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1. Introduction

This is an email discussion for R17 proposal on MR-DC (Multi-RAT dual connectivity) enhancements. As per the launch of 5G deployment, operators might choose to stage their deployments of different architecture options over time and therefore smooth interworking among these deployment options is important. In this email discussion, we collected key issues which have been proposed in RAN#84 and RAN2 meetings. In RAN#85 meeting it was agreed to continue the email discussion on MR-DC enhancements and RP-192340 is used as the basis for the further email discussion. Here the second phase discussion is kicked off aiming at a consolidated scope for Rel-17 MR-DC enhancements. Companies are invited to share views on these issues and potential new issues that may need to be addressed in release 17. 

Email discussion on scoping Rel-17 MR-DC enhancements
  Intended outcome: Email discussion report from moderator to RAN#86
  Deadline: 2019-11-26 Tuesday
The moderator would then organize the WID proposal according to the email summary and submit it to RAN#86.
2. Discussion on proposed key issues for R17 MR-DC enhancements
Related RAN plenary contributions:
RP-191007
Overview of Rel-17 work areas for NR and LTE
Huawei, HiSilicon
RP-190919
Views on NR Rel-17






China Telecom
RP-190968
LG Uplus views on Rel-17





LGUplus
RP-191173
Overall view on NR evolution in Rel-17


Samsung
RP-191293
Summary of LG's view on Rel-17 NR evolution
LG
RP-191345
New WID: NR further mobility enhancements

Intel
RP-192159
On Rel-17 MR-DC/CA continuation


Ericsson
……
If there are relevant contributions which are missed, please feel free to add here.
Issue 1: one-step handover from NR SA to NSA 
Reference: RP-191007, RP-190968
Use cases:

Currently one step Handover (HO) from NR SA to EN-DC (i.e. handover from NR to LTE + SN addition in one step) is not supported. In this case, the target eNB can only perform SN addition after the UE finishes HO, and during the SN addition procedure, the UE cannot use the SN to boost data rate.
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Figure 1: scenario of HO from NR SA to NSA
As operators start to deploy 5G, it would become very likely that NSA and SA options would co-exist for a long time. In this case to have a more efficient interworking between NSA and SA is important for real market.

Objective:

· Specify mechanisms to support one step HO from NR SA to EN-DC [RAN2, RAN3].
Q1: Companies are invited to share views on this use case and objective:
	Company
	Comments

	China Telecom
	Support Issue 1. We think this issue is important. NSA and SA will co-exist during 5G deployment, and there will be a data rate gap when SN addition is only performed after UE finishes handover form NR gNB to LTE eNB. Mechanisms like fast-SN addition or pre-SN connection can be developed.

	Telia Company
	Support.

SA and NSA options are going to coexist long time in 5G networks. SA and NSA (5G gNB and en-gNB) can be in the same cell site HW & SW.
Optimized interruption time to near 0ms or lossless is needed in Rel-17.

	Telstra
	Support. NSA will coexist with SA deployments for some time, any enhancements that approve mobility performance is beneficial

	BT
	We would support investigating direct inter-system HO with EN-DC configured on the target side, to maintain the data rate after HO, without an additional delay to add the SN.  
Optimisation of data forwarding paths when moving between gNb & eNB/en-gNB including direct data forwarding should be considered, ideally the basic SA<->NSA handover functionality should be included in R16 with further enhancements for 0ms/lossless in R17.

	TI
	We see no urgency for this. As far as we understood, this scenario considers the handover from a source system which is NR standalone-connected to 5GC towards a target system where LTE can be in DC with a physically separated NR node and LTE is connected to EPC. Based on that, we see NR SA and EN-DC as alternative deployments at this point in time, i.e. it might be difficult they will be realized in the same area. Hence, we think that this enhancement can be postponed and reconsidered in future releases, i.e. once 5GC-based networks have been extensively deployed.

	Telefonica
	Support. Mixed deployment scenarios will co-exist along the NSA to SA migration process. It is important to guarantee direct handover to avoid performance degradation. 

	LG Uplus
	Support. We think it is the use case that should be enhanced. For a long time, EN-DC and SA(option2) can be existing together.

	KPN
	Support. The assumption in our case is that the eNB and gNB will be co-located in the same baseband unit and the SA and NSA will coexist for some time, hence the HO+SN addition should be in one step.  

	CMCC
	Support
In our opinion, one step NR SA to EN-DC HO is important, since that NSA and SA operations would co-exist for some time, and one step HO could achieve lossless/0ms. 

	Huawei
	Support. In our understanding, this issue is of high priority.

NSA and SA options may be deployed in the same area at the same time, and even the two options may be supported by the same NR node, Enabling direct HO from SA to NSA is beneficial to increase the NR utility, and also to avoid dramatic data rate drop in the target side.

In addition, we share the view from Telia that lossless HO (even 0ms) between LTE and NR can also be considered, based on which the HO between NSA and SA can also be lossless (even achieving 0ms). 

	LGE
	Support. Rel-15 NR already supports SN addition during Xn HO procedure within 5G core (i.e. from NR NSA to NE-DC, NR-DC). SN addition during inter-system HO (LTE to MR-DC and NR SA to EN-DC) is also achievable. Some RAN3/CT impact is expected. 

	China Unicom
	Support.
NSA and SA will co-exist in 5G deployment for some time, it will be beneficial to support one step HO from NR SA to EN-DC.

	TELUS
	TELUS supports issue 1, it will be critical for user experience as we anticipate to have SA and NSA deployments at the same time. 

	From Ericsson RP-192159
	One scenario which is likely to happen in the coming years is that there is spotty NR-coverage and EN-DC deployments. In such scenarios the UE may first be served by an NR cell but then move out of the NR-cell towards an LTE cell. It may be best, e.g. for robustness, that the UE is handed over to LTE in this case. But to not completely loose the high throughput offered by NR, the network may want to configure the NR-cell(s) in an SN. However, to do this today would require two steps as it is not possible to add an SN at the same time as a handover to LTE is performed.

	Verizon
	Support. As we start deploying SA, not all areas will be covered by 5GC core.  Currently it has to hand-down to LTE then add SCG, causing poor user experience

	DOCOMO
	At least for EN-DC, RAN2 agreed to support at the #108 meeting.


In RAN2#107bis meeting R2-1912447 was submitted to address the case for NR SA to EN-DC one step handover in Rel-16. However this contribution was not yet treated. As this issue received significant support, whether to include this in Rel-17 is pending on the progress on Rel-16. 

There are companies asking for loss-less handover support in the above discussion and therefore this issue is separately listed to get more companies’ feedback.

Phase II Issue 1-1: one step handover from NR SA to EN-DC (pending on RAN2#108 meeting progress)

Assumption: As this issue has significant support, the moderator proposes to include this in Rel-17, if not concluded in Rel-16. 
Companies are invited to confirm this assumption and if there are different views, please list in the table below.

	Company
	Comments

	Qualcomm Incorporated
	We noticed that there were some related proposals in Rel-16 TEI. Since this is some operators’ requirement, we are fine to include it in Rel-17 if it is not agreed in Rel-16.

	Nokia, Nokia Shanghai Bell
	We understand this means an inter-RAT handover where UE is first operating under NR SA, but then receives handover command to LTE. What is unclear is whether this can be only to EN-DC where the current NR SA PCell is used via EN-DC (i.e. the UE will be connected to the same NR cell before and after the handover) or also to any other cell.

We are fine to consider this as just inter-RAT handover where NR SCG is added in the same message (if not possible in Rel-16).

	Huawei
	This has been addressed in TEI16 in the recent RAN2 meeting and therefore no need to discuss again in Rel-17.

	LG Uplus
	Addressed last week in RAN2 108 meeting.

	ChinaTelecom
	Related CR has been approved in TEI16 in RAN2#108. Hence not included in Rel-17.

	ZTE
	This has already been supported in TEI16.

	Apple
	It has been supported in Rel-16, and we do not need to discuss it in Rel-17.

	Ericsson
	Agree with previous 4 companies.

	TI
	We should re-consider this based on possible impacts at core network side – it was agreed in RAN2#108 to send the LS in R2-1916600 to SA2 and CT1 for supporting this scenario in Rel-16; NR SA to EN-DC handover is not just simply inter-RAT but involves core network change (from 5GC to EPC), hence full support in Rel-16 could not be achieved. It is suggested to decide on whether to have this supported in Rel-16 or moved to Rel-17 once we have clear feedback from SA2 and CT1

	Interdigital
	Agree with Huawei – this feature is now part of Rel16.

	China Unicom
	Support to include this in Rel-17, if not finished in Rel-16

	DOCOMO
	To be supported in Rel-16

	vivo
	Agree that it has been supported in R16.

	MediaTek
	Already agreed in last RAN2 meeting

	CMCC
	It has been supported in TEI16.

	Intel
	Agree with other companies. 

	CATT
	Agree with companies above. 


Phase II Issue 1-2: lossless/0ms inter-system handover between NR SA and LTE/EN-DC 

In Rel-15 inter-system handover between NR SA and LTE/EPC is NOT lossless and has interruption time. Considering NR deployment would coexist with legacy LTE or EN-DC for some time, it is worth considering to improve inter-system handover performance and support lossless handover and 0ms interruption.
Objective:
Specify mechanisms to support lossless/0ms inter-system HO between NR and LTE/EN-DC.
Q1-2: Companies are invited to share views on this use case and objective:

Note: some feedback has already been collected during Phase I discussion on supporting lossless/0ms handover, and therefore the moderator has copied the relevant part here for easy reading and highlighted the relevant parts.
	Company
	Comments

	Telia Company
	Support.

SA and NSA options are going to coexist long time in 5G networks. SA and NSA (5G gNB and en-gNB) can be in the same cell site HW & SW.

Optimized interruption time to near 0ms or lossless is needed in Rel-17.

	BT
	We would support investigating direct inter-system HO with EN-DC configured on the target side, to maintain the data rate after HO, without an additional delay to add the SN.  

Optimisation of data forwarding paths when moving between gNb & eNB/en-gNB including direct data forwarding should be considered, ideally the basic SA<->NSA handover functionality should be included in R16 with further enhancements for 0ms/lossless in R17.

	CMCC
	Support
In our opinion, one step NR SA to EN-DC HO is important, since that NSA and SA operations would co-exist for some time, and one step HO could achieve lossless/0ms. 

	Huawei
	Support. In our understanding, this issue is of high priority.

NSA and SA options may be deployed in the same area at the same time, and even the two options may be supported by the same NR node, Enabling direct HO from SA to NSA is beneficial to increase the NR utility, and also to avoid dramatic data rate drop in the target side.

In addition, we share the view from Telia that lossless HO (even 0ms) between LTE and NR can also be considered, based on which the HO between NSA and SA can also be lossless (even achieving 0ms). 

	Qualcomm Incorporated 
	Lossless/0ms inter-system HO between NR and LTE may be fine, but we don’t think this scenario will happen frequently.
For lossless/0ms inter-system HO between NR and EN-DC, we think it requires the UE to be able to maintain 3 legs for some duration. It is mon-trivial complexity implications on the UE. Thus, we don’t support it to be included in Rel-17 scoping.

	Nokia, Nokia Shanghai Bell
	Lossless mechanism may also have core network impacts, i.e. both RAN3 and SA2 might have to be involved in the work unless this only applies for the case when LTE is connected to 5GC.

We understand the desire for “0ms interruption”, but e.g. the current Rel-16 DAPS mechanism being specified for NR and LTE may not be suitable for this case.

Generally, the “0ms interruption” can be misleading: Having an extremely complex “0ms interruption” solution (which is then never implemented due to the complexity) may be worse than having a simple “1ms interruption” solution (which can be implemented in reality). Hence, we would prefer to clarify that the “0ms” need not be an absolute requirement to save time during any WID discussions.

	Samsung
	Lossless might be fine. We are not sure how much effort would be required to support 0 ms interruption given the complexity of DAPS solution being discussed in Rel-16. 

	Huawei2
	Support
Since the inter-system HO between NR and LTE/EN-DC may be triggered by UE mobility or EPS fallback, our understanding is that this might happen frequently depending on network deployment.

For lossless inter-system HO between NR and LTE/EN-DC, we think only RAN2 and RAN3 specification impacts are foreseen, while no new UE RF capability or RAN4 requirements are expected as the main impact is to manage the PDCP version appropriately for both MN and SN.

For 0ms inter-system HO between NR and LTE, no more UE capability is needed on top of the UE capability supporting intra-NR/intra-LTE HO. 

For 0ms inter-system HO between NR and EN-DC, the simplified solution can be considered to accommodate the UE with limited RF capability. For example, from the network side, the data can be transferred to both of target MN and SN from CN directly; while from UE side, the UE only need to maintain source link and target MN or SN link. Thus the target SN and MN use only one link during HO. So we do not think the UE capability or complexities is too high to become an obstacle for lossless/0ms inter-system HO between NR and LTE/EN-DC. 

	LG Uplus
	Support. We think “one step handover from NR SA to EN-DC” is one case for minimizing the interruption as mentioned in CMCC’s comment. However, for other cases like LTE/EN-DC to NR SA, it needs to be identified what is realistically possible. In LTE for VoLTE, S1 interface(inter-MME) handover usually needs more time than X2 interface(inter-eNB) handover and which is natural based on the signalling route. So depending on the ongoing services whether it is VoLTE/VoNR or just data services, the realistic achievements can be discussed.

	ChinaTelecom
	Support.

We think handover between NR SA and NSA should be prioritized.

	ZTE
	We support to have some study on the mobility enhancement from NR SA to LTE/EN-DC, and we think SA2 should be involved as well for the case of inter-system mobility.
However, considering the complexity for three-connectivity (i.e. where the UE is required to maintain connections to three NW nodes simultaneously), the maximum number of connections supported simultaneously between the UE and the NW shall be limited to two in Rel-17.

	Apple
	Lossless handover may be fine, but further enhancement should take UE complexity into consideration and should not require UE to support more than 3 legs.

	Ericsson
	Agree with Nokia

	TI
	Even though we have some concerns on the practical support of direct HO from NR SA to EN-DC in Rel-16 (pending SA2/CT1 feedback, see comment to Issue 1-1), it could be possible to exploit NR SA to EN-DC direct HO enhancements in Rel-17 to achieve 0ms service interruption time based on the progress of the current DAPS discussion. Nevertheless, as also pointed out by Nokia, such kind of objective could be realized in case LTE is connected to 5GC, hence avoiding any core network involvement but keeping the procedure at RAN level only. 

	Verizon
	Agree with Samsung

	Interdigital
	Given the complexities mentioned by several companies, and that the scenario of inter-system HO does not happen often, we suggest this is not supported or supported with lower priority in Rel17.

	BT
	Inter-system HO between NR and LTE/EN-DC will occur often until SA networks are mature, mechanisms to support lossless/ 0ms should be addressed whilst taking UE capabilities into account.

	China Unicom
	Lossless/0ms inter-system HO between NR and EN-DC is necessary, but UE capability to support more legs should be considered. And the solution should be further studied.

	DOCOMO
	Agree with Nokia and Samsung

	vivo
	We are ok with to discuss lossless further, however we are also think both RAN3 and SA2 might have to be involved in the work unless this only applies for the case when LTE is connected to 5GC. 



	MediaTek
	Lossless handover may be fine to study but not sure we need complicate 0ms handover solution in inter-system inter-RAT handover. We don’t think DAPS handover in R16 could be easily applied to inter-RAT handover. 

We also share the view with Nokia that something like “1ms interruption solution” is more practical than 0ms interruption. The 0ms handover requires that both UE (and NW) to maintain 3 legs during handover and it will highly increase the complexity in both UE and NW side. We do not think this is really necessary in R17.

	Telstra
	Agree with China Telecom

	Intel
	We don’t see this 0m sec interruption for inter-system HO as a practical scenario. In addition, we expect huge complexity to support 0ms. 



	CATT
	Agree with QC. No need. 

	LG
	Support. RAN3/SA/CT impacts are expected.


Issue 2: 0ms change for SN in NSA deployment 
Reference: RP-191007, RP-191293, RP-191345
Use case:
In case of EN-DC, the SN change procedure could happen more frequently than legacy HO due to smaller coverage of NR NSA cell. Currently the SN change will bring data interruption similar with legacy HO, which brings more significant impact on UE experience. Therefore, it is worth considering to reduce SN change time to support 0ms interruption.
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Figure 2 Scenario of SN change when MN is not changed
As in Rel-16 there are already candidate solutions to support 0ms mobility for SA case, it might be possible that the principle can be re-used for NSA case and therefore study might not be necessary, and only changes adapting to NSA specific case need to be considered. FR2 might need to be additionally considered due to its own characteristics.
Objective:

· Specify a mechanism to support 0ms SN change in NSA deployment [RAN2, RAN3].
Q2: Companies are invited to share views on this use case and objective:
	Company
	Comments

	China Telecom
	Support Issue 2. There probably be a data rate gap when UE only transmission via MN during SN change. During SN change procedure, Make-Before-Break likely solution may be applied as candidate for 0ms SN change. We are also interested to distinguish when 0ms SN change is needed and when it is not necessary.

	Telia Company
	Support.

0 ms SN change in EN-DC is needed to support seamless 5G mobility and performance for various use cases.

	Telstra
	Support 

	BT
	We support 0ms handovers in R17 for SN change in NSA to support delay sensitive service in EN-DC.

	TI
	Support. We this is an important enhancement for mobility in the context of EN-DC networks, especially in FR2. In this case, due to the limited coverage of a NR cell deployed in FR2 and UE mobility, it could be possible that SN release and SN addition procedures will be continuously triggered, hence leading to unacceptable UE throughput fluctuations.

	Telefonica
	Support. Agree with TIM`s comments

	LG Uplus
	Support. Also it is desired use case and we think if the issue 3 can be handled well, it implies that issue 2 can be managed as well. So this may be the subset use case of issue 3. 

	KPN
	Support. 0 ms SN change in EN-DC is required to avoid interruptions in the throughput for NSA. Advantage can be gained from the candidate solutions for 0ms mobility ongoing in rel-16.

	CMCC
	Support
We agree that the legacy SN change solution could lead to data interruption on SN link. And R16 make-before-break approach is easy to be considered to solve this problem, however it is more related to UE capability, since UE should maitain 3 legs simultaneously. Therefore, how to achieve 0 ms SN change needs further study.

	Huawei
	Support. In our understanding, this issue is of high priority.

In case that the NSA cell coverage is smaller than LTE PCell coverage, the SN change will be more frequent than normal HO, which leads to UE data interruption on both of SN terminated bearers and SCG bearers. UE performance improvement can benefit from the 0ms SN change solution.

	LGE
	No strong view. In Rel-16, 0ms interruption handover is being introduced based on non-DC based architecture. SN change with 0ms interruption is basically to introduce DC based 0ms mobility solution that was excluded in Rel-16. We, however, agree that SN change with 0ms interruption is beneficial for user QoS.

	China Unicom
	Support.
0ms SN change in NSA deployment will enable more use cases under NSA deployment.

	From Ericsson RP-192159
	Consider an urban scenario where in some areas there are dense deployments of e.g. FR2 cells, a UE moving around in this area may have frequent SN changes, but a change of the SN does not mean a change of the MN, in general. It is also likely that in this scenario it is the SNs which are providing most of the throughput for the UE while the MN is used as an anchor. In this scenario, each SN-change would cause interruptions for the UE which for example could make the UE's throughput to be reduced significantly each SN change. To improve this scenario we suggest an objective to reduce the interruption of the SN-change, e.g. RAN WGs can consider Rel-16 features from the Mobility Enhancements WI.

	Verizon
	We would like to see SN-change time reduction as part of the SI/WI because 0ms is difficult or impossible for many if not most of FR2 UEs

	DOCOMO
	Agree with Verizon. It is not desirable to over-engineering towards the extreme requirement, although the effort to reduce the interruption time is always appreciated.


Phase II: feedback on detailed objectives

Based on the feedback from Phase I there is significant support on Issue 2 and the moderator proposes to discuss the detailed objective to support 0ms SN change.

Objective Assumption: support 0ms SN change for EN-DC case:

-Should Rel-16 NR mobility mechanism for 0ms handover be used as baseline (e.g. DAPS solution)?

Companies are invited to provide views on the detailed scope to support the above objective.
	Company
	Comments

	Qualcomm Incorporated 
	We don’t support 0ms SN change for EN-DC to be included in Rel-17 scoping:
· Firstly, the requirement to support 0ms SN change is not clear to us. Different from HO, MN is available during SN change. Then if we want to avoid interruption, one feasible way is to just reconfigure all SCG only bearer to go through RLC bearer of MCG via split bearer before SN change. Then we can just follow current SN change procedure in TS 37.340 to achieve 0ms interruption without any interruption.

· Secondly, we have to emphasize that it is non-trivial complexity implications on UE, e.g., need to maintain 3 legs at least for some duration. At least in short term, we think it seems to be unlikely for the UE to support 3 transceivers. If we have to specify some fancy solutions in Rel-17, we have strong concern that we may take a long discussion to end up in a paper work.  

	Nokia, Nokia Shanghai Bell
	We don’t see this as necessary: The current DAPS solution is very complex and would require support of 3 cell groups at the same time – hence, a simpler solution could be envisaged. For example, the conditional PSCell change could be used for this case.

	Samsung
	Given the amount of time spent in DAPS discussion in Rel-16 with still many open issues, we want to preclude DAPS like solution. If there is strong need to do this, LTE MBB type of solution can be considered.

	Huawei
	Support

In our understanding, using bearer type change would lead to data transmission interruption due to the L2 handling from the UE side. In addition there would be additional delay considering path switching and data forwarding. 

For UE capability and complexity, it is not necessary that 3 legs must be supported. For instance, one alternative for SN change is that the UE still keeps 2 legs, and the source SN can forward the data to both source MN and target SN, in this case 0ms target or lossless handover can still be achieved. So perhaps we can first focus on the requirements by taking UE capability limitation into account.

	ZTE
	We support to have some study on this aspect, but the maximum number of connections supported simultaneously between the UE and the NW shall still be limited to two in Rel-17. So we are also not sure we should follow a DAPS based approach. 

Furthermore we think that a 0ms interruption time at radio level is not even necessary, also when considering that the meaning of 0ms interruption is not clear for SN change. The definition of mobility  interruption time given in 38.913 is “Mobility interruption time means the shortest time duration supported by the system during which a user terminal cannot exchange user plane packets with any base station during transitions”, and it seems 0ms interruption time can be supported already (e.g. by MN terminated split bearer).

	Apple
	MN path can be used for data transmission during SN change, therefore, we do not see the necessity to support the enhancement. 

In addition, R15 DAPS HO is a complex mechanism. Further enhancement based on the DAPS solution should take UE capability and UE complexity into account, otherwise, the solution will be infeasible for deployment.

	Ericsson
	It would require three connections which from a UE perspective is complicated, we assume. We could however consider to use some simpler solution to address the scenarios, such as RACH-less or 2-step RA. After further considerations and looking at the other candidate objectives, this could be considered but if so with lower priority.

	Verizon
	Agree with Samsung

	Interdigital
	Using DAPS solution for 0ms interruption at the SN as a baseline seems reasonable given that DAPS is used at the MN for the same reason.  It would be best to have a single solution at both the MN and the SN.

	China Unicom
	Rel-16 NR mobility mechanism for 0ms handover should be used as baseline, and since in the EN-DC architecture, the NR side may take more traffic, and the 0ms SN change for EN-DC case need to be studied.

	DOCOMO
	Agree with Nokia and Samsung

	vivo 
	Not sure if it is needed in R17.

	MediaTek
	We don’t think this is necessary. 

We think that split bearer could somehow continue to transmit/receive data during “MN change without SN change” or “SN Change without MN change” scenario. It is unclear why this is needed. 0ms handover requires that both UE and NW to maintain 3 legs during handover and it will highly increase the complexity in both UE and NW side.

In addition, if we really want to have some improvement. We think that “reduce interruption” is much reasonable way to do than “0ms interruption”. 



	Telstra
	Agree with China Telecom

	CMCC
	Agree with Huawei

	Intel
	Considering UE capability for DAPS+DC (effectively 3TX/3RX simultaneously), this scenario doesn’t seem practical.  

	CATT
	We tend to agree with comments from Qualcomm, that this is rather limited motivation with foreseeable complexity.

	LG
	Support

To minimize user QoS fluctuation during mobility is an important objective, and the support for close-to-zero ms SN change is crucial for guaranteed user QoS in EN-DC scenario. The first approach to achieve the objective is to take R16 DAPS as baseline and attempting to extend DAPS for close-to-zero ms SN change. We may need to evaluate the introduced UE complexity, which will depend on the scenarios subject to the support for SN change with close-to-zero ms interruption, and depending on the evaluation result, we may eventually need to sacrifice something, in case the increased complexity is not acceptable.  


Issue 3: 0ms handover between EN-DC cells 
Reference: RP-191007, RP-191345
Use case:

In current specification HO with EN-DC operation is supported, e.g. MN change with SN change and MN change without SN change. However, the further mobility enhancements for LTE in Rel-16 only targets standalone LTE operation without including EN-DC. In this case, the HO with EN-DC operation cannot achieve good handover performance with 0ms interruption. As EN-DC is expected to be widely deployed, it is worth considering to apply the mobility enhancement to handover case between EN-DC cells.

[image: image3.emf]Target MN

Source SN

Target SN

Source MN


Figure 3 Scenario of HO between EN-DC cells
Similarly as the above, the NR mobility and LTE mobility specified in Rel-16 can be considered to be re-used with changes adapting to EN-DC specific design.

Objective: 

· To specify a mechanism to support 0ms HO between EN-DC cells.
Q3: Companies are invited to share views on this use case and objective:
	Company
	Comments

	China Telecom
	Support Issue 3. In this scenario, if the solution based on Make-Before-Break in Rel-16 is re-used, it should be improved to be less complicated and power-consuming considering the double EN-DC cells.

	Telia Company
	Support.

Fast handover between EN-DC cells is important for Telia. Only SA based solution is not enough.

	Telstra
	Support

	BT
	We support 0ms handovers in R17 between EN-DC cells

	TI
	Support. We this is an important enhancement for mobility in the context of EN-DC networks, especially in FR2. In this case, due to the limited coverage of a NR cell deployed in FR2 and UE mobility, it could be possible that after the classical HO procedure and successive SN addition operated by the new (target) MN, another HO might be needed (at worst), hence reiterating again this whole time-wasting procedure. This improvement could also avoid unacceptable UE throughput degradations and fluctuations.

	Telefonica
	Support. 0ms handover between EN-DC cells is necessary in Rel-17 considering the widely adoption of NSA for 5G deployments

	LG Uplus
	Support. Also it is a desired scenario, but if we have more than 2 legs by the solution like make-before-break, then what kind of drawbacks can be expected? Any treatments to handle for the drawbacks also required to be considered.

	KPN
	We support the mobility enhancements to handover case between EN-DC cells, inclusive the support of 0ms HO.

	CMCC
	Support
Similar concern with issue 2, we prefer to achieve a lossless/0 ms handover, but we still need to consider different UE capability.

	Huawei
	Support. This issue will occur when MN is changed (MN HO) with SN change.

	LGE
	No strong view. In Rel-16, 0ms interruption handover is being introduced based on non-DC based architecture. The HO between EN-DC with 0ms interruption is basically to introduce DC based 0ms mobility solution that was excluded in Rel-16. We, however, agree that HO between EN-DC with 0ms interruption is beneficial for user QoS.

	China Unicom
	Support.
Similar view as issue 2.

	From Ericsson RP-192159
	A UE in DC which approaches the cell-edge, would today have to first perform a handover and then, an SCG is added. This causes interruptions which leads to reduced throughput etc. 

	Verizon
	If there is a SI/WI for this, we would like to see EN-DC HO interruption time reduction as part of the SI/WI because 0ms is difficult or impossible for many if not most of FR2 UEs

	DOCOMO
	Agree with Verizon


Phase II: feedback on detailed objectives

Based on the feedback from Phase I there is significant support on Issue 3 and the moderator proposes to discuss the detailed objective to support 0ms handover between EN-DC cells.

Objective Assumption: support 0ms handover between EN-DC cells:

- Should Rel-16 NR mobility mechanism for 0ms handover be used as baseline (e.g. DAPS solution)?

Companies are invited to provide views on the detailed scope to support the above objective.
	Company
	Comments

	Qualcomm Incorporated
	We don’t support 0ms HO between EN-DC cells to be included in Rel-17 scoping:

· Firstly, the requirement to support HO between EN-DC cells is not clear to us. When HO between EN-DC cells is triggered, it means that the UE should be in cell edge of LTE coverage. Then the UE’s radio condition will be poor. In such case, why and how does the UE still need to maintain DC during HO? In our understanding, one more reasonable choice is to first release DC, and then perform DAPS for LTE HO, which can be achieved by Rel-16 without any more spec change needed. 
· Secondly, we have to emphasize that it is non-trivial complexity implications on UE, e.g., need to maintain 4 legs at least for some duration. At least in short term, we think it seems to be unlikely for the UE to support 4 transceivers. If we have to specify some fancy solutions in Rel-17, we have strong concern that we will take a long discussion to end up in a paper work.  

	Nokia, Nokia Shanghai Bell
	DAPS has been agreed to be applicable for 2 cell groups only, and this could require support of 4 cell groups from UE. Therefore, we think some simpler mechanism needs to be applied for this case if anything is needed.

It should also be clarified whether both MN and SN change at the same time, or whether it’s only MN change (while leaving SN unchanged), as some companies seem to assume.

	Samsung
	Similar comments as in Issue 2. DAPS-like solution shouldn’t be considered. 

	Huawei
	Support

The inter-MN HO with SN change is supported in R15 for EN-DC. This may happen in the scenarios where MN and SN are collocated and with similar coverage, or the UE is moving across the edge of the MN and SN. In these scenario, the EN-DC can be configured in HO command, so that the UE can take advantage of SN link right after accessing the target side.

Similar as our comments for SN change issue, it is not necessary that legs > 2 must be supported to enable 0ms EN-DC HO. So we can first focus on the requirements by taking UE capability limitation into account.

	ZTE
	We support to have some study on this aspect, but the maximum number of connections supported simultaneously between the UE and the NW shall still be limited to two in Rel-17. So also for this we are not sure we should necessarily follow a DAPS based approach. 

	Apple
	Similar comments as in Issue 2. We should focus on feasible solution and take UE capability and UE complexity into account, and avoid such such enhancement based DAPS solution should be avoided. 

	Ericsson
	This is likely even more complicated and would require four connections. An alternative to this is that we first do a DAPS HO between MN1 and MN2, and during the DAPS HO the SNs are not used/deconfigured.

	Verizon
	Agree with Samsung

	Interdigital
	Similar comment as in Issue 2.  It would be best to have a common solution to address the different use cases when implementing HO with 0ms interruption.

	BT
	Support agree with Huawei this scenario might occur with MN/SN co-located in dense urban environment. Solution should address this scenario whilst taking UE capabilities into account.

	China Unicom
	We support 0ms handover between EN-DC cells, but the UE complexity should be considered.

	DOCOMO
	Agree with Samsung/Verizon.

	vivo 
	Not sure if it is needed in R17.

	MediaTek
	Do not support.

Support up to 4 cells transmission looks very complicate. We do not think this is really needed in R17.

	Telstra
	Agree with China Telecom

	CMCC
	Support
We prefer to achieve a lossless/0 ms handover with consideration of different UE capabilities.

	Vodafone
	Seems less important than some other cases.

	Intel
	Considering UE capability for DAPS+DC (effectively 4TX/4RX simultaneously), this scenario doesn’t seem practical.  

	CATT
	We tend to agree with comments from Qualcomm, that this is rather limited motivation with foreseeable complexity.

	LG
	Agree that the support of this scenario may introduce significant complexity if DAPS approach is to be simply extended (e.g. the support up to 4 cell groups – source/target PCell, source/target SN as mentioned by Qualcomm and Nokia). We may need to lower our desired objective such that e.g., the close-to-zero ms interruption is targeted only on SN change (but not on PCell change), as similar to the scenario in issue 2. 


Issue 4: fast (de)activation for SN/Scell
Reference: RP-190919, RP-191173 
Use cases:

It is evaluated in RP-190919 that in some cases NR UE power consumption is 3 to 4 times higher than LTE. In NSA deployment, MN provides the basic coverage and SN is worth considering to be (de)activated to save network energy consumption. 
More specifically, considering the characteristics of FR2 as the activation procedure might be too long, it is also worth considering how to improve the performance on SCG which is FR2.
Objective:
· Specify efficient activation/de-activation procedure for SN.
Q4: Companies are invited to share views on this use case and objective:
	Company
	Comments

	China Telecom
	We are interested in Issue 4 which is beneficial for power saving. Some emphasis may be placed on SCG (de)activation’s impact on EN-DC mobility. We should also consider other FR use cases besides FR2 SCG.

	Telia Company
	Interested on power saving improvement for NR (NSA).
Importance depends how much Uu latency is increased due to SGC/PSCell addition and release procedures and how often those are executed. 

	Telstra
	Agree with Telia’s comments

	BT
	We would support this proposal in order to protect reduce energy consumption of both the SN and the UE, allowing the SN resources to remain configured but allowing SCG to (de)activated due to payload, ideally a solution would be provided in R16

	TI
	Interested in power saving mechanisms, however we have some concerns on the use of this feature, in particular the SN de-activation: DC, as opposed to CA, can be set up only for connected mode UEs for several purposes (not only UE throughput boosting but also link robustness, reliability, …). It is not clear to us what does SN de-activation mean, in the sense that SN de-activation, to us, should imply DC is aborted.

	Telefonica
	We would support power saving improvements. Agree with Telia`s comments

	LG Uplus
	Support. Interested in the reduced time for (de)activation of SN/Scell and battery saving. The evaluation between the mechanism and power saving should be identified. 

	KPN
	Support. Interested in reducing energy consumption of both the SN and the UE. Other FR use cases besides FR2 SCG can be also considered.

	CMCC
	Support
Fast (de)activation for SCG/Scell could help to both UE power saving and fast configuration.

	Huawei
	Support. With high priority.

Power saving for NR link is very important from both of network point of view and UE point of view. The fast activation/deactivation of SCG in case of EN-DC can significantly decrease power consumption without increasing configuration signalling overhead and latency.

	LGE
	Since Rel-16 eDC/CA WI already includes fast activation for SN/SCell, we need to further wait the progress and completion results of Rel-16. 
In addition, since the fast (de)activation of SN/SCell is related to the power saving, we need to consider whether the fast (de)activation for power saving would be best treated in Rel-17 MR-DC scope or in somewhere else

	China Unicom
	Support.
Fast (de)activation for SCG/Scell are beneficial for UE power saving and network SN operation efficiency.

	From Ericsson RP-192159
	For CA, SCells can be activated and deactivated, this to adjust to the current traffic situation of the UE. In Dual Connectivity the PSCell can never be deactivated. Instead the whole SCG needs to be deconfigured if it should not be used, which is a slow and signaling intensive procedure. One approach would be to allow for suspending the SCG which for example will reduce UE power consumption when the SCG is not used, while still allow for quick return to DC-operation when needed. 

	Verizon
	Agree with CMCC, China Unicom, etc. Should consider both FR1 and FR2.

	DOCOMO
	Share the same view with Ericsson. Although EN-DC PSCell deactivation was not agreed to support in Rel-15, it is worth to revisit in Rel-17.


Phase II: Confirm the support of this feature (pending on RAN2#108 progress)
In current Rel-16 eDCCA discussion it was agreed to support suspension of the SCG, which might be overlapping with this issue. However in the current Rel-16 discussion the definition of suspension of the SCG and the specific mechanism are still unclear and therefore it has uncertainty whether this can be completed in Rel-16.

Assumption: As this issue has significant support, the moderator proposes to include this in Rel-17, if not completed in Rel-16. 

Companies are invited to confirm this assumption and if there are different views, please list in the table below.
	Company
	Comments

	Qualcomm Incorporated
	We think this is a useful feature for FR1+FR2 DC in below 2 perspectives:

· Power saving of SCG in FR2: in cases of bursty traffic, UE overheating and special traffic type (e.g. VoIP) under MRDC operations, data traffics may be paused in SCG, but the UE is still required to monitor PDCCH in PSCell / SCell of SCG, it will cause high power consumption especially in mmW deployment. 

· Long latency to release SCG and then add it back: according to RAN4 requirement on PSCell addition in EN-DC, at least 79ms latency is required to add NR PSCell back even if PSCell is known in FR1.
And RAN2#107b has agreed to support suspension of the SCG, which we think it is same as the terminology “fast activation/deactivation SCG/SN”. It showed that this feature has gotten majority support in RAN2. Thus, we think this feature should be included in Rel-17.
Meanwhile, we think Rel-17 can include its following enhancements in its scoping:

· Fast activation / deactivation via lower layer signalling: in Rel-16, it is highly likely we can only specify RRC based activation / deactivation because only two meetings are left for Rel-16. But we do see the necessity to introduce indication via lower layer signalling, especially in FR2 where radio condition changes quickly

· Extended to more than 1 SCG/SN: in RAN2#107b, it was agreed that “The UE supports at most one SCG configuration, suspended or not suspended, in Rel16.”. We think it makes sense to extend it to more than 1 SCG configuration, which could bring more spatial diversity for FR2 deployment. That is NW can fast activate / switch from one SN to another SN with lower layer signaling.


	Nokia, Nokia Shanghai Bell
	The SCG suspension was already agreed as part of DCCA WID for Rel-16 (see RAN2#107bis agreements) and could be sufficient for this use case.

	Samsung
	It is one of important topic for FR2 to work with due efficiency. We support it to be included in the WID

	Huawei
	Support

In RAN2 #108 meeting, it was concluded that RAN2 suggest to not  progress this objective further in Rel-16, and there has been already significant support for this topic and we believe this is necessary to be included this in Rel-17. 

	LG Uplus
	Support. Since RAN2 in Rel-16 will not do more work on this topic it should be addressed in Rel-17.

	ChinaTelecom
	Support.

We suggest fast (de)activation for SN in NR-DC be included in this issue. It is probable to align the mechanism for EN-DC and NR-DC, while it needs further discussion.

	ZTE
	Support.
Since RAN2 determined not to progress this objective further in Rel-16, we support to include this in Rel-17.

	Apple
	Support. 

Fast SCG activation/deactivation is beneficial for UE power saving in MR-DC and RRC signalling overhead reduction for SCG configuration. 

According to RAN2#108 agreement, SCG suspension is not supported in Rel-16 due to diverse solutions and limited discussion time. Considering many companies are interested in this issue and the mechanism has significant benefit, this issue should be supported in Rel-17.

	Ericsson
	We understand this objective to be what in the Rel-16 MR DC/CA WI is called “SCG suspension”, for which some progress has been reached, however, RAN2 agreed to be drop from Rel-16 this due to time limitation. We believe we can finalize this work in Rel-17.

	TI
	There is also another currently ongoing e-mail discussion (i.e. Summary of Rel-17 email discussion on NR network energy savings) where MR-DC aspects are considered for network energy saving purposes. We would prefer to include these aspects in a Rel-17 WI on MR-DC enhancements as we see this as a “nice to have” (we clarified a bit on the use case with respect to what we expressed during the Phase 1) even though it is not clear to us in which use cases the (de)activation needs to be “fast”.

	Verizon
	Agree with Qualcomm and Samsung

	Interdigital
	This feature was agreed for Rel16 (as pointed out by Nokia) but was not completed due to lack of time.  It should therefore be discussed in Rel17.

	China Unicom
	We support to include this in Rel-17, if not completed in Rel-16.

	DOCOMO
	Leftovers from Rel-16 could be worked in Rel-17.

	vivo
	It is important topic in R16, however due to time limitation, it are not specified in R16. It should be supported in R17.

	MediaTek
	We are fine to continue the discussion of “SCG suspension” in R17. But we would like to understand the motivation of this objective. If it is for power saving purpose, power saving signal for PSCell is introduced in R16. We wondering whether this is enough.

	Telstra
	Agree with Qualcomm

	CMCC
	Support

We think this feature is useful and should be studied in Rel-17.

	Vodafone
	Would seem a good idea if it can optimise network and UE power savings. The power saving should be quantified first though for the network and the UE side. 

	Intel
	We support to include SCG suspension in Rel-17 but we should minimize the complexity with the simple/straightforward solution. 

	CATT
	We support this, as it has been studied in R16 and there has been wide support to the use case.

	LG
	Support. 
We are fine to keep discussion of suspended SCG in Rel-17. Moreover, more than one SCG configuration (only one SCG is activated) can be considered, in which SCG suspension offers meaningful gain. .


Issue 5: any other issue

Please feel free to add any other use cases here.
……
Q5: Companies are invited to share views on this use case and objective:
Phase II: more leftovers from Rel-16 eDCCA and LTE/NR mobility

Some of the leftovers have already been identified before and based upon the progress in RAN2#107bis meeting, there could be more leftovers which have been listed below. Companies are asked to provide feedback accordingly or add other potential aspects.
Issue 5-1: Reduced interruption for Inter-MN handover without SN change in MR-DC

	Company
	Comments

	From Ericsson RP-192159
	Similar to the scenario of reduced interruption for SN change in MR-DC, we believe it is a likely scenario that the UE moves in to the coverage of another MN but the SN remains the same. Based on current specifications in this scenario, the UE would have to perform a RA procedure towards the SN even though the SN remains the same. And it is likely that all the UE's traffic goes via the SN in this case. To avoid interruptions to the UE's traffic via the SN it is suggested that RAN should have an objective to reduce interruptions for MN-change without SN change.
We think that this solution does not necessarily involved DAPS HO for the MN-change.

	Qualcomm Incorporated
	We agree that some optimization is useful on top of existing procedure of inter-MN handover without SN change specified in TS 37.240. For example, the RACH procedure in PSCell may be skipped if SN is not changed.

	Nokia, Nokia Shanghai Bell
	This could be considered but if the use cases and benefits are clarified first.

	Samsung
	No support or low priority
Having similar view with Nokia. Every optimization has its own benefit. The question is how important the scenario is in the real deployments.

	Huawei
	Support
We support that the SN link can be maintained during inter-MN HO with SN change.

	LG Uplus
	Support

	ZTE
	Support.

We think some optimization can be studied to avoid the interruption in SCG (e.g. to avoid RACH in SCG)

	Apple
	Agree with Nokia. The use case and benefit should be clarified first. 

	DOCOMO
	Agree with Nokia, Samsung and Apple

	TI
	It could be of interest to analyse the different deployment configurations based on the spectrum allocations of both RATs. In (NG)EN-DC, for instance, it might be possible to have inter-MN HO without SN change if NR is not co-located with LTE nodes and has a similar coverage than LTE. In case of co-located scenarios and comparable coverages of both LTE and NR, the issue could be possible the cell-edge.

	Interdigital
	We see the benefits mentioned by other companies.  However, we think in most deployments, the UE will experience HO with SN change much more frequently than without SN change, so this feature seems not essential for Rel-17 and it should not be prioritized.

	BT
	This scenario can occur often. Support Optimisation of this procedure, see the benefits in skipping RACH procedure where the SN is not changed

	China Unicom
	Support, since in this scenario, some procedures may not necessary, optimization should be further studied.

	vivo
	Not sure if it is needed in R17.

	MediaTek
	Not sure why this is necessary.

We have similar view as Nokia and Samsung.

	CMCC
	Support.

SN link can be maintained during inter-MN HO with SN change.

	Vodafone
	We see that change of LTE cell without change of NR cell for EN-DC is a likely scenario, so for EN-DC it could be useful to minimise LTE interruptions on MN cell change, if the gain is justified.

	Intel
	We also think that this scenario is not the main case for Rel-17.

	CATT
	We are not sure if this is really useful.

	LG
	It should be first clarified if how important this scenario is.


Issue 5-2: Early measurement reporting of stored SCell/SCG with RRC (Connection) Resume

	Company
	Comments

	From Ericsson RP-192159
	In Rel-16 it is added support for UE reporting measurements of candidate SCells when the UE enters connected. However, in many scenarios users are static and hence the SCells which the UE had prior to entering INACTIVE would also be perfectly fine when the UE returns to CONNECTED later. Therefore it is suggested that the UE should indicate whether this is the case or not, i.e. if the SCells/SCG which is in the UE's AS context is still good or not.

	Qualcomm Incorporated
	We support the basic idea that the UE provides some assistance information to NW whether the UE stored SCG/SCell configuration is still valid upon resume. However, we think that it is important that the UE reports such assistance information to NW before Msg4 (i.e. RRCResume message) because early measurement results can be reported in Msg5 as specified in Rel-16 DCCA. If such assistance information is sent in/after Msg5, we think this information is not useful for the NW.  
In summary, we only support the mechanism that the UE provides some assistance information whether the UE stored SCG/SCell configuration is still valid upon resume in Msg3.

	Nokia, Nokia Shanghai Bell
	This seems something that could be considerd in Rel-17 as it’s not hugely complex.

	Samsung
	No support
We assume UE indicates the information in Msg 3 in this solution. We are in general not in favour to include additional information in Msg 3. 

	Huawei
	Not support this.
We agree with Samsung that changing MSG3 is not our favorite and we don’t see much need to have it in Rel-17.

	LG Uplus
	Support with lower priority

	ZTE
	No support.
We share the similar view with Samsung and Huawei that the Msg3 based solution is not necessary.

	Apple
	We share Qualcomm’s view that UE can simply indicate whether the stored CA/DC configuration is valid or not. 

	DOCOMO
	Agree with Samsung, Huawei and ZTE.

	Interdigital
	Reporting of cell measurement status during the resume procedure allows the UE to use the stored SCG/SCell configuration more quickly and can speed up data transmission on SCG terminated bearers.  Frequent transitions between INACTIVE and CONNECTED with SCG bearers configured can be a common use case.  We also agree with Nokia that this feature is quite simple and if it cannot be completed in Rel16, it should be part of Rel17.

	China Unicom
	Early measurement report in INACTIVE state can reduce latency enormously, we support if it cannot be completed in Rel16, it should be part of Rel17.

	vivo
	Not sure if it is needed in R17.

	MediaTek
	Not support

Similar view as Samsung and Huawei. We do not want to change MSG3.  Also the benefits is unclear to us. The NW could anyway get the early measurement results in MSG5. It does not save much time to report in MSG3 also how much information the UE could report in MSG3 is questionable.

	CMCC
	Agree with Samsung, Huawei ZTE and DOCOMO.

	Intel 
	Indicating whether the measurement is available or not was discussed during Rel-16 but it was not agreed. We are ok to have further discussion but with lower priority. 

	CATT
	No need. We agree with comments from Samsung and Huawei.

	LG
	Support. 
But, we need to track the real-time progress of R16 DCCA. 

In Rel-16 we already agreed that UE may store MCG SCell/SCG configuration upon initiation of resume procedure. To achieve the latency benefits with the stored configuration, the stored SCG should be able to be selectively resumed upon RRC resume. Moreover, if random access to resume the suspended SCG could be performed in parallel with RRC resume, the latency reduction would be maximized. 




Issue 5-3: Fast PCell recovery via SCell

	Company
	Comments

	From Ericsson RP-192159
	In the Rel-16 MR-DC/CA WI, work is ongoing for recover from an MCG-failure via the SCG. However in CA, if the PCell fails the UE will trigger RLF/reestablishment if the PCell fails, even if the UE has an SCell with works without problems. To avoid RLF/reestablishments in CA-scenarios the Rel-16 concept from MR-DC/CA could be extend such that if the PCell fails the UE can recover via an SCell.
This is useful for example in scenarios with remote radio heads where the UE moves within the coverage of an pico SCell such that a PCell change should happen. As indicated before, in these scenarios it is likely that most of the traffic goes via the SCell.

	Qualcomm Incorporated
	We think it should be a corner case that radio condition of SCell is better than PCell (Note that UE performs RLM only in Pcell)
•
To report PCell failure indication, SCell needs to satisfy all below conditions which are strict

· SCell should be configured with UL and DL.
· Cell should be configured with PUCCH
· SCell should be configured with sTAG. 

In short, for NR licensed, PCell recovery via SCell requires big spec change / efforts for a corner case and strict conditions. Thus, we don’t prefer to include it in Rel-17.



	Nokia, Nokia Shanghai Bell
	We support considering this in Rel-17 WID.

	Samsung
	No support
We don’t think it is the main case to be considered. It should be first justified how significant the target scenario (i.e. PCell is gone while SCell is still working) is in the real world.

	Huawei
	Not support this

We agree with Samsung and don't think it is essential to have this in Rel-17.

	LG Uplus
	No support

	ZTE
	Support.
We see some benefit in the HetNet scenarios. Since the split SRB1 based procedure for fast MCG failure recovery can be considered as baseline, we think the impact is quite limited.

	Apple
	It should be supported in Rel-17.

The motivation is same as that for MCG fast recovery via SCG link, i.e. reduce the interruption time for recovery, keep data transmission during the recovery, and reduce the signalling overhead for recovery. 

In Rel-16, we support the enhancement for DC, and for Rel-17, the enhancement for CA should be supported.

	DOCOMO
	Given that the existing CA mechanism works since LTE, the target scenario needs to be clarified, at first.

	TI
	It could be “nice to have” introducing further CA enhancements so to avoid RLF/connection reestablishment in case of PCell failure with SCell still working properly.

	Interdigital
	This feature seems not essential for Rel-17 and should not be prioritized.  The use case here seems limited to the scenario where the SCell is in better radio conditions that the PCell.  While this is possible, it may be a rare case.  

	China Unicom
	Support, common SCell configuration is useful to reduce signalling overhead.

	vivo
	Not sure if it is needed in R17.

	MediaTek
	Not support

Similar view as Samsung. Do not understand how to use SCell while PCell is OOS.

	CMCC
	Not support

No need to consider in Rel-17 as it is not a main case.

	Vodafone
	Interesting in principle to reduce any outage in case of RLF, but not very clear on the exact UE operating scenario. Unlikely to be in 2UL CA if even with 1UL the device experiences an RLF, so it is a bit unclear as to what is gained beyond what happens today, and needs to be clarified first. 

	Intel
	The required spec change doesn’t seem to justify the benefit because we need to support RLM on SCell and also we need to support additional/temporary uplink PUCCH on SCell while PCell is not working. 

	CATT
	No need. We agree with comments from Samsung and Huawei.

	LG
	Do not think this enhancement is important. While the benefit is not clear, the specification may not be marginal. 


Issue 5-4: common SCell configuration for NR MCG and SCG

During R16 eDCCA discussion in RAN2 #107bis meeting, some companies supported to introduce common SCell configuration for NR CA enhancement. However, due to time limitation, it was agreed that this optimization will not be pursued in R16. Considering support of common SCell configuration is beneficial to reduce signaling overhead, it can be discussed further whether to support this in Rel-17.

Objective:

· Specify common SCell configuration for NR MCG and SCG.
	Company
	Comments

	Qualcomm Incorporated
	Support.
We think it is useful and LTE euCA has supported it. Thus, no much spec work is required.

	Nokia, Nokia Shanghai Bell
	This was decided to be left out of Rel-16 due to time considerations, so we think should be reconsidered for Rel-17.

	Samsung
	No support
It is merely to reduce the signalling overhead for reconfiguration message. We don’t see significant need for this. 

	Huawei
	Support

Considering there are more configurations for NR Cell compared with LTE, we believe signalling reduction is quite important and common SCell configuration is useful to reduce configuration overhead.

	LG Uplus
	Not support. Not sure about real commercial scenario.

	ZTE
	Support.

Since it has already been supported in euCA, we think the LTE similar solution can be considered as a baseline, and the impact can be quite limited.

	Apple
	From signalling overhead reduction perspective, this issue may be considered. It could be considered in Rel-17, but should be in low priority.

	DOCOMO
	Not sure how much benefit is obtained, given the likelihood that different cells may have different configurations, e.g. between FR1 and FR2.

	Ericsson
	This was discussed in RAN2#107bis but abandoned for Rel-16 due to unclear benefits and complexity. It the gains of this solution is unclear to us. We also note that RRC DL Segmentation is added as a TEI16 item to address potential large configurations. 

	TI
	It could be beneficial, also considering that a baseline solution to start from is available (LTE euCA).

	Interdigital
	This feature seems not essential for Rel-17 and should not be prioritized.  The benefits of this are limited to signalling and it would be preferable to focus on other enhancements which relate to latency reduction and robustness improvements.

	vivo
	Not sure if it is needed in R17.

	MediaTek
	Not support or low priority 
We think signalling optimization is not a very important but RAN2 can discuss if there is extra time.

	CMCC
	Support.

Common SCell configuration can help in signalling reduction.

	Intel
	RAN2 already discussed in REl-16 but couldn’t conclude. We could have further discuss it in REl-17 but it should be lower priority. 

	CATT
	No need. We agree with comments from Samsung. 

	LG
	Fine to consider, but the benefit needs to be further clarified. If more than one SCG can be configured In R17, such common configuration will be more useful.


Issue 5-5: MCG failure recovery improvement to support more failure types
Use case:
In R16, the fast MCG failure recovery via SCG is to be specified to avoid triggering RRC reestablishment when SCG is available. However, only MCG RLF is supported for the failure recovery, while other MCG failure types are not to be supported in R16, which limits the use cases of this fast recovery mechanism. Therefore, it is worthwhile to consider to support fast failure recovery for other MCG failure types in R17.

Objective:
• Support fast failure recovery for the MCG failure types other than RLF.
	Company
	Comments

	Qualcomm Incorporated
	We think supporting for RLF is sufficient. The other cases (including security failure, HO failure and reconfiguration failure) are corner cases.

	Nokia, Nokia Shanghai Bell
	We do not quite understand what are these “other” MCG failures – is this referring to PDCP duplication failure, or something else?

	Samsung
	We don’t understand the scenario either.

	Huawei
	Support

The cases we are considering are mainly for reconfiguration failure and HO failure. Currently we only agreed to use this mechanism for RLF. For EN-DC, we do not think reconfiguration failure and HO failure are corner cases. 

We assume that there is not much specification effort required for other failure cases other than MCG RLF. So it would be straight forward to support MCG failure recovery by same mechanism for other failure cases in R17.

	LG Uplus
	Less priority

	ZTE
	No support.
This has been discussed in Rel-16, and the most useful failure types have already been supported, thus we don’t think we need to reopen such discussion again in Rel-17.

	Apple
	We think it is sufficient only for RLF case, and there is no need to consider other cases. 

	DOCOMO
	First of all, other use cases need to be identified and how often it happens.

	Ericsson
	Less priority.

	TI
	Agree with Huawei that, for EN-DC, reconfiguration failure and HO failure are not corner cases, hence it is beneficial to support fast failure recovery for the MCG failure types other than RLF.

	Interdigital
	If specification impact of supporting this is minimal, it could be considered to include this in Rel17 since it can avoid re-establishment in the case of failures other than RLF (e.g. HO, reconfiguration).

	vivo
	Not sure if it is needed in R17.

	MediaTek
	Not support

The other failure case is not so common in real NW. We think that current solution is sufficient.

	CMCC
	Agree with Huawei and TI.

	Vodafone
	Agree with DOCOMO.

	Intel
	We don’t see any use cases other than RLF. 

	CATT
	No need. 

	LG
	Do not support. For the MCG fast recovery, the RLF case is the main use case and hence considered enough.


Issue 5-6: SCell handling for DAPS 

Use case:

In R16 mobility enhancement WIs for both of NR and LTE, the DAPS method is now mainly addressing the PCell case. For SCell case, it is a bit risky whether this can be well addressed in Rel-16. If it cannot be completed in Rel-16, this is seen a potential enhancement for Rel-17.

Objective:

· Specify mechanism of DAPS for SCell
	Company
	Comments

	Qualcomm Incorporated 
	Not support

The requirement is not clear to us. When HO is triggered, it means that the UE should be in cell edge. Then the UE’s radio condition will be poor. In such case, why the UE still need to maintain CA during HO? 

	Nokia, Nokia Shanghai Bell
	The other cases seem more important so we think this could be omitted from the WID: It’s already doubtful whether DAPS will be supported even for PCells.

It's also not clear how this relates to issue 2 (“0ms change for SN in NSA deployment”)?

	Samsung
	To maintain the data rate during DAPS HO, it might be useful if SCells are still used during HO. We can consider support if it is not very complex.

	Huawei
	Support

In R16, it has been agreed that the SCell can be configured as activated state in target side during HO. For DAPS, it is straightforward to support direct SCell state configuration too. However, since this also involves RAN4 requirement, it is difficult to be supported in R16 considering time line in RAN4. So this can be supported in R17. 

Issue 2 is to address SN change while this one is to address SCell change within one SN.

	ZTE
	We think the DAPS with SCell can be supported in Rel-16 already and it is up to NW implementation to determine whether the SCell in source side shall be released or not based on UE capability. 

	Apple
	It is still open in Rel-16 discussion. And this issue should be postponed.

	Ericsson
	In Rel-16 DAPS HO, we believe it is up to the NW whether the source SCells are kept/releases during DAPS HO, however what may be missing (pending RAN2 progress) is for the NW to know (e.g. UE capabilities) if the UE can activate/configure SCells in the target in a DAPS HO.

	TI
	This seems to us as an optimization of a feature (DAPS) which is still under specifications, hence this could be decided once the related work in Rel-16 is concluded.

	Interdigital
	This enhancement seems less critical given that the bearers that require reduced interruption can always be mapped to the PCell.  We would suggest this enhancement is not part of Rel17, or considered with low priority.

	DOCOMO
	Agree with Nokia

	vivo
	Not sure if it is needed in R17.

	MediaTek
	Not support

Actually we do not understand what the intention is and what UE should do.

	CMCC
	Wait for Rel-16 conclusion.

	Intel
	We are also not sure what scenario this issue resolve. 

	CATT
	We do not see a strong need for this.

	LG
	Need to look at the final conclusion of R17 DAPS HO. 

If UE may be able to keep using source SCells during DAPS HO, this issue can be considered as network implementation. If not ,we can consider this kind of optimization in R17.


Issue 5-7: combination of DAPS and CHO

Use case:

In R16 mobility enhancement WIs for both of NR and LTE, the DAPS method is supported for reduction in user data interruption during handover, and conditional HO is supported for handover robustness improvement. Since during CHO, there still will be data interruption, then it was proposed to support the combination of CHO and DAPS. However, since the details of DAPS and CHO are still under discussion by RAN2, it might be risky to complete the combination of both of solutions. In this case, the combination could be considered in R17, if it is not completed in R16.

Objective:

· Specify combination of DAPS and CHO.
	Company
	Comments

	Qualcomm Incorporated 
	Not support.
Its use scenario is not clear to us. The main intention to introduce CHO is to enhance robust of HO in scenario that the channel condition may change quickly, i.e. the radio condition of source cell is poor during HO execution. In our understanding, the basic principle of CHO is that source cell can trust UE to select a suitable target cell and suitable time to send RRCReconfigurationComplete message. That is why RAN2 agreed no “bye signal” of CHO. If we have to specify combination of DAPS and CHO, we think it will break the spirit of CHO.      
Furthermore, in our understanding, this combination (if need to do) should be first studied how to support for HO of single connectivity cells. Thus, it should be discussed in WI related to Mobility further enhancement, instead of MR-DC enhancement. 

	Nokia, Nokia Shanghai Bell
	We think this can be considered if it’s not done in Rel-16.

	Samsung
	We can consider if time allows. 

	Huawei
	Support

The combination of DAPS and CHO can guarantee 0ms data interruption for CHO solution, so it was proposed in R16 and supported by several companies. If it cannot be completed in R16, we think it can be included in R17.

	LG Uplus
	It can be considered if time allows.

	ChinaTelecom
	Support.

As remained issues in mobility enhancement, we suggest to include the combination of DAPS and HO in Rel-17. The combination can be useful for scenarios with high reliability and low latency requirements. Besides, there have been some potential solutions for this issue, which will save considerable time. 

	ZTE
	We think this can be considered, if it is not supported in Rel-16. However we also agree with Qualcomm that in case it should first be studied how to support DAPS and CHO for single connectivity cells.

	Apple
	It’s still open in Rel-16 discussion. 

	Ericsson
	While not being an important combination to support, a limited version of this may be supported already in Rel-16 and we do not think we need to optimize further.

	TI
	This seems to us as an optimization of features (DAPS and CHO) which are still under specifications, hence this could be decided once the related work in Rel-16 is concluded.

	Interdigital
	CHO and DAPS address different problems (HO robustness and 0ms interruption).  It should be possible for the network to try to achieve both, and so we think this should be included in R17.

	BT
	Support the combination DAPs and CHO 

	DOCOMO
	Agree with Nokia and Samsung

	vivo
	We are ok if time is allowed. This will be helpful for the reliability. 

	MediaTek
	Low priority

In general, we are fine to study but does not think it is very important scenario.

	CMCC
	Support.

We are ok with combination of DAPS and CHO.

	Intel
	The use case using both CHO and DAPS is not clear. If we reduce interruption, it can naturally improve the reliability of HO command by sending RRC reconfiguration with sync message earlier than the actual HO timing, vice versa. 

	CATT
	Maybe OK, with lower priority. 

	LG
	Support with low priority

We think there won’t be many practical scenarios that require this combined solution. Before starting any work to support this, the use case of this combined solution needs to be clearly clarified. 


Issue 5-8: Leftovers of conditional PSCell addition/change
Use case:

The conditional PSCell addition/change was added to the NR mobility WID in September 2019, but it’s unclear if all use cases (i.e. MN-initiated PSCell addition, MN-initiated PSCell change and SN-initiated PSCell change) will be possible to specify in Rel-16. Therefore, any work that is not completed in Rel-16 could be done in Rel-17 instead.

Objective:

· Specify leftovers of conditional PSCell addition/change that are not completed in Rel-16 (e.g. possibly MN-initiated PSCell change, which has been deprioritized).
	Company
	Comments

	Nokia, Nokia Shanghai Bell
	This should be discussed in December RAN after considering the progress of the Rel-16 conditional PSCell addition/change.

	Samsung
	Depending on the progress in NR mobility WI, something may need to be done in Rel-17.

	Huawei
	There seems progress and also leftover in NR mobility WI and so it needs to be estimated further. 

	ZTE
	We support to include the leftovers for conditional PSCell addition/change in Rel-17.

	Apple
	It may be considered in Rel-17.  

	DOCOMO
	Given that Rel-16 focuses on intra-SN case, we support to address the other leftover cases, e.g. PSCell change between different SNs, and PSCell addition.

	Ericsson
	This has been discussed in Rel-16 MobEnh WI and the complexity is rather large. The intention of the CHO is to improve robustness, but conditional SCG addition/release/change seem to not be for improving robustness.

Could be considered with lower priority.

	TI
	As usual, we’ll consider leftovers of Rel-X to Rel-(X+1), therefore leftovers for conditional PSCell addition/change can be in Rel-17.

	Interdigital
	We think any work on conditional PSCell addition/change which was not considered in Rel16 (including procedures with MN involvement) due to lack of time can be considered in Rel17.

	vivo
	In rel-16, most of the scenario will be down prioritized (further confirmed by RANP). We are OK to include this part in MR-DC in rel-17. 

	MediaTek
	We are fine to consider this in R17 but think this could be in low priority.

	CMCC
	Wait for Rel-16 NR mobility WI conclusion.

	Intel
	We support to complete conditional PSCell addition/change with MN-involved conditional PSCell change in Rel-17.

	CATT
	Maybe OK, with lower priority.

	LG
	Support

In R16, only limited scenario i.e., intra-SN change w/o MN involvement would be discussed according to RAN2 progress. For more practical scenarios in MR-DC, it should be discussed further in R17.

	Qualcomm Incorporated
	RAN2#108 agreed to only support SN-initiated intra-SN PSCell change in release-16. We think inter-SN PSCell change is very important scenario and should be supported in release-17. We can work on other cases if time allows.


Issue 5-9: Leftovers of NR mobility WI for FR2 mobility
Use case:

Interruption time reduction solution (i.e. DAPS) specified by NR mobility WI is not applicable to FR2 handover. On the other hands, handover interruption is more severe in FR2 because RACH periodicity can be up to 160 msec. 

RAN4 can study if DAPS can be made applicable for FR2 handover, and if found not, RAN2 can specify necessary enhancements to avoid simultaneous Tx towards both source and target. Yet another simpler solution is to specify LTE MBB (e.g. continuing tx/rx with the source until RACH is triggered in the target) in NR. NR mobility WI did not consider MBB in its scope with the assumption that DAPS solution is applicable for FR2 as well. Since the assumption is not correct and MBB is simple protocol enhancement, it should be specified in NR as well. 
Objective:

· Mobility enhancements for FR2
· Study if Rel-16 DAPS is applicable to FR2 involved handover (RAN4)

· Enhance Rel-16 DAPS for FR2 involved handover if DAPS is not applicable to FR2 (RAN2)

· Specify LTE Release 14 type MBB solution (RAN2).
	Company
	Comments

	Samsung
	If we don’t do this, FR2 will suffer from very long handover interruption, which would be unacceptable for FR2 deployed networks. 

	Huawei
	We are OK to have this in MR-DC WI but prefer to have one single solution to solve FR2 problems. 

	ZTE
	If DAPS is not feasible for FR2, then we prefer to have a Rel-14 MBB similar solution.

	Apple
	DAPS HO design in R16 only focuses on FR1 specific mobility. Then we need to consider the enhancement to support FR2 mobility scenario. At least the single transmission/single reception type UE should be considered in the enhancement. 

Besides DAPS handover, considering the FR2 specific mobility characteristics, e.g. small cell deployment and high cell change frequency, we should consider the further enhancement on conditional handover and fast cell change via lower layer indication method.

	Ericsson
	We think that DAPS as in Rel-16 has some limitations in FR2. We would like to have a common solution for FR1 and FR2 to avoid complexity, hence it can be considered to make enhancements to DAPS for FR2, e.g. TDM solution between source and target.

	TI
	It is essential to address mobility-related mechanisms specific for FR2, hence we support a single solution (preferably) to be specified in Rel-17. 

	Verizon
	Support. Essential to FR2.

	Interdigital
	A reduced interruption mechanism should be applicable for both FR1 and FR2.  However, it would be preferable to have the same solution for both frequency bands.

	DOCOMO
	Agree with ZTE

	vivo
	We are OK to have this issue in MR-DC. Otherwise, the interruption for FR2 will be a critical issue.

	Mediatek
	Since DAPS HO for FR2 to FR2 case is not supported in Rel-16, we should consider how to reduce HO interruption for FR2 Handover due to the long latency in legacy HO.

	CMCC
	Agree with Huawei.

	Intel
	Reducing interruption time is also important in FR2. Therefore, it is high priority for us to complete the feasibility study of REl-16 DAPS for FR2.  


Issue 5-10: Fast SCell activation for cells with long SSB periodicity
Use case: In NR it is possible to configure very sparse SSB periodicity (up to 160 ms). Introducing temporary reference signals for faster SCell activation is still under discussion in RAN1/RAN2 in Rel-16. These temporary reference signals are activated when the SCell is added/activated which allows the UE to faster acquire synchronization and perform measurements which reduces the SCell activation.

Objective:

· Temporary frequent reference signals to enable faster SCell activation.
	Company
	Comments

	Ericsson
	To improve CA utilization, we think this is an important objective since currently in NR the activation delay can be rather large, especially in FR2.

	DOCOMO
	It seems a contradictory requirement. Why not simply use short periodicity…

	MediaTek
	Similar view as DOCOMO. Why not just use short SSB periodicity.

	Intel
	We understand that it was discussed in RAN1 based on RAN2 request on the possibility of adding more RS to reduce the delay in SCell activation. We need to check the RAN1 status in REl-16. 

	LG
	Not sure if the gain and scenario can be sufficiently justified.

	
	

	
	

	
	


Issue 5-11: SCell scheduling PCell
Use case: To allow a SCell to schedule a PCell/PSCell would increase the flexibility of cross carrier scheduling, which we believe would be useful to further increase the scheduling capacity of NR devices on an DSS cell.
Objective:

· Allow an SCell to schedule the PCell/PSCell.
	Company
	Comments

	Ericsson
	As described, this would improve scheduling flexibility and has been discussed for DSS.

	DOCOMO
	Not so convincing given that cross-carrier scheduling is not successful even for LTE.

	MediaTek
	Similar view as DOCOMO. Not convinced that this is needed.

	LG
	Not sure if the gain and scenario can be sufficiently justified.

	
	

	
	

	
	

	
	


3. Summary

Phase I summary
Summary of Issue 1:

14 companies provided their views in this document on this issue and all companies confirmed the issue: 13 companies support this Rel-17 objective, and 1 company thinks it is not urgent and can be done in future release. 3 companies explicitly mentioned lossless HO (even 0ms) between NR and LTE/EN-DC.
2 companies expressed the view via email that this bullet might be related to eDCCA in Rel-16.
Proposal 1: To continue the email discussion to justify whether to support one step HO from NR SA to EN-DC as an objective for MR-DC enhancements WI in Rel-16 or Rel-17. 

Proposal 2: To confirm to support lossless HO (even 0ms) between NR and LTE/EN-DC in Rel-17.
Summary of Issue 2:

13 companies provided their views in this document on this issue and all companies confirmed the issue. 12 companies support this Rel-17 objective, and 1 company is neutral.

1 company expressed the view via email that this might be related to Rel-16 NR mobility WI.

However from the sourcing companies view this has never been discussed under NR mobility and also not explicitly written in WI description. Based on the feedback, it is seen useful to have it in Rel-17.

Proposal 3: To confirm to support 0ms SN change in NSA deployment in Rel-17.
Summary of Issue 3:

13 companies provided their view in this document on this issue and all companies confirmed the issues. 12 companies support this Rel-17 objective, and 1 company is neutral.

1 company expressed the view via email that this might be related to Rel-16 NR mobility WI.

However from the sourcing companies view this has never been discussed under NR mobility and also not explicitly written in WI description. Based on the feedback, it is seen useful to have it in Rel-17.
Proposal 4: To confirm to support 0ms HO between EN-DC cells in Rel-17.
Summary of Issue 4:

13 companies provided their view in this document on this issue and all companies are interested in power saving for NR link in EN-DC. 9 companies support this Rel-17 objective, 3 companies have further consideration on the signaling latency reduction or detailed SN (de)activation use cases, and 1 company has concern that this issue is related to current on-going Rel-16 eDCCA WI. 2 companies expressed similar view via email about the potential overlapping with the on-going Rel-16 eDCCA WI.

Considering there may be several potential solutions to perform SN (de)activation, which have different impact on latency reduction or UE behaviors, it would be more feasible to do the evaluation on power saving and latency reduction in stage 3 based on the more detailed solutions. In addition, we understood there is an ongoing Rel-16 WI on DC/CA enhancements, while the current Rel-16 WI scope already includes a lot of open issues on the table. We think it is more realistic to specify SN (de)activation mechanism in Rel-17.

Proposal 5: To continue the email discussion to justify whether efficient SN activation/de-activation for power saving and signaling latency reduction can be done in Rel-16 or Rel-17.
As some topics are still under Rel-16 discussion it is possible that there would be some additional leftovers. Therefore this email discussion seems suitable to be continued to take this part into account as well. There are additional aspects proposed to be considered in Rel-17, including reduced interruption for inter-MN handover without SN change in MR-DC, early measurement reporting of stored SCell/SCG with RRC Resume and fast PCell recovery via SCell. These aspects need more feedback from companies and it can be further discussed before December meeting.
Proposal 6: to continue the email discussion on potential leftovers from Rel-16 related WIs (e.g. DC/CA enhancements and NR mobility) including the above mentioned aspects.

Phase II summary
There are more than 20 companies joining the discussion and below is the summary for Phase II.

Summary of Issue 1-1:

For issue 1-1, according to the RAN2 #108 meeting progress, 13 companies confirmed this has been addressed in TEI16 and therefore no needed to be discussed in Rel-17 anymore. 1 company raised the concern that this may have CN impact. At RAN2#108 meeting an LS in R2-1916600 has already been sent to corresponding groups to check any potential impact, and according to companies feedback, this seems feasible to be completed in Rel-16. 
Proposal 1-1: one step HO from NR SA to EN-DC is supported in Rel-16 and there is no need to include this in Rel-17. 

Summary of Issue 1-2:
For issue 1-2, in addition to the support by 4 companies in phase I, 21 companies provided their views on this issue. 

Regarding lossless handover between NR and LTE/EN-DC, 15 companies expressed the support of this requirement, and 6 companies think there might be potential impact on SA2/CT1/RAN3 for supporting lossless handover. 6 companies proposed to seek for a solution by taking UE capabilities into account, i.e. not to increase the UE capability to support more than 2 legs. In summary there is a generic support for lossless handover with the consideration to minimize the impact on UE capability and impact on other groups.

Proposal 1-2a: to specify a solution supporting lossless handover between LTE/EN-DC in Rel-17, with the UE capability to support no more than 2 legs for the connection to the network. Potential impact on CN should be minimized.
Regarding 0ms handover between NR and LTE/EN-DC, 11 companies expressed the support of this requirement. 6 companies feel this requirement might lead to even more complicated solution and assume there is no need to support this or with low priority. 4 companies think the requirement might not need to be strictly to 0ms as the target should be reducing the interruption time with the consideration of UE complexity. 5 companies also pointed out this might have potential impact to other groups. 1 company proposed to only consider 0ms handover between NR and LTE to avoid UE complexity.

In summary there is wide support from operators but considering the potential complexity introduced for strictly 0ms handover, it seems the target could be soften to support nearly 0ms handover interruption with consideration of not increasing UE complexity. Therefore it seems a need to study the solution first if there is any solution to satisfy these requirements.

Proposal 1-2b: to study if there is any simplified solution to reduce the interruption time to nearly 0ms between NR and LTE/EN-DC handover, with UE capability to support no more than 2 legs for the connection to the network. Potential impact on CN should be minimized.

Summary of Issue 2:

18 companies provided their views on this issue. 11 companies agree to study solutions on reducing interruption time during SN change, and 7 companies think this is not essential or with low priority. For solution selection,  5 companies think 0ms SN change based on R16 DAPS solution can be reused in Rel-17, while 6 companies have concerns on the complexity on DAPS solution and prefer to have simpler solutions. 
In summary there is support to have this requirement but also concerns due to the potential extra UE complexity. It is therefore proposed to study if there is any simple solution with minimal impact on the UE capability to achieve the target. 

Proposal 2: to study if there is any simplified solution to support 0m SN change, with UE capability to support no more than 2 legs for the connection to the network. 
Summary of Issue 3:

20 companies provided their view on this issue. In total, 13 companies support to reduce interruption during HO between EN-DC cells, and 7 companies don’t see this is essential for Rel-17. 6 companies think the solution should takeUE capability into account, and 6 companies prefer simpler solution other than DAPS.  It is therefore proposed to study if there is any simple solution with minimal impact on the UE capability to achieve the target. 

Proposal 3: to study if there is any simplified solution to support nearly 0ms handover between EN-DC cells, with UE capability to support no more than 2 legs for the connection to the network.
Summary of Issue 4:

22 companies provided their views on this issue and all companies agree to include this objective in Rel-17 as in RAN2 #108 meeting it wasagreed not to progress the “suspended SCG” in Rel-16.  3 companies explicitly mentioned that this requirement should also apply to FR2 and 1 company also raised the consideration for supporting NR-DC. 2 companies proposed to support more than one SCG/SN scenario. From moderator point of view, this issue gets wide support and so should be regarded as the high priority issue for Rel-17. The solution in principle should be generic to apply for MR-DC options and also for both FR1/FR2. It would also be good that we start from one SCG scenario to save time.

Proposal 4: To specify efficient SCG activation/de-activation mechanism for one SCG in Rel-17. Both FR1 and FR2 should be taken into account. FFS whether more than one SCGs need to be supported.

Summary of Issue 5:

For Issue 5-1, 20 companies provided their views on this issue. 10 companies see benefits to reduce interruption during inter-MN handover without SN change, 4 companies are unclear about the motivation or scenarios and 6 companies don’t see this is essential for Rel-17.  This issue can be regarded as a special case from issue for issue 3, and it is proposed to study together under issue 3.

Proposal 5-1: To study mechanism to reduce interruption on SCG during inter-MN handover without SN change, with UE capability to support no more than 2 legs for the connection to the network.

For Issue 5-2, 17 companies provided their views on this issue, wherein 7 companies agree to support early measurement reporting when transition from INACTIVE to CONNECTED, 8 companies don’t see this is needed for Rel-17, and 2 companies think this is low priority. As there are quite a few companies thinks this is not essential and considering the time limitation, it is proposed not to have this in Rel-17. 

Proposal 5-2: Early measurement reporting optimization for RRC resume is not supported in Rel-17.

For Issue 5-3, 19 companies provided their views on this issue. 6 companies support PCell failure recovery via SCell, 2 companies are not clear about the benifts and 11 companies do not think this is needed for Rel-17. It is therefore proposed not not include this in Rel-17.

Proposal 5-3: PCell failure recovery via SCell is not supported in Rel-17.

For Issue 5-4, 17 companies provided their views on this issue. 7 companies support to further discuss this in Rel-17, while 10 companies don't think this is needed for Rel-17. It is therefore proposed not to include this in Rel-17. 

Proposal 5-4: Common SCell configuration for NR MCG and SCG is not supported in Rel-17.

For Issue 5-5, 17 companies provided their views on this issue. 4 companies support to further discuss this in Rel-17, 10 companies don’t think this is needed and remaining companies are not clear about the criteria or benefits. Considering the limited time budget, it is therefore proposed not to include this in Rel-17.

Proposal 5-5: MCG failure recovery via SCG for failure case other than MCG RLF is not supported in Rel-17.

For Issue 5-6, 16 companies provided their views in this document on this issue. 3 companies support to further discuss this in Rel-17 and 8 companies do not, and 3 companies think this may not be concluded in Rel-16, therefore further check on Rel-16 progress is needed first. 3 companies think in Rel-16 it can already be achieved by network implementation. 2 companies think there might be a need for the UE to indicate whether it supports (de)activation of SCell during DAPS HO. 

It seems that companies are not converging on Rel-16 situation and currently there is little support for this issue. Considering the time budget, it is proposed not to include this in Rel-17. The potential UE capability can be discussed in Rel-16 first if the solution can be supported by network implentantion..

Proposal 5-6: SCell handling for DAPS is not supported in Rel-17.

For Issue 5-7, 19 companies provided their views  on this issue and 9 companies support to further discuss this in Rel-17, if it was not completed in Rel-16; 6 companies think this can be supported if time allows or with lower priority, and 3 companies don’t think this is needed for Rel-17. As there are quite a few companies don’t see this is important for Rel-17 and considering the time budget limitation, it is proposed not to include it in Rel-17.

Proposal 5-7: Combination of DAPS and CHO is not supported in Rel-17.

For Issue 5-8, 16 companies provided their views on this issue and 11 companies support to further discuss this in Rel-17, 3 companies think this is low priority and 2 companies want to check Rel-16 situation first. Some companies also expressed the concern of potential complexity to support this scenario. It is a bit unclear which scenarios are to be supported further, as only 2 companies proposed to address MN-involved conditional PSCell change, 2 companies proposed to address the case for PSCell change between different SNs, and 1 company proposed to address PSCell addition. Therefore it is proposed to further clarify the scenarios to be supported on PSCell change, if it is not completed in Rel-16.
Proposal 5-8: To specify conditional PSCell change (other than intra-SN PSCell change) in Rel-17. FFS on detailed scenarios to be supported.

For Issue 5-9, 13 companies provided their views on this issue and all companies confirmed that mobility enhancements for FR2 is essential. However, companies have different views on the candidate solutions, e.g. DAPS based solution, eMBB or any other solutions. It is therefore proposed to have a solution to support FR2 mobility.

Proposal 5-9: To specify a solution to support mobility enhancement mechanism for FR2 in Rel-17.

For Issue 5-10, 5 companies provided their views in this document on this issue, wherein 1 company supported it, 3 companies questioned the requirement, and 1 company suggested to check RAN1 status in Rel-16. As this aspect is added late and there is lack of inputs on this bullet, it seems companies might need more time to check RAN1 Rel-16 status and therefore it is proposed to mark it as FFS to allow companies further check.

Proposal 5-10: FFS: whether to include fast SCell activation for cells with long SSB periodicity in Rel-17.

For Issue 5-11, 4 companies provided their views in this document on this issue, wherein 1 company supported this, and 3 companies questioned the requirement. As DSS aspects are discussed in another area, from moderator’s point of view it would be good that summary of DSS aspects can be provided by the moderator of DSS, and whether to include it in MR-DC can be further discussed in RAN plenary.

Proposal 5-11: DSS aspects are expected to be summarized in DSS working area.

Based on the above summary there are a number of aspects has been discussed. From moderator’s point of view, it is important that the WI scope would be shaped in a realistic manner to avoid too large discussion. Therefore those items marked FFS or with minor support are not included in the current draft WID. In addition the WI scope can be divided into three types:

· Type 1: nearly support by all companies which is a “must have” for Rel-17 with highest priority

a) to specify a mechanism supporting efficient (de)activation of one SCG 

b) to specify a mechanism for lossless handover between NR and LTE/EN-DC 

c) to down select a solution to improve FR2 mobility
· Type 2: majority support with potential technical considerations, which needs a study first before going to normative work, which is a “nice to have” with second priority:

a) To study if there is any solution which can achieve nearly 0ms interruption between NR and LTE/EN-DC handover, with UE capability to support no more than 2 legs for the connection to the network

b) to study if there is any simplified solution to support handover between EN-DC cells for 

i. MN is unchanged and SN is changed, aiming at 0ms interruption for SN change

ii. MN is changed and SN is not changed, aiming at reducing interruption for SN;

iii. Both MN and SN are changed, aiming at nearly 0m interruption for both MN and SN changes
· Type 3: majority support but pending on Rel-16 progress, which needs more justification after Rel-16 WI status report is confirmed:

a) To specify conditional PSCell change (other than intra-SN PSCell change) 
i. FFS on detailed scenarios to be supported.
It is proposed by the moderator to draft the WID based on the above types so that it is more convenient for tracking and potential prioritization if TU is not sufficient.

Proposal 6: MR-DC should have a WI with a reasonable scope. 
4. Conclusion

In this email discussion, companies shared views on the issues. Based on the summary above, the moderator provides the following proposals and draft WID objectives:

Proposal 1-1: one step HO from NR SA to EN-DC is supported in Rel-16 and there is no need to include this in Rel-17. 
Proposal 1-2a: to specify a solution supporting lossless handover between LTE/EN-DC in Rel-17, with the UE capability to support no more than 2 legs for the connection to the network. Potential impact on CN should be minimized.
Proposal 1-2b: to study if there is any simplified solution to reduce the interruption time to nearly 0ms between NR and LTE/EN-DC handover, with UE capability to support no more than 2 legs for the connection to the network. Potential impact on CN should be minimized.

Proposal 2: to study if there is any simplified solution to support 0m SN change, with UE capability to support no more than 2 legs for the connection to the network. 
Proposal 3: to study if there is any simplified solution to support nearly 0ms handover between EN-DC cells, with UE capability to support no more than 2 legs for the connection to the network.
Proposal 4: To specify efficient SCG activation/de-activation mechanism for one SCG in Rel-17. Both FR1 and FR2 should be taken into account. FFS whether more SCGs need to be supported.

Proposal 5-1: To study mechanism to reduce interruption on SCG during inter-MN handover without SN change, with UE capability to support no more than 2 legs for the connection to the network.
Proposal 5-2: Early measurement reporting optimization for RRC resume is not supported in Rel-17.

Proposal 5-3: PCell failure recovery via SCell is not supported in Rel-17.

Proposal 5-4: Common SCell configuration for NR MCG and SCG is not supported in Rel-17.

Proposal 5-5: MCG failure recovery via SCG for failure case other than MCG RLF is not supported in Rel-17.

Proposal 5-6: SCell handling for DAPS is not supported in Rel-17.

Proposal 5-7: Combination of DAPS and CHO is not supported in Rel-17.

Proposal 5-8: To specify conditional PSCell change (other than intra-SN PSCell change) in Rel-17. FFS on detailed scenarios to be supported.

Proposal 5-9: To specify a solution to support mobility enhancement mechanism for FR2 in Rel-17.

Proposal 5-10: FFS: whether to include fast SCell activation for cells with long SSB periodicity in Rel-17.

Proposal 5-11: DSS aspects are expected to be summarized in DSS working area.
Proposal 6: MR-DC should have a WI with a reasonable scope. 
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