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Introduction
At the RAN#80 meeting in June 2018, a new Rel-16 WI was approved [1] with the purpose to further enhance LTE mobility by reducing handover interruption time and improve mobility robustness.
To achieve a handover interruption time of 0 ms (or close to 0 ms) there is a need for the UE to transmit/receive in two cells simultaneously. Whether this is possible depends on the type of handover (i.e. intra- or inter-frequency) and the type of deployment (synchronous or asynchronous). On the feasibility of this for LTE RAN2 sent a liaison [2] to RAN1 and RAN4, who replied in [3] and [4]. The liaisons are discussed in contribution [6]
In this contribution we discuss the capability negotiation, the need for TDM patterns and propose how to go forward.
Capabilities
Capability coordination between source and target may be needed so that the UE capabilities are not exceeded. This means that e.g. the source and target nodes together should not use more resources than the UE can handle, such as carriers, MIMO layers etc. Relevant capabilities to coordinate/negotiate would then be e.g. band combinations, baseband processing capabilities and the maximum transmission power.
At the last meeting for LTE it was agreed that 
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).
Capability coordination will be optional for eMBB in LTE.
This means that we need to specify an optional capability coordination function as well as a fallback behaviour when the capability coordination function is not used.
[bookmark: _Toc16751566]An optional capability coordination function as well as a fallback behaviour when the capability coordination function is not used should be specified for eMBB in LTE.

The eMBB situation is similar to the DC, and for DC there is already a capability coordination mechanism specified.
For EN-DC the eNB performs its own UE capability checks and configuration, then the eNB selects a list of allowed band combinations and feature sets per band combination. The eNB indicates these lists in the X2AP:SGNB ADDITION REQUEST message to the gNB. It also forwards the complete UE-MRDC-Capability and UE-NR-Capability containers.
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Figure 2: EN-DC capability handling
In eMBB the capability coordination could work like this for band combinations:
1. The source node receives the UE capabilities.
2. The source decides which bands that will be used on the source side.
3. The source filters the band combinations (BC) in the UE capabilities and removes all BC that are not compatible with the bands selected in step 2.  
4. The filtered BC list is sent to the target node.
5. The target node decides which bands that will be used on the target side and that are compatible with the band combinations indicated in step 4. 
6. The target node indicates the selected BC to the source node.
For eMBB there will be no SGNB Addition Request and Acknowledge messages, but similar IEs can optionally be added to the Handover Request and Acknowledge messages. Details of such signalling will need to be liaised with RAN3.
Capability IEs can optionally be added to Handover Request and Acknowledge messages. Details of such signalling will need to be liaised with RAN3.
For EN-DC it is necessary to coordinate the capabilities between the eNB and the gNB. For eMBB it is a different case, since the dual simultaneous connections will only last for a very short time period. Therefore a capability coordination function will add unnecessary complexity.
Instead of capability coordination à la DC a simplified mechanism could be used where transmission and reception with the source node is done in a best effort manner. When generating the handover command to be sent to the UE, the target node could take the UE’s current configuration in the source cell (received as part of the UE context in the X2-AP handover request) into account to ensure that the UE’s capabilities are not exceeded when the handover is executed and the UE is connected to both source and target. However, if this fails for some reason, the UE should prioritize the connection with the target node over the source node to ensure that its capabilities are not exceeded.
[bookmark: _Toc16751567]In case capability coordination is not utilized by the network, the UE should prioritise the connection with the target node over the source node, so that the UE capabilities are not exceeded. This behaviour should not be specified, but left for the UE implementation.
On the need for TDM patterns
As indicated in the LS from RAN1/RAN4 there are scenarios where simultaneous uplink transmission may be difficult to support.
In eMBB, even if UL data transmission is switched from source to target after random access in the target celll, colliding UL transmission will still occur in the following cases:
1. Before UL data transmission is switched and the UE transmits PRACH in target cell
2. After UL data transmission is switched and the UE needs to transmit e.g. CSI reports, HARQ feedback, RLC feedback or ROHC feedback in source cell.
To handle colliding UL transmission when dual Tx is not supported some form of TDM may be needed.
One solution is to do as done for e.g. single uplink in EN-DC and negotiate a TDM pattern between the source and target cell. However, as this adds complexity for the network and requires that the source and target cell are synchronized, we would like such TDM pattern to be optional. In case an uplink scheduling conflict occurs and the UE does not support simultaneous Tx, the UE can resolve the conflict itself by e.g. prioritizing the connection to the target cell.
There is no need for TDM patterns to be mandatory for the UL case. As a fallback solution scheduling conflicts between two UL connections can be resolved internally within the UE and therefore left for implementation.
[bookmark: _Toc16751568]Support for TDM patterns for eMBB should be optional.
Conclusion
In this paper we made the following observations:
Observation 1	Capability coordination will be optional for eMBB in LTE.
Observation 2	Capability IEs can optionally be added to Handover Request and Acknowledge messages. Details of such signalling will need to be liaised with RAN3.
Observation 3	There is no need for TDM patterns to be mandatory for the UL case. As a fallback solution scheduling conflicts between two UL connections can be resolved internally within the UE and therefore left for implementation.

Based on the discussion in the previous sections we propose the following:
Proposal 1	An optional capability coordination function as well as a fallback behaviour when the capability coordination function is not used should be specified for eMBB in LTE.
Proposal 2	In case capability coordination is not utilized by the network, the UE should prioritise the connection with the target node over the source node, so that the UE capabilities are not exceeded. This behaviour should not be specified, but left for the UE implementation.
Proposal 3	Support for TDM patterns for eMBB should be optional.
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