides the new SCG lower layer configuration, network also provides the configuration to remap traffic back to SN terminated DRB.

Option c works for UL only. 

Another possibility is all bearers are moved to MCG before suspension, which can be done by implementation.

	Interdigital
	c
	Our preference is not to allow implicit release of the lower layer configuration.  However, if this is agreed, we think allowing c by specification is preferable in order to avoid frequency bearer reconfigurations during the state transition (one at suspend or resume, and possibly a second to re-enable previous bearer configuration).

	Apple
	a
	It’s simple to have NW do the appropriate configuration.


Rapporteur’s comments:

Although most companies prefer to not implicitly release the SCG configuration when moving to/from RRC_INACTIVE, if this solution is decided, the majority of companies in question 4a (8 out of 14) prefer that the network configures all SN terminated bearers so that transmissions via the SCG is not possible when resuming.  A majority (6 out of 9 which responded to question 4b) believe that it is upto NW implementation as to when such reconfiguration is performed.  It seems that the following should therefore be agreeable:

Proposal 8: If the UE can implicitly release its lower layer SCG configuration (i.e. proposal 2 is not agreeable), RAN2 assumes that the NW will always reconfigure the bearers so that transmission via the SCG is not possible after resuming. 

In case bearer reconfiguration is preferred, there may be an advantage in performing it when the UE resumes, as it may avoid unnecessarily reconfigurations in certain cases (e.g. DL data arrives at an MCG bearer).  However, for the other cases, it would seem the two solutions are equivalent in terms of signalling.  If the specification allows for signalling in either case, this can also be left to the network. 

· Question 4b: If the UE can implicitly release the lower-layer SCG configuration when resuming (answer b or c for Q2), when is the preferred time to perform the reconfiguration?  
a) Performing the reconfiguration when the UE is suspended is preferred
b) Performing the reconfiguration when the UE resumes is preferred
c) No impacts to RAN2 – can be left to NW implementation.
	Companies are invited to provide views below for Question 4b

	Company
	Response
	Comments if any

	Nokia
	c)
	

	Ericsson
	b
	If the UE implicitly releases SCG on suspend, then the preferred time to reconfigure it is during resume.

	vivo
	c)
	After resume complete

	MediaTek
	c)
	

	ZTE
	b
	

	Docomo
	c)
	

	Intel
	a)
	(Assume this question is about bearer reconfiguration)

a) seems cleaner from UE point of view to avoid some invalid configurations when UE Resumes.  

	Qualcomm
	B or c
	A does not seem to make sense because in a UE will release the lower layer SCG configuration at suspend. Network can reconfigure any time after or during the resume procedure.

	Interdigital
	
	See our answer to 4a 

	Apple
	c
	


3 Conclusion
Proposal 1: For NE-DC, NGEN-DC, and NR-DC, the UE stores the PDCP/SDAP configuration when moving to INACTIVE.  When resuming, the UE applies the stored PDCP/SDAP configuration. 
Proposal 2: A UE maintains its lower-layer SCG configuration when being suspended to RRC_INACTIVE, and when resuming to RRC_CONNECTED, unless indicated by the network.     

Proposal 3: SCG measurements in RRC_INACTIVE are not considered for Rel. 15.  
Proposal 4: No specification enhancements are considered for avoiding the use of an incorrect stored configuration – NW implementation (e.g. blind configuration of SCG) can handle this scenario.

Proposal 5: The UE can receive a new SCG configuration replacing the stored configuration in the resume message.  

Proposal 6: RAN2 to discuss further whether and how (i.e. signalling details) the resume message can perform any/all of the following: 

· i) change the SCG configuration 

· ii) instruct the UE to use the stored SCG configuration, 
· iii) instruct the UE to release the stored SCG configuration.  
· iv) instruct the UE to suspend the SCG configuration 

Proposal 7: In RRC_INACTIVE, the UE maintains the same parts of the SCG lower-layer configuration as for the MCG configuration. 

Proposal 8: If the UE can implicitly release its lower layer SCG configuration (i.e. proposal 2 is not agreeable), RAN2 assumes that the NW will always reconfigure the bearers so that transmission via the SCG is not possible after resuming. 
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10.x.y
MR-DC with 5GC
The Activity Notification function is used to report user plane activity within NG-RAN node resources. It can either report inactivity or resumption of activity after inactivity was reported. The MN node may decide, after inactivity was reported from the SN and also MN resources show no activity, to send the UE to RRC_INACTIVE.

Resumption to RRC_CONNECTED may take place after activity was reported from the SN for SN terminated barers.

[image: image1.emf]UE MN SN UPF AMF

3. SN Modification Request (release lower layers)

4. SN Modification Request Acknowledge (carry SN RRC (FFS) message )
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10. SN Modification Request Acknowledge (carry SN RRC reconfiguration message )

8. RRC_INACTIVE to RRC_CONNECTED transition

11. RRCConnectionReconfiguration

 (carry  SN RRC reconfiguration message )

12. RRCConnectionReconfigurationComplete

 (carry SN RRC reconfiguration complete)

14. Random Access Procedure

13. SN Reconfiguration Complete

 (carry SN RRC reconfiguration complete)

7. Activity Notification (re-activated)


Figure 10.x.y-1: Support of Activity Notification for MR-DC with 5GC
Figure 10.x.y-1 shows how Activity Notification function interacts with NG-RAN functions for RRC_INACTIVE and SN Modification procedures in order to keep for UEs in RRC_INACTIVE network side MR-DC configuration established, including NG and Xn interface C-plane, U-plane and bearer contexts established while lower layer MCG and SCG resources are released. When the UE transists successfully back to RRC_CONNECTED, lower layer MCG and SCG resources are established afterwards by means of RRC Connection Reconfiguration.

Editors Note: RRC related details are FFS.

Editor’s Note:
Figure 10.3.2-5 depicts the case where the UE when coming back to RRC_CONNECTED consumes radio resources from the same SN and MN as before it was sent to RRC_INACTIVE. Whether further scenarios need to be depicted needs further discussions.
1.
The SN notifies the MN about user data inactivity for SN terminated bearers.

2.
The MN decides to send the UE to RRC_INACTIVE.

3./4.
The MN triggers the MN initiated SN Modification procedure, requesting the SN to release lower layers.

5.
The UE is sent to RRC_INACTIVE.

6.-8.
After a period of inactivity, upon activity notification from the SN, the UE is back to RRC_CONNECTED.

9./10.
The MN triggers the MN initiated SN Modification procedure to re-establish lower layers. The SN provides configuration data within an SN RRC configuration message.

11.-14. The RRCConnectionReconfiguration procedure commences.
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8. RRC_INACTIVE to RRC_CONNECTED transition
11. RRCConnectionReconfiguration
 (carry  SN RRC reconfiguration message )
12. RRCConnectionReconfigurationComplete
 (carry SN RRC reconfiguration complete)
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 (carry SN RRC reconfiguration complete)
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