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1 Background 
Below are the agreements from RAN2#106,
Agreements
1	PDCP packet duplication does not need to be supported in combination with the HO interruption solution (but doesn't preclude that it might be possible to support it and it may be beneficial in some cases)

2	Simultaneous UL PUSCH transmission does not need to be supported for the HO interruption solution. 
	
3	There is a point in time where the UL PUSCH switches from source to target.

It is not clear from these agreements if PUSCH switch is only for data transmissions or even DL data feedback transmissions. In this document, we clarify the Uplink channel handling and the PUSCH switch aspects to be supported during MBB HO.
2 Discussion
During MBB HO, after the target cell connection setup is complete, we think that similar to a traditional handover the UE data tx/rx can be switched to the target cell connection. That is, the UE switches UL DRB data tx to the target cell after successful RACH on target cell. Some companies have argued on the reliability benefits of enabling UL duplication via source gNB connection after target connection setup. However, we think that the complexity to support security/ROHC context for the UL Forwarded data does not justify the reliability advantage. Thus, the UL data is transmitted on either the source connection or target connection only but not both during MBB HO.
[bookmark: _Ref16340781][bookmark: _Ref16340951]Observation 1. Uplink data duplication introduces complexity on the network to support security/ROHC handling for the forwarded data and is not preferred. Thus, uplink data is sent either on source gNB connection or target gNB connection during MBB HO.
[bookmark: _Ref16340808]Proposal 1. UE supports below actions to switch the UL DRB data transmission from source PUSCH to target PUSCH during MBB HO:
· Transmit SR, BSR requests for UL DRB data tx only on target connection, after successful transmission of RRC Reconfiguration complete message to the target
· Switch data transmission from source PUSCH to target PUSCH on the first available PUSCH grant (dynamic or configured) on target connection
RAN2#106 Agreement #1 does not preclude the possibility for network to duplicate DL data, that is also forwarded to target, using the source gNB connection after successful setup of target connection during MBB HO. Thus, SRS, PUCCH and PUSCH transmission, to provide channel state information, HARQ feedback and RLC/PDCP status reports, are necessary on the source gNB connection to support efficient DL data transmission. 
However, Agreement #2 and #3, suggest that simultaneous UL PUSCH transmission is not necessary and PUSCH switches at a point in time to target. These agreements are suitable for switching the DRB data transmission from source to target at a point in time during the MBB HO. But, stopping any UL PUSCH transmission will result in no RLC/PDCP status reports on the source gNB connection. This might be not desirable in some scenarios, when DL data is sent on source gNB connection as well as target gNB connection. 
[bookmark: _Ref16340798][bookmark: _Ref16340969]Observation 2. Downlink data transmission on the source gNB connection may be supported even after the target gNB connection is setup during MBB HO.
[bookmark: _Ref16340801][bookmark: _Ref16340973]Observation 3. SRS, PUCCH and PUSCH (CSI, RLC/PDCP Status Report) transmission on the source gNB connection enable efficient DL data transmission during MBB HO.
As the primary purpose of MBB HO is to handover the UE from source cell to target cell with minimal interruption, the source connection can be released immediately after the target connection is setup. Thus, the DL data duplication on the source gNB connection may be enabled only for a short duration. Considering this, we think the benefit of transmitting PUSCH (CSI, RLC/PDCP Status Report) on source connection is not significant since the lost RLC PDU on source gNB link can always be retransmitted during PDCP re-establishment.
[bookmark: _Ref16340811]Proposal 2. RAN2 should discuss which of the following source Uplink channel transmission option, to transmit control data on source, is supported after successful transmission of RRC Reconfiguration complete message to the target during MBB HO: 
· Option 1: SRS, PUCCH transmissions only till source connection is released
· Option 2: SRS, PUCCH, and, PUSCH (CSI, RLC/PDCP Status Report) transmissions till source connection is released 
3. Conclusion
[bookmark: _Hlk512894710]Based on the above discussions, we recommend RAN2 discusses the following observations and proposals:
Observation 1. Uplink data duplication introduces complexity on the network to support security/ROHC handling for the forwarded data and is not preferred. Thus, uplink data is sent either on source gNB connection or target gNB connection during MBB HO. 
Observation 2. Downlink data transmission on the source gNB connection may be supported even after the target gNB connection is setup during MBB HO.
Observation 3. SRS, PUCCH and PUSCH (CSI, RLC/PDCP Status Report) transmission on the source gNB connection enable efficient DL data transmission during MBB HO.
Proposal 1. UE supports below actions to switch the UL DRB data transmission from source PUSCH to target PUSCH during MBB HO:
· Transmit SR, BSR requests for UL DRB data tx only on target connection, after successful transmission of RRC Reconfiguration complete message to the target
· Switch data transmission from source PUSCH to target PUSCH on the first available PUSCH grant (dynamic or configured) on target connection
Proposal 2. RAN2 should discuss which of the following source Uplink channel transmission option, to transmit control data on source, is supported after successful transmission of RRC Reconfiguration complete message to the target during MBB HO:
· Option 1: SRS, PUCCH transmissions only till source connection is released
· Option 2: SRS, PUCCH, and, PUSCH (CSI, RLC/PDCP Status Report) transmissions till source connection is released 
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