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1	Introduction
When the agreement to introduce dual active protocol stack to reduce UE HO interruption time for LTE was made, it was also agreed to specify UE capability coordination. However,  it was specifically also left FFS as to how/whether we specify rules for UE when capability coordination is not utilized, and UE capabilities are exceeded due to this. Hence, in this contribution we discuss how to resolve this FFS on the UE capability coordination.
2	Capability coordination with DAPS-RUDI handover
2.1	Meaning of “UE capability coordination”
To better understand what “UE capability coordination” means in the context of RUDI, we have to better consider its definition. In the context of DC, capability coordination has been thought to mean that both the source (MN) and target (SN) are aware of the UE capabilities when determining their corresponding RRC configuration for the UE. For EN-DC, this is done so that the MN first indicates the restrictions it wishes on SN configuration, and SN then determines its configuration based on those. After receiving the SN configuration, MN can then either decide its configuration based on the SN configuration (although this is never required) or it just uses the UE capabilities based on the SN restrictions to determine its own configuration. However, there is never any “negotiation” in the capabilities – MN decides first, then SN decides based on that. That is also why MN is overall responsible for ensuring UE capabilities are not exceeded, and SN is responsible for ensuring it respects the MN-indicated capability restrictions.
Observation 1: In EN-DC, capability “coordination” means that MN indicates UE capability restrictions to SN and SN complies with those.
Similar to EN-DC, it is up to source cell to decide whether to employ the RUDI feature, and source cell is also responsible for ensuring that the overall UE capabilities are not exceeded while it’s in control of the UE RRC configuration. However, to do that, it needs to understand which limitations are imposed on the target cell during the handover. Therefore, we think these should be clearly captured in agreements to ensure the “coordination” is understood in the same way by all.
Proposal 1: Source cell determines whether RUDI is used and indicates this to target cell. 
Proposal 2: Target cell indicates to source cell what are the limitations with UE communication towards the UE during the RUDI handover.
2.2	UE behaviour without capability coordination during RUDI HO
Based on the definition of UE capability coordination, we now see that there are several interpretations as to what “no UE capability coordination” means: Either source cell never indicates use of RUDI to target cell (in which case target cell can never indicate any limitations to source), or the target cell never indicates any limitations to UE even when source indicated RUDI procedure. However, there is a difference in network behaviour with these two cases:
1) If source cell indicates no RUDI to target, target cell has to assume this is a non-RUDI HO but source cell can still adapt its transmission/reception based on RUDI as long as UE is aware of the procedure. However, since the HO command is created by the target cell, UE will never be told to utilize RUDI
2) If source cell indicates RUDI to target but target does not indicate restrictions, the target cell can still utilize the restrictions during HO but source cannot utilize the information. There are thus at least four sub-cases:
a) Source cell doesn’t employ capability restrictions, but target cell does (based on some information on e.g. UE capabilities). 
b) Target cell doesn’t employ the capability restrictions, but source cell does (basd on usage of RUDI procedure)
c) Both source and target cell employ some sort of capability restrictions, but neither is aware of what the other does
d) Neither the source nor target cell employ any form of capability restrictions during handover.
Since the case 1) is not possible, then we can safely limit the discussion to 2) and consider the subcases in more details.
Considering the sub-cases 2A-2D, we can note that the commonality with all cases is that there is no knowledge which capability restrictions (if any) are utilized. It would be possible to share some information (e.g. “no coordination”) between source and target, e.g. so that unless source indicates coordination information, target will assume source doesn’t do coordination, and likewise with target.
Observation 2: “No capability coordination” doesn’t necessarily mean no network information exchange about usage of RUDI during the HO.
Since the source cell decides on the execution of RUDI, this should also be informed to target cell, which can then decide whether it wishes to accept the RUDI HO execution. To allow legacy eNB compatibility, by default the target cell is assumed not to allow RUDI (since that requires no actions from target cell). These should then be implemented also in X2AP and potentially also in S1AP.
Proposal 3: Source can indicate to target whether it will limit the UE capabilities during RUDI handover.
Proposal 4: Target can indicate to source whether it will limit the UE capabilities during RUDI handover.
Proposal 5: RAN2 to send LS to RAN3 to implement the following signalling: Source cell indication of RUDI handover and target cell acknowledgment of RUDI handover.
However, since we so far assume this is the “no coordination” case, such an indication would only be a simple “yes/no” for the use of coordination. What still needs to be discussed is whether either source or target can infer something out of this, and what can be assumed from UE during the handover. Notably, the UE capabilities could be even exceeded if both source and target do not coordinate, which is normally something that is not allowed in RAN2.
Observation 3: It is not clear what UE is capable of during the RUDI handover and what will happen if UE capabilities are exceeded.
Therefore, it should at least be understood whether UE can have “limitations” in its capabilities during handover. We propose that either UE always triggers re-establishment if its capabilities are exceed, or RAN2 defines that e.g. target cell configuration is followed as priority.
Proposal 6: Adopt one or both of the following options for the case when UE capabilities are exceeded during RUDI HO: 
a: UE may trigger RRC re-establishment.
b: UE may stop communication with source cell. 
The overall signalling procedure of this is shown below in Figure 1.


Figure 1. Basic signalling flow of RUDI handover from network perspective
2.3	Capability coordination during handover 
Since it was already agreed to specify capability coordination during RUDI-DAPS and we arelady discussed the ramifications of network not employing the capability coordination, the remaining question is what kind of coordination is specified:  The capability coordination should aim at preventing UE from exceeding its capabilities, but the most important aspect would be to complete the handover.  
While it would be possible to reuse the featureSet concepts from EN-DC and NR, this would require also specifying different capabilities for source and target cells during handover, which would (likely) require new capability containers, which seems to be a big undertaking.
Observation 4: Reusing featureSet concept for RUDI would require large effort and potentially signalling an additional capability container only meant for UE capabilities during handover.
Therefore, someting simpler could be considered. One possibility would be to limit e.g. the maximum MIMO layers, maximum CCs, UE maximum data rate or UE category during the handover, and only require transmissions towards source and target PCell. If this is done, the simplest way seems to simply allow signalling a reduced UE category and maximum number of CCs, which is the same as was done for the purpose of signalling assistance information for LTE overheating cases. The difference here is only that this would be a more static configuration, indicated in UE capabilities for the purpose of RUDI handover.
Proposal 7: The RUDI capability coordination is done via limiting the maximum active CCs towards source and target and UE category.
Proposal 8: The RUDI capability coordination parameters are conveyed using normal UE capabilities, i.e. UE indicates in its RUDI capabilities which UE category and number of CCs it can use during such handover.
3	Conclusion
We have discussed how the capability coordination during the DAPS-RUDI handover is done, with the following observations and proposals:
Observation 1: In EN-DC, capability “coordination” means that MN indicates UE capability restrictions to SN and SN complies with those.
Observation 2: It is not clear what UE is capable of during the RUDI handover and what will happen if UE capabilities are exceeded.
Observation 3: “No capability coordination” doesn’t necessarily mean no network information exchange about usage of RUDI during the HO.
Observation 4: Reusing featureSet concept for RUDI would require large effort and potentially signalling an additional capability container only meant for UE capabilities during handover.
Proposal 1: Source cell determines whether RUDI is used and indicates this to target cell. 
Proposal 2: Target cell indicates to source cell what are the limitations with UE communication towards the UE during the RUDI handover.
Proposal 3: Source can indicate to target whether it will limit the UE capabilities during RUDI handover.
Proposal 4: Target can indicate to source whether it will limit the UE capabilities during RUDI handover.
Proposal 5: RAN2 to send LS to RAN3 to implement the following signalling: Source cell indication of RUDI handover and target cell acknowledgment of RUDI handover.
Proposal 6: Adopt one or both of the following options for the case when UE capabilities are exceeded during RUDI HO: 
a: UE may trigger RRC re-establishment.
b: UE may stop communication with source cell. 
Proposal 7: The RUDI capability coordination is done via limiting the maximum active CCs towards source and target and UE category.
Proposal 8: The RUDI capability coordination parameters are conveyed using normal UE capabilities, i.e. UE indicates in its RUDI capabilities which UE category and number of CCs it can use during such handover.
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