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1. Introduction 
In RAN2#106 meeting, the solution of dual active protocol stacks (DAPS) was agreed to minimize the handover interruption.  

Agreements

1
We will not specify single active protocol stack solution (option 0/1/2)

2
We will specify dual active with specified capability coordination that does not have to be utilized by the network. FFS how/whether we will specify the rules for UE when capability coordination is not utilized, and UE capabilities are exceeded (we may leave this up to UE implementation).
In this document, we will discuss about how to share UE capability between source and target eNB during DAPS based enhanced MBB HO. 
2. Discussion 

2.1 Handover UE capability sharing principles
In order to achieve close to 0ms HO interruption, UE should be able to maintain connectivity with both source and target eNBs during HO execution period. 
Observation 1. Close to “0 ms” interruption time during HO requires the UE to simultaneously maintain the link to both source and target eNBs during HO execution period.
Simultaneous connectivity is possible only if the UE’s radio capabilities can be shared between source and target eNBs without exceeding UE capabilities.  In this section, we will discuss about how UE capability can be shared between source and target eNBs during DAPS based enhanced MBB HO.
Fig 1 call flow describes how UE capability sharing can be co-ordinated between source and target eNBs during HO.
When source eNB determines to trigger DAPS based enhanced MBB HO, Source eNB determines what is UE configuration to be used during HO execution period based on what is current source eNB configuration in use and UE HO capabilities. If needed source eNB decides to downgrade some of UE configuration for source eNB connectivity during HO period. During HO preparation phase, in HO request message, source eNB will send information about what is source eNB configuration to be used for UE during HO and UE radio capabilities. In legacy HO, upon UE receiving HO command from source eNB , UE will release connection with source eNB (both PCell and SCell(s) if configured). For DAPS HO, atleast Source eNB PCell has to be maintained and it is FFS whether to maintain Source cell SCell configuration in deactivated state or not during DAPS HO execution period. 
Target eNB determines what is UE configuration to be used during HO execution period based on received source eNB configuration to be used during HO period and UE radio capabilities supported for HO. Optionally Target eNB can also determine what is UE configuration to be used once source eNB is released (after HO completion) and sends both target eNB configurations  to source eNB in HO Request Ack message.
Source eNB will send RRC Connection Reconfiguration Message (with Mobility Control Info) containing  

1)  source eNB configuration to be used during HO execution period. It is FFS whether Source SCell configuration is kept during DAPS HO execution period or not.
2) target eNB configuration to be used during HO execution period.
3) Optional target eNB configuration to be used once source cell is released.  (If it is not provided here, then target eNB has to provide updated target eNB configuration as part of RRC message used to release source connection after successful HO completion)
In case the source eNB configuration to be used during HO is different from current source configuration configured to the UE before HO, there are 3 ways to send this information to UE
Alt 1: Once target eNB receives source eNB configuration to be used during HO execution period, target eNB can include both source and target eNBs configurations and send back to source eNB. Then source eNB can transparently send this info to UE in RRC Connection Reconfiguration Message. 

Alt 2 : Target eNB sends back only target eNB configuration to source eNB and source eNB adds source  eNB configuration (this means source has to modify/update RRC Connection Reconfiguration Message) then source eNB sends updated RRC Connection Reconfiguration Message to UE.

Alt 3 : The source eNB sends the updated source configuration used in HO to the UE first, and then send the target eNB configuration in HO command to the UE.
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Fig 1: call flow for UE capability sharing between source and target eNBs during HO.
Once UE receives RRC Connection Reconfiguration, UE will update its source cell configuration and configures target cell stack with target eNB configuration to be used during HO execution period. During HO execution period, UE maintains simultaneous connectivity with both eNBs. After successful HO completion, target eNB can send RRC indication to UE for releasing source eNB connection. Based on this RRC message, UE will release source cell connection and UE applies target eNB configuration to be used after source cell is released. Alternatively, target eNB can provide updated UE configuration to be used for target cell (in same RRC message) after source cell connection is released (if target cell does not provide target cell configuration to be used after source cell is released during HO preparation phase).
Observation 2. In order to support capability co-ordination both source and target eNBs are assumed to be supporting UE capability co-ordination framework. 
Based on above discussion, we propose  
Proposal 1.   During HO execution period, source eNB + Target eNB combined configuration for UE shall not exceed reported UE HO capabilities. 

Proposal 2.    RAN2 agrees following UE capability sharing principles during HO 

· During HO preparation phase, source eNB determines source eNB configuration to be used during HO based on UE HO capabilities and current source eNB configuration. 

· Source eNB sends source eNB configuration to be used during HO and UE HO capabilities to target eNB.
· Target eNB determines Target eNB configuration to be used during HO execution and optional Target eNB configuration after source eNB is released and sends it back to source eNB. This is determined based on source eNB configuration to be during HO and UE HO capability.
· In HO command, source eNB sends UE configuration to be used during HO for both source eNB & Target eNB and optional Target eNB configuration after releasing source eNB. 

· when source cell is released by target eNB using explicit RRC signalling procedure, target eNB can provide updated target cell ((i.e., if not provided in HO command), configuration for UE. 
If CA is configured for UE during HO, UE has to re-configure RF chains, L1 and L2 stacks to enable simultaneous CA resource sharing between source and target eNBs and this involves lot of complexity for UE to maintain active PCell and active SCell connections with both source and target eNBs. We think during HO execution period, high throughput support using CA is not critical requirement and close to 0ms handover interruption time is more important to support.
In order to simplify UE implementation, concurrency requirements and to meet requirement of close to 0ms HO interruption time, we think it is sufficient for UE to main active PCell connection with both source and target eNBs during HO execution period and any configured Scells remain in deactivated state for the case of HO failure scenario.  That means if DAPS HO fails and if source SCell configuration is already there then deactivated source Scells can be quickly activated and any additional Scells can be added later. However, it is FFS whether source eNB SCell configuration is maintained or released  upon receiving RRC Connection Reconfiguration Message.
If Network does not provide configuration about how to share UE capabilities between source and target eNBs, it is not possible for UE to have full target eNB configuration (based on full UE radio capabilities) and maintain active source cell connection as well. We think, it is absolutely necessary to simplify UE implementation for this case. Thus, we think UE is required to maintain only PCell connections with both source and target eNBs and UE is not required to maintain any Scell configuration for source eNB and does apply any SCell configuration for target eNB. If any SCell configuration is received for target eNB in HO command, UE will apply it only after UE releasing source eNB connection.
Observation 3. During HO execution period, high throughput data support is not critical requirement and low HO latency (close to 0ms) is more important.
Proposal 3.   If UE capabilities sharing is explicitly configured for UE during eMBB HO, Source eNB and Target eNB PCell are used for active data transfer and other configured Source and target eNB SCells remain in deactivated state. FFS whether source eNB SCell(s) configuration is kept or released during DAPS execution period. 
Proposal 4.   When UE is not configured with explicit source and target eNB configurations to be used during HO, DAPS can be used if source PCell + target PCell configurations do not exceed the UE capability. UE keeps only PCell in active state with both source and target eNB. Source SCell(s) will be released and Target eNB SCell(s) remain in deactivated state during HO execution period). Otherwise, the UE shall fallback to normal HO. 
3. Conclusion

In this contribution, we discussed various proposals about how to enable UE capability sharing between source and target eNBs during DAPS based enhanced MBB HO procedure.
Observation 1.
Close to “0 ms” interruption time during HO requires the UE to simultaneously maintain the link to both source and target eNBs during HO execution period. 

Observation 2.
In order to support capability co-ordination both source and target eNBs are assumed to be supporting UE capability co-ordination framework. 

Observation 3.
During HO execution period, high throughput data support is not critical requirement and low HO latency (close to 0ms) is more important.

Proposal 1.
During HO execution period, source eNB + Target eNB combined configuration for UE shall not exceed reported UE HO capabilities.
Proposal 2.
RAN2 agrees following UE capability sharing principles during HO
-
During HO preparation phase, source eNB determines source eNB configuration to be used during HO based on UE HO capabilities and current source eNB configuration.
-
Source eNB sends source eNB configuration to be used during HO and UE HO capabilities to target eNB.
-
Target eNB determines Target eNB configuration to be used during HO execution and optional Target eNB configuration after source eNB is released and sends it back to source eNB. This is determined based on source eNB configuration to be during HO and UE HO capability.
-
In HO command, source eNB sends UE configuration to be used during HO for both source eNB & Target eNB and optional Target eNB configuration after releasing source eNB.
-
when source cell is released by target eNB using explicit RRC signalling procedure, target eNB can provide updated target cell ((i.e., if not provided in HO command), configuration for UE.
Proposal 3.
If UE capabilities sharing is explicitly configured for UE during eMBB HO, Source eNB and Target eNB PCell are used for active data transfer and other configured Source and target eNB SCells remain in deactivated state. FFS whether source eNB SCell(s) configuration is kept or released during DAPS execution period.
Proposal 4.
When UE is not configured with explicit source and target eNB configurations to be used during HO, DAPS can be used if source PCell + target PCell configurations do not exceed the UE capability. UE keeps only PCell in active state with both source and target eNB. Source SCell(s) will be released and Target eNB SCell(s) remain in deactivated state during HO execution period). Otherwise, the UE shall fallback to normal HO.
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