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1. Introduction
In this contribution, we discuss remaining issues for NR mobility enhancements. There were several issues identified in RAN1 #100-E meeting [1]. However, only few select issue were addressed [2]. We discuss some of the critical issues that were not addressed in RAN1 #100-E meeting.

2. Discussion on the issues identified

2.1 PRACH in Source Cell and PUSCH/PUCCH/SRS in Target Cell
During RAN1 #100-E meeting, discussion on defining UE behavior for when PRACH transmission in one cell and PUSCH/PUCCH/SRS in another cell within the same band was discussed. The UE behavior for PRACH transmission in target cell and PUSCH/PUCCH/SRS in the source cell was agreed. The following is the text proposal that was agreed in RAN1 #100-E meeting.

	15 Dual active protocol stack based handover
< Unchanged parts are omitted >
For DAPS operation in a same frequency band, a UE does not transmit PUSCH/PUCCH/SRS to source MCG in a slot overlapping in time domain with PRACH transmission to target MCG or when a gap between the first or last symbol of a PRACH transmission to target MCG in a first slot is separated by less than N symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission to source MCG in a second slot. N = 2 for µ=0 or µ=1,  N=4 for µ=2 or µ=3, and µ is the SCS configuration of the active UL BWP for PUSCH/PUCCH/SRS transmission to the source MCG.



The above text proposal does not cover the scenario when UE needs to transmit PRACH in the source cell and PUSCH/PUCCH/SRS. From our understanding, PRACH in the source cell could be still performed for scheduling request, response to PDCCH order, etc. However, the UE behavior to cover these cases are missing. Based on this we propose to support text proposal for the scenarios when UE needs to transmit PRACH in the source cell.

The following is the proposed text proposal:

 
	15 Dual active protocol stack based handover
< Unchanged parts are omitted >
For DAPS operation in a same frequency band, a UE does not transmit PUSCH/PUCCH/SRS to source MCG in a slot overlapping in time domain with PRACH transmission to target MCG or when a gap between the first or last symbol of a PRACH transmission to target MCG in a first slot is separated by less than N symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission to source MCG in a second slot. N = 2 for µ=0 or µ=1,  N=4 for µ=2 or µ=3, and µ is the SCS configuration of the active UL BWP for PUSCH/PUCCH/SRS transmission to the source MCG.
For DAPS operation in a same frequency band, a UE does not transmit PUSCH/PUCCH/SRS to target MCG in a slot overlapping in time domain with PRACH transmission to source MCG or when a gap between the first or last symbol of a PRACH transmission to source MCG in a first slot is separated by less than N symbols from the last or first symbol, respectively, of a PUSCH/PUCCH/SRS transmission to target MCG in a second slot. N = 2 for µ=0 or µ=1,  N=4 for µ=2 or µ=3, and µ is the SCS configuration of the active UL BWP for PUSCH/PUCCH/SRS transmission to the target MCG.



2.2 Support of gNB configuration of no power sharing mode
In RAN1 #100-E meeting, there was discussion on support of gNB being able to configure the UE to not perform uplink power sharing between source and target cell. This would be 3rd mode of operation for power control configuration to the UE apart from semi-static mode 1 and 2, and dynamic mode. This would be useful to fully control the UE behaviors such that UEs with difference power sharing capability can be made to be behave the same in the network.

The indication from the gNB to UE to have the UE to no perform any power sharing operation and always drop the source cell transmission when it overlaps with target cell could be done by not providing the UplinkPowerSharingDAPS-HO-mode RRC configuration. This would not require any further changes the RRC signaling specifications, and we believe it is the simplest approach. Alternative method would be explicitly introducing a ‘no-powersharing mode’ indication for UplinkPowerSharingDAPS-HO-mode.

The following is the proposed text proposal:

	15   Dual active protocol stack based handover
< Unchanged parts are omitted >
If the UE does not provide indicates UplinkPowerSharingDAPS-HO = Semistatic-mode1 and is provided UplinkPowerSharingDAPS-HO-mode = Semi-static-mode1, the UE determines a transmission power for the target MCG or for the source MCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HONR-DC-PC-mode = Semi-static-mode1 by considering the target MCG as the MCG and the source MCG as the SCG. 
If the UE does not provide indicates UplinkPowerSharingDAPS-HO = Semistatic-mode2 and is provided UplinkPowerSharingDAPS-HO-mode = Semi-static-mode2, the UE determines a transmission power for the target MCG or for the source SCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HONR-DC-PC-mode = Semi-static-mode2 by considering the target MCG as the MCG and the source MCG as the SCG. 
If the UE indicates UplinkPowerSharingDAPS-HO = Dynamic and is provided UplinkPowerSharingDAPS-HO-mode = Dynamic, the UE determines a transmission power for the target MCG or for the source MCG as described in Clause 7.6.2 for UplinkPowerSharingDAPS-HONR-DC-PC-mode = Dynamic by considering the target MCG as the MCG and the source MCG as the SCG. 
If 
-   the UE is not provided with does not provides UplinkPowerSharingDAPS-HO-mode, and 
-   UE transmissions on the target cell and the source cell overlap are in overlapping time resources
the UE transmits only on the target cell 





2.3 Conditions for uplink cancellation in UL DAPS-HO [4][5]
The DAPS-HO allows for UEs that support dynamic power sharing to drop (or cancel) transmissions of less-prioritized transmission, namely transmission from the source cell. However, UE may not be completely aware of the transmission collision of source and target until a specific time before the transmission is about to occur. This issue has been identified during RAN1 #99 and was not completely resolved. A note was captured as part of an agreement to allow investigation further into this issue. 

A company has provided text proposal to resolve this issue in [3]. In general, the contents of the text proposal is agreeable. The text proposal suggests adding a condition to expectation of the UE for uplink transmission cancellation. However, it does not fully describe what UE should do in such event. It only describes that UE should not expect to cancel the transmission if the source cell transmission is determined by the overlapping with the target cell transmission. We believe it should be up to the network to make sure such cases do not happen. Therefore, we suggest to modify the text proposal in [3] to state that “A UE does not expect to receive scheduling grant for transmission that requires cancelling a transmission for scenarios which UE cannot fully know overlapping of source and target cell transmission would happen in advance”.

The following is the proposed text proposal:

	15   Dual active protocol stack based handover
< Unchanged parts are omitted >
UE transmissions on the target cell and the source cell overlap if they are in
-	overlapping time resources if the carrier frequencies for the target MCG and the source MCG are intra-frequency and intra-band
-	overlapping time resources and overlapping frequency resources if the carrier frequencies for the target MCG and the source MCG are not intra-frequency and intra-band
A UE does not expect to receive scheduling of a transmission that requires canceling the transmission on the source cell in symbols from the set of symbols that occur, relative to a last symbol of a CORESET where the UE detects a DCI format scheduling a transmission on the target cell, after a number of symbols that is smaller than the PUSCH preparation time [image: ] for the corresponding PUSCH processing capability [6, TS 38.214] assuming [image: ] and [image: ] corresponds to the smallest SCS configuration between the SCS configuration of the PDCCH carrying the DCI format and the SCS configuration of the UE transmission on the source cell. If the UE transmits PRACH using 1.25 kHz or 5 kHz SCS on the source cell, the UE determines [image: ] assuming SCS configuration .
A UE does not expect receive scheduling of a transmission that requires canceling the transmission on the source cell in symbols from the set of symbols that occur, relative to a last symbol of a PDSCH reception conveying a RAR message with a RAR UL grant on the target cell, after a number of symbols that is smaller than[image: ] msec, where [image: ] is a time duration of [image: ] symbols corresponding to a PDSCH processing time for UE processing capability 1 when additional PDSCH DM-RS is configured, [image: ] is a time duration of [image: ] symbols corresponding to a PUSCH preparation time for UE processing capability 1 [6, TS 38.214] and the UE considers that [image: ] and [image: ] correspond to the smaller of the SCS configurations for the PDSCH on the target cell and the transmission on the source cell. For [image: ], the UE assumes [image: ] [6, TS 38.214].




2.4 Overbooking of PDCCH monitoring in DL DAPS-HO [7]
It was identified in RAN1 #100-E meeting that the overbooking rules for DAPS-HO is more stringent than what was agreed in RAN1 #99. Therefore, we suggest to changing the specification to limit the overbooking in the target MCG only. 

The following is the proposed text proposal from [4]:


	15   Dual active protocol stack based handover
< Unchanged parts are omitted >
The UE can provide pdcch-BlindDetectionMCG1-UE to indicate a capability to monitor a maximum number of PDCCH candidates per slot that corresponds to  downlink cells for the target MCG and pdcch-BlindDetectionMCG2-UE to indicate a capability monitor a maximum number of PDCCH candidates per slot that corresponds to  downlink cells for the source MCG. If the UE is provided search space sets on both the target MCG and the source MCG, the UE does not expect to have in any slot any USS set without allocated PDCCH candidates for monitoring on both the target MCG and the source MCG.






3. Conclusion

In this contribution, we discuss the following four issues on NR mobility enhancement.
· Support of UE behavior to address scenario where PRACH is transmitted in the source cell and PUSCH/PUCCH/SRS is transmitted in the target cell for the same band.
· Support of no-power-sharing mode by the gNB for DAPS HO.
· Details of when the UE should expect to perform cancellation of source cell transmission when source cell transmission required to be dropped for target cell transmission.
· Correcting the overbook of PDCCH monitoring to limit to only target MCG.
[bookmark: _GoBack]
We suggest addressing the above four issues in the RAN1 #100bis-E meeting, with the first bullet issue being prioritized the highest and the last bullet issue being prioritized the lowest among the four issues.
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