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Introduction

In RAN2#99 meeting, RAN2 has made the following agreements [1]: 

	 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.


Then RAN2 replied to SA2 in R2-1712063 [3] as below.

	RAN2 thanks SA2 for the LS on coexistence between RRC inactive and dual connectivity (S2-176158).

RAN2 had discussed this in RAN2#99 and agreed not to maintain the dual connectivity configuration when UE returns from suspended/inactive in Rel-15. RAN2 is still discussing what this implies in terms of SDAP/PDCP configurations in the SCG.


In RAN2#100 meeting, RAN2 had discussion on whether to adopt the R13 suspend/resume procedure for EN-DC, but no agreement was reached. In this paper we try to provide simple proposal to speed up the discussion .

Additionally, for MR-DC and NR-DC, it’s still not clear about how to achieve ‘not to maintain the dual connectivity configuration’. Furthermore, In RAN2#100 meeting, 2x bearer (i.e. SN terminated MCG bearer) was agreed to be supported, which might bring some impacts to the inactive handling to the MR-DC/NR-DC with 5GC, in this paper we provide analysis for this aspect.

R13 suspend/resume handling for ENDC
In EN-DC the master eNB is connected with EPC, hence no inactive handling is applicable to ENDC, i.e. the MeNB should act with R13 suspend/resume procedure, the only issue is how to handle the SCG configuration during suspension/resumption.

As reference, the SCG configuration related part of R13 suspend/resume procedure are listed below:

Suspend: 
MME enters ECM-IDLE. Data related to the S1AP association, UE Context and bearer context, necessary to resume the connection is kept in the eNB, UE and the MME. (Note that for the UE in the ECM-IDLE state. There is no S1_MME and no S1_U connection for the UE in the ECM-IDLE state) [1]

As part of the UE context, the SCG configuration is also kept in the eNB, UE and the MME.

Resume:

If the UE is resuming an RRC connection[2] :

release the entire SCG configuration, if configured, except for the DRB configuration (as configured by drb-ToAddModListSCG);

From above it could be seen that the DC configuration is not resumed during the RRC resumption procedure due to SCG configuration releasing at RRC resumption, which satisfy the agreement made in RAN2#99.

So for simplicity, we propose for ENDC the SCG configuration handling in R13 suspend/resume procedure could be adopted.

Proposal 1: For EN-DC in R15 the SCG configuration handling could adopt the LTE DC method for simplicity,  i.e. The SCG configuration is kept during suspension and released during resumption initiation.
R15 inactive handling for MR/NR-DC with 5GC 

For the SCG configuration handling during transition to RRC-INACTIVE in case of MR-DC and NR-DC with 5GC, following 2 ways could be considered:

Alt1. Release the cell group (i.e. RLC/MAC/PHY, Pscell/scell configuration) , and keep SDAP/PDCP configurations of SN: 
In this way, the NG connection of MN to 5GC and SN to 5GC are both maintained during suspension.

Alt2. Release full configuration of SN and move all the bearers of SN to MN: 
In this way, only the NG connection of MN to 5GC is maintained during suspension.
Alt3. Release full configuration of SN: 
In this way, only the NG connection of MN to 5GC is maintained during suspension.
Comparing the above 3 alts, 

In case in the future the DC configuration resumption is supported, alt1 is obviously beneficial for this usage and Alt2/3 will lead to additional Xn/CN signaling to re-construct the DC.

In case the DC is built after resumption, alt1 is still beneficial for the CN signaling reduction comparing with alt2/3.

In case the UE maintain single connection after resumption, alt1 lead to additional gNB/5GC storage load, and need additional signaling to change the bearers from SCG configuration to the serving gNB.

In summary alt1/2/3 are feasible for different use cases, but considering the DC use cases might be used frequently in the future, we propose alt1 should be used.

Proposal 2: For transition to RRC-INACTIVE, RAN2 to discuss which option (only releasing the cell group of SN but keep SDAP/PDCP configuration or releasing whole configuration of SN) could be supported for MR-DC and NR-DC.

Proposal 2.1: Considering that DC mode is prioritized deployment case, alt1 is proposed, i.e. releasing the cell group of SN but keep the SDAP/PDCP configuration.

Impacts to the inactive handling of 2x bearer

In RAN2#100 meeting, 2x bearer (i.e. SN terminated MCG bearer) was agreed to be supported in NSA(see  figure1)
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Fig 1  SN terminated MCG bearer

For 2x bearer, there’s no SCG radio resources( i.e. No RLC/MAC entities established at SCG, no Pscell/scell configuration) but MCG radio resource, the user plane connection to the CN entity is terminated in the SN(i.e. The PDCP entity is located at SCG). When the UE is in RRC-CONNECTED, there’s no any radio activities for the UE needs to do at SN leg, so the SN leg could be actually seen as “ INACTIVE” to the UE. 

In the case of a UE of MR-DC configured with only a 2x bearer,  if the MN move the UE to the RRC-INACTIVE (assuming using alt1 of above ), since there’s no cell group at SN for 2x bearer hence no any release action is needed in SN, from the SN perspective it will not notice that UE was suspended or not.

Observation 1: For a UE of MR-DC configured with only 2x bearer, the SN will not notice that UE is suspended or not if the PDCP configuration is maintained during the suspension.
For the resumption procedure, 

 If the UE select to resume at the gNB which suspended the UE, the gNB can resume the stored SRB and continue using the old DRB located in SN without notifying to the SN, the gNB can trigger the SNB modification procedure if the S-KgNB needs to be refreshed.

If the UE select to resume at the SN, the maintained PDCP at SN could be reused and SN triggers the normal UE context retrieve procedure to finish the resumption.

If the UE select to resume at a gNB other than the gNB which suspended the UE, SNB addition procedure could be used to ‘resume’ the SN and the 2x bearer, but it’s not a regular action and we don’t suggest this way. So in this scenario, it’s suggest to release the stored 2x PDCP configuration during the resumption initiation, i.e. As the LTE DC method.

Observation 2: For the resumption, if the UE select to resume at the old MN or SN, the 2x bearer can be ‘resumed’ without introducing further impacts to the Xn interface.
With above observations, it’s propose that RAN2 consider the possibility to support the suspension/resumption of ‘2x bearer only’ case in some scenarios, i.e. UE resuming at the old MN or SN.

Proposal 3: With above observations, RAN2 consider the possibility to support the suspension/resumption of ‘2x bearer only’ case in some scenarios, i.e. UE resuming at the old MN or SN.

Conclusion

Proposal 1: For EN-DC in R15 the SCG configuration handling could adopt the LTE DC method for simplicity,  i.e. The SCG configuration is kept during suspension and released during resumption initiation.

Proposal 2: For transition to RRC-INACTIVE, RAN2 to discuss which option (only releasing the cell group of SN but keep SDAP/PDCP configuration or releasing whole configuration of SN) could be supported for MR-DC and NR-DC for the SCG configuration handling.

Proposal 2.1: Considering that DC mode is prioritized deployment case, alt1 is proposed, i.e. releasing the cell group of SN but keep the SDAP/PDCP configuration.

Observation 1: For a UE of MR-DC configured with only 2x bearer, the SN will not notice that UE is suspended or not if the PDCP configuration is maintained during the suspension.
Observation 2: For the resumption, if the UE select to resume at the old MN or SN, the 2x bearer can be ‘resumed’ without introducing further impacts to the Xn interface.
Proposal 3: With above observations, RAN2 consider the possibility to support the suspension/resumption of ‘2x bearer only’ case in some scenarios, i.e. UE resuming at the old MN or SN.
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