	
[bookmark: OLE_LINK1][bookmark: OLE_LINK2]3GPP TSG RAN WG1 #96bis	R1-1904397
Xi’an, China, 8th – 12th April, 2019
[bookmark: Source]Agenda item:	7.2.12.1
Source:	Samsung
Title:	Physical Layer Aspects for Mobility Enhancements 
Document for:	Discussion and decision
1 Introduction
[bookmark: _GoBack]This contribution discusses physical layer aspects for mobility enhancements including RACH-less HO, DC-based HO, and MBB. 
2 RACH-less HO
In RAN1#96, the following physical layer aspects have been identified and are to be further studied for RACH-less HO:
· TA for target cell (if applicable)
· Power control for PUSCH for the target cell
· UL grants configuration 
· Tx/Rx beam related aspects
· PUSCH transmission aspects (e.g. repetition, etc.)
For LTE RACH-less HO, the UE can transmit the handover complete message according to the UL grant which is either pre-allocated or dynamically signalled to the UE.
UL grants configuration
When it comes to pre-allocated UL transmission, Rel-15 NR configured grant functionality can be reused. Two types of PUSCH transmissions with configured grant are specified in NR – one for semi-static (Type 1) and the other one for semi-persistent by an UL grant addressed to CS-RNTI (Type 2).
The IE ConfiguredGrantConfig is used to configure PUSCH transmission without dynamic grant. Specifically, ConfiguredGrantConfig can configure various attributes, e.g., frequency/time domain resource allocation, UL power control, DMRS configuration, HARQ, MCS, TBS, repetition, etc. This seems already flexible enough to support NR RACH-less HO.
In LTE RACH-less HO, the first available PUSCH occasion for target cell is provided by ul-ConfigInfo, if configured, otherwise UE monitor the PDCCH of target cell. Table 1 shows that all the information defined in LTE ul-ConfigInfo is already available in NR ConfiguredGrantConfig (highlighted). 
Table 1: LTE (ul-ConfigInfo) vs. NR (ConfiguredGrantConfig)
	LTE: ul-ConfigInfo
	NR: ConfiguredGrantConfig

	numberOfConfUL-Processes
ul-SchedInterval
ul-StartSubframe
ul-Grant
	frequencyHopping, cg-DMRS-Configuration, mcs-Table, mcs-TableTransformPrecoder, uci-OnPUSCH, resourceAllocation, rbg-Size, powerControlLoopToUse, p0-PUSCH-Alpha, transformPrecoder, nrofHARQ-Processes, repK, repK-RV, periodicity, configuredGrantTimer, 
rrc-ConfiguredUplinkGrant {timeDomainOffset, timeDomainAllocation, frequencyDomainAllocation, antennaPort, dmrs-SeqInitialization, precodingAndNumberOfLayers, srs-ResourceIndicator, mcsAndTBS, frequencyHoppingOffset, pathlossReferenceIndex}


Proposal 1: The configured grant is reused to pre-allocate the uplink grant for UE configured with RACH-less HO.
Power control for PUSCH for the target cell
In principle, the same UL power control procedure as of Rel-15 PUSCH power control can be applied in case of configured grant PUSCH transmission for RACH-less HO. As shown above Table 1, ConfiguredGrantConfig already include UL power control related information. Furthermore, set of power control parameters for the target cell (even without configured grant) is conveyed via handover command. 
Apart from higher layer configurable parameters for UL power control, it is natural to set the initial value of the PUSCH power control adjustment state, fb,f,c(i,l) = 0, for the target cell. This is in line with the initialization of PUSCH transmit power for Scell which also does not employ random access procedure toward the Scell. 
In addition, current power control procedure already accommodates beam related aspects, e.g., PUSCH-PathlossReferenceRS, SRI-PUSCH-PowerControl, and SRS-SpatialRelationInfo.
Proposal 2: To set the initial value of the PUSCH power control adjustment state, fb,f,c(i,l) = 0, for the target cell.
3 DC based HO
In RAN1#96, the following physical layer aspects have been identified and are to be further studied for DC based HO:
· Feasibility/applicability (with respect to various Tx/Rx RF capability and carrier frequencies of source/target cell)
· PDCCH monitoring for source and target cells.
· Procedures related to DL/UL operation
· Power control for PUSCH/PUCCH/SRS 
· Tx/Rx beam related aspects 
· Note: this may interact with multi-TRP discussion in Rel-16 eMIMO

Feasibility/applicability
RAN2 asked for RAN1 feedback for the following question with respect to mobility enhancement [1]:
	Question: RAN2 would like RAN1 and RAN4 to provide their feedback on whether the replies to the LTE LSs mentioned above are also applicable to NR for inter and intra frequency (both FR1 and FR2), synchronous, and asynchronous scenarios.


Originally, above mentioned RAN1 reply LS in [2] was targeted for Rel-16 LTE even further mobility enhancements. It was analyzed based on various scenarios, e.g., inter-/intra-frequency, inter-/intra-band, synchronous/asynchronous, single/multiple UE RF chains, etc.
In principle, it is our understanding that the analysis in [2] is also applicable for NR. On the other hand, following NR specific characteristics would have more implication for the feasibility which require further study:
· Inter-FR mobility
· Mobility across different subcarrier spacing
· Mobility across different/various channel bandwidth
· Mobility in DL/UL multi-beam scenario
In case of CA/DC capable UE, one RF chain can be allocated for source cell and the other can be allocated for target cell. In other words, this means UE CA/DC capability cannot be fully supported for a source cell.
Observation 1: In case of CA/DC capable UE, one RF chain can be allocated for source cell and the other can be allocated for target cell. In other words, this means UE CA/DC capability cannot be fully supported for a source cell.

PDCCH monitoring for source and target cells
In DC-based HO, the PDCCH monitoring capability can be shared between source and target cells. It would be either semi-static or dynamic. Similarly, the maximum UE transmission power can be shared between source and target cells. The difference between PDCCH monitoring and maximum UE transmission power is that decisions for the former (PDCCH candidates to monitor) are made at different nodes (source and target cell) while decisions for the latter (transmission power to allocate per channel/signal) are made at the same node (UE). This makes dynamic sharing of the PDCCH monitoring capability not possible in practice while dynamic sharing of the maximum UE transmission power is possible.

Power control for PUSCH/PUCCH/SRS
In general, dynamic power sharing is beneficial to avoid coverage loss and reduction in UL (and possibly DL if UCI is also affected) spectral efficiency.
Since with dynamic power sharing a total UE transmission power at a given time can exceed PCMAX, power prioritization rules are needed for the channels/signals to be power scaled/dropped. For DC-based HO, the Rel-15 power prioritization rule can be starting point. 

4 Conclusion
Based on above discussion, following observation and proposals are made:
RACH-less HO
Proposal 1: The configured grant is reused to pre-allocate the uplink grant for UE configured with RACH-less HO.
Proposal 2: To set the initial value of the PUSCH power control adjustment state, fb,f,c(i,l) = 0, for the target cell.

DC based HO
Observation 1: In case of CA/DC capable UE, one RF chain can be allocated for source cell and the other can be allocated for target cell. In other words, this means UE CA/DC capability cannot be fully supported for a source cell.
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