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In RAN1#96 [1], the following conclusion was reached for NR mobility enhancements:

Conclusion:
The following physical layer aspects for mobility enhancements have been identified in RAN1#96 and are to be further studied (but not limited to):
· Potential physical layer aspects of 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.)
· Potential physical layer aspects of dual connectivity (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
· Potential physical layer aspects of Make-before-break (MBB) related to 0ms HO interruption latency (if supported)
· If supported, whether or not PHY impacts are similar/the same to those under dual connectivity (DC) based HO
· Potential physical layer aspects of solutions/enhancements that are not explicitly mentioned in the WID
· Measurement procedure to provide low latency reports (e.g. L1 based measurements)
· Methods of conveying QCL information for target cell (e.g. MAC CE based indication of QCL information for target cell)
· Link recovery on non-serving cells

[bookmark: _Ref129681832]In this contribution, we provide our views on RACH-less HO.
RACH-less HO
The RACH-less HO solution is another enhancement on the traditional HO procedure in which the UE does not perform contention-free or contention-based random access in order to acquire the Timing Advance (TA) and Power Control (PC) commands from the target cell.  RACH-less solutions are beneficial in the sense that the UE no longer transmits a Preamble and waits for the subsequent RA response. Source and target gNBs would need to coordinate in order to deliver TA commands and UL Power Control commands to the UE so that it can start transmitting towards the target gNB faster. RACH-less solutions have also been considered in LTE mobility enhancement, however due to a lack of accuracy in the TA commands, the LTE RACH-less HO solutions was not deemed suitable for deployments with large TA difference and its operation was restricted to deployments with TA = 0 or TA_source = TA_target.
Observation 1: LTE RACH-less HO solution was limited to deployments with small TA difference.
Some of the RAN1 impacts to consider in order to support RACH-less HO solutions in NR are the following:
1. Timing Advance (TA): Other specific UE reference signals and measurements can be used to obtain TA without RACH, and the corresponding UE’s behaviors need to be specified if needed;
2. Power control (PC): how to obtain PC without RACH for the initial transmission of PUSCH when there is no power-ramping mechanism, possible of using other reference signals for PL estimation and the corresponding UE’s behaviors; 
3. UL grant for initial PUSCH transmission:  normally UL grant would have been carried in Radom Access Response (RAR) message if RACH is performed. For RACH-less HO, pre-allocated resource can be configured in RRC reconfiguration message for HO or SCG addition, for use in the UL transmission of RRC connection reconfiguration complete message. For example, the configuration of configured grant type 1 from the source gNB for subsequent PUSCH transmissions to target gNB can be transmitted in HO commend. 
Observation 2: NR RACH-less HO solution can make use of Configured Grant type 1 to pre-configure UL resources for the UE.
One of the use-cases of NR is to support deployments in FR2. Given the harsh radio conditions in such frequency regions, beam-forming will be crucial in order to overcome the high path loss and this will likely limit deployments in FR2 to cells with small radius, e.g. hotspots and small cells. At first sight this may sound like a suitable use-case for RACH-less HO solution as such deployments would have small TA difference just like in LTE, but if we analyze more carefully: deployments in FR2 will be aimed at delivering very high data rates. UEs in such deployments will not be expected to move significantly and therefore the likelihood of HOs taking place in such deployments is very low, i.e. there is no clear use-case where a RACH-less HO may prove beneficial in FR2. In addition, it is understood that RACH-less alone cannot achieve 0ms interruption time. Therefore our proposal is as follows:
Proposal: Which use-cases justify RACH-less HO solution should be identified. 

Conclusion
In this contribution, we presented our views on RACH-less HO solutions and made the following observations and proposal:
Observation 1: LTE RACH-less HO solution was limited to deployments with small TA difference.
Observation 2: NR RACH-less HO solution can make use of Configured Grant type 1 to pre-configure UL resources for the UE.
Proposal: Which use-cases justify RACH-less HO solution should be identified. 
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