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According to the LS(s) [1] [2] from RAN1 and RAN4, the main concern regarding the simultaneous Rx/Tx is the intra-frequency scenarios including both sync and async. According to the discussion on the mobility solutions in the RAN2#105bis meeting, one of the main concerns is that the DAPS (Dual Active protocol stack) cannot support the intra-frequency async scenario, and the SAPS (Single Active protocol stack) can support the intra-frequency async scenario. In this contribution, we provide some analysis on these two solutions in the intra-frequency scenarios.
Discussion
Intra-frequency with different bandwidth 
According to the RAN4 LS as quoted below, if the bandwidth of the source cell is smaller than the target cell, the UE needs to have RF retuning which causes some interruption time (e.g. 5ms).
	· Regarding Intra-frequency synchronous,
…
· When the bandwidth of the source and target cell are different,
· If the bandwidth of the source cell is larger than that of the target cell, simultaneous reception and transmission are feasible.
· If the bandwidth of the source cell is smaller than that of the target cell, simultaneous reception and transmission are feasible if some interruption time is allowed for reconfiguring RF before the initial simultaneous reception/transmission takes place. 
· Note: the conditions under the first two main bullets also applies here.

	· Regarding Intra-frequency asynchronous,
· It is feasible that UE performs simultaneous reception for intra-frequency asynchronous deployment with dual FFT, when the bandwidth between the source and target cell is the same.
· Some issues may need be further investigated and addressed if needed, e.g., AGC issue.
· Further studies on simultaneous transmission for intra-frequency asynchronous deployment shall be performed in RAN4. 
· When the bandwidth of the source and target cell are different,
· If the bandwidth of the source cell is larger than that of the target cell, simultaneous reception is feasible.
· If the bandwidth of the source cell is smaller than that of the target cell, simultaneous reception is feasible if some interruption time is allowed for reconfiguring RF before the initial simultaneous reception takes place. 
· Note: the conditions under the first main bullet also applies here.


According to the LTE Rel-14 MBB+RACH-less solution, the interruption time defined in RAN4 is also 5ms [3]. Thus both DAPS and SAPS cannot achieve better interruption than the LTE Rel-14 MBB+RACH-less solution.
Observation 1: Both DAPS and SAPS cannot achieve better interruption than the LTE Rel-14 MBB+RACH-less solution when the bandwidth of the source cell is smaller than the target cell.

Intra-frequency sync with the same bandwidth
According to the LS from RAN1 and RAN4, both DAPS and SAPS can work in this scenario, and there is no interruption is expected due to the RF retuning. However in NR, the RF retuning may still be needed when the numerologies are different between the source cell and the target cell.
Observation 2: Both DAPS and SAPS can work properly regarding the intra-frequency sync with the same bandwidth.
Intra-frequency async
According to the LS [1] from RAN4, RAN4 considers that more studies are needed regarding the flexibility of simultaneous transmission, as the text (highlighted in green) quoted above. According to the LS from RAN1 as quoted below, RAN1 cannot reach any conclusion so far.
	Intra-frequency asynchronous
Reception: Feasible for UEs with single RF chain under some conditions (e.g. condition of received power difference between source/target cells). Requires separate FFT/loops with source and target cells.
Transmission: RAN1 has not concluded whether simultaneous Tx and/or Rx can be supported for this case.


[bookmark: _GoBack]Observation 3: Although RAN1 and RAN4 has not concluded the feasibility of the simultaneous transmission regarding the intra-frequency async, there could still be possibility that some UEs (e.g. separate RF chains for two intra-frequency cells) are capable of the simultaneous transmission in the intra-frequency async case.
If RAN1/RAN4 concludes that the intra-frequency async case is not feasible for the simultaneous transmission. Regarding the solution details of both DAPS and SAPS, we consider that there is no performance difference on supporting the simultaneous transmission in the intra-frequency async scenarios. According to the description of SAPS, during the RACH to the target cell, the UE still needs to have simultaneous reception and transmission on the source cell. Thus it is possible that the uplink transmission of the source cell could be collided with the Msg1 and Msg3 transmission during the RACH. Then the UE needs to prioritize the transmission of the Msg1 and Msg3 to the target cell. However we consider that the same solution can also be applied to the DAPS.
Observation 4: During the RACH to the target cell, both DAPS and SAPS can prioritize the uplink transmission to the target cell in the intra-frequency async case.
However one concern from our side is that due to the prioritization of the target transmission, the interruption during the handover could be even more that the LTE Rel-14 MBB+RACH-less solution.
Observation 5: The uplink data transmission interruption during the handover could be even more that the LTE Rel-14 MBB+RACH-less solution due to the prioritized uplink transmission to the target cell.
One the other hand, if the UE prioritizes the uplink transmission to the target cell, the HARQ/RLC feedback and the CSI report to the source cell will also be dropped, and this causes more downlink packet loss via the source cell.
Observation 6: More loss of the downlink data transmission during the handover is expected due to the prioritized uplink transmission to the target cell which causes the loss of the uplink feedbacks (e.g. HARQ/RLC/CSI feedbacks) to the source cell.
According to the analysis given above, we consider that if RAN1/RAN4 considers that the simultaneous transmission is not feasible for the intra-frequency async, RAN2 could choose not support either DAPS or SAPS due to the interruption, or choose to prioritize the uplink transmission to the target for either DAPS or SAPS.
Proposal 1: If RAN1/RAN4 considers that the simultaneous transmission is not feasible for the intra-frequency async, RAN2 is kindly requested to select one of the following solution directions:
· Option 1: Both DAPS and SAPS do not support the intra-frequency async scenario.
· Option 2: Both DAPS and SAPS prioritize the uplink transmission to the target cell.


Conclusions
Based on the analysis given above, we have the following Observations and Proposals：
Observation 1: Both DAPS and SAPS cannot achieve better interruption than the LTE Rel-14 MBB+RACH-less solution when the bandwidth of the source cell is smaller than the target cell.
Observation 2: Both DAPS and SAPS can work properly regarding the intra-frequency sync with the same bandwidth.
Observation 3: Although RAN1 and RAN4 has not concluded the feasibility of the simultaneous transmission regarding the intra-frequency async, there could still be possibility that some UEs (e.g. separate RF chains for two intra-frequency cells) are capable of the simultaneous transmission in the intra-frequency async case.
Observation 4: During the RACH to the target cell, both DAPS and SAPS can prioritize the uplink transmission to the target cell in the intra-frequency async case.
Observation 5: The uplink data transmission interruption during the handover could be even more that the LTE Rel-14 MBB+RACH-less solution due to the prioritized uplink transmission to the target cell.
Observation 6: More loss of the downlink data transmission during the handover is expected due to the prioritized uplink transmission to the target cell which causes the loss of the uplink feedbacks (e.g. HARQ/RLC/CSI feedbacks) to the source cell.

Proposal 1: If RAN1/RAN4 considers that the simultaneous transmission is not feasible for the intra-frequency async, RAN2 is kindly requested to select one of the following solution directions:
· Option 1: Both DAPS and SAPS do not support the intra-frequency async scenario.
· Option 2: Both DAPS and SAPS prioritize the uplink transmission to the target cell.
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