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1 Introduction
In RAN2#96 meeting [1], HO execution in an NR cell associated with multiple beams were discussed with following agreements achieved:
Agreements
1	At least cell id and all information required to access the target cell will be included in the HO command. 
2	For at least some cases information required for contention based and contention free access can be included in the HO command
3	To be studied what beam related information of the target cell may be required.
4	Study the possibility of handover where a condition configured by the gNB is used by the UE to determine when it executes the handover.
In RAN2#97bis meeting [2], further details on the association between RACH configuration and DL beams as well as UE behavior to select certain DL beam were discussed. Following agreements were made:
Agreements
1	Handover command can contain at least cell identity of the target cell and RACH configuration(s) associated to the beams of the target cell. RACH configuration(s) can include configuration for contention-free random access.
1b	UE selects a suitable beam from all beams of the target cell.
1c	UE performs CBRA on the UE's selected beam if CFRA resources are not provided for the UE's selected beam.
In RAN2 NR AH#2 meeting [3], it is agreed that HO command can include association between RACH resources and SS blocks and between RACH resources and CSI-RS.
Agreements:
1	Measurement information (including beam information if there are beams in the network) reported by the UE can be included the HANDOVER REQUEST message sent to the target.
2	The handover command includes all necessary parameters (at least new C-RNTI, target gNB security algorithm identifiers, and optionally a set of dedicated RACH resources (RAN2 understand this could be time/frequency/sequence but decision is up to RAN1), etc.).
FFS How the UE uses the set of dedicated RACH resources and common RACH resources, 
FFS How the UE knows the common RACH resources.
3	Handover command can include association between RACH resources and SS blocks.
4	Handover command can include association between RACH resources and CSI-RS configuration(s), if RAN1 conclude that such association is possible.
FFS How the UE selects the beam and RACH resources to be used to access from the information included in the handover command. This could be specified behaviour, or specified behaviour with some parameter(s) than can be controlled by the network, and can be discussed is some aspects might be left to UE implementation.
5	Timer based handover failure procedure like LTE (T304) is supported in NR.
6	RRC connection re-establishment procedure should be used for recovering handover failure.

In this contribution, we discuss the issue about how UE select the TRP TX beam for MSG1 transmission during HO based on the progress/agreements made in RAN1. 
2 Discussion
During RAN2#97bis meeting, it was agreed UE selects a suitable beam from all beams of the target cell and UE can perform CBRA on the selected beam if CFRA resources are not available. Although the definition of a ‘suitable’ beam is not yet specified, it is expected that a suitable beam may have some good quality suitable for HO, e.g. above a quality threshold [4][5].
HO command may include some common and dedicated RACH resources. In normal case, to speed up HO process, dedicated RACH resources may be associated with one or several beams, which is recognized by the serving cell as suitable according to the measurement report. UE can then perform CFRA with the allocated dedicated RACH resource associated with the suitable beam.
Observation 1: In normal case, according to measurement report the network allocates dedicated RACH resource for suitable beam(s) so as to reduce HO latency.
However, it is possible that a beam recognized by the network as suitable through measurement report is no longer suitable when UE perform random access, e.g. due to the impact of (1) fast channel variation, and (2) the non-negligible latency between the transmission of measurement report and the initiation  of random access in HO execution. If the beam degradation event occurs, UE may fail in CFRA with the dedicated RACH resources.
Observation 2: A suitable beam may have severe quality degradation before UE initiate random access due to fast channel variation, and the non-negligible latency between measurement report transmission and random access initiation in HO execution.

Observation 3: If the suitable beam degrades significantly before UE initiate random access, UE may fail in CFRA with the dedicated RACH resources.

Then, if drastic beam quality degradation occurs, and UE sticks on the dedicated RACH resource indicated in HO command, UE may fail in HO and thus have to perform RRC connection establishment after timer (e.g., T304 in LTE) expiration.
Observation 4: If drastic beam quality degradation occurs, and UE sticks on the dedicated RACH resource indicated in HO command, UE may fail in HO and thus have to perform RRC connection establishment after timer (e.g., T304 in LTE) expiration. 

Thus, to reduce HO failure rate due to severe beam quality degradation, we suggest leaving UE the flexibility to reselect DL TX beam for RACH retrials. The reasons are as below.
· First, since UE keeps monitoring beam quality, it is possible that UE derive new beam measurement results after measurement report transmission. Then UE can accordingly reselect a suitable DL TX beam for RACH preamble transmission.
· Secondly, even if new beam measurement results after measurement report transmission is not available to the UE, and UE does not know whether failed RACH preamble transmission is due to beam quality degradation or not, UE could still opportunistically change DL TX beam to increase the probability of successful preamble transmission after several failed RACH trials.

Observation 5: Allowing UE to reselect RACH resource associated with different DL TX beam after failed RACH trials may increase the successful probability of preamble transmission during HO execution.

Therefore, we propose that UE apply the configured RACH resource in HO command as below.
· STEP 1. UE initiate random access on the dedicated RACH resource associated with the suitable beam which is decided by the network according to measurement report and is indicated in HO command
Reason: Applying the dedicated CFRA resource could reduce HO latency in most time when severe beam quality degradation does not occur. In contrast, common RACH resource for CBRA may have long latency due to long RACH periodicity and 4-step handshaking. Notice that if HO command indicates dedicated RACH resource associated with more than one suitable beams, it could be up to UE implementation which suitable beam is selected for RACH initiation, e.g., UE select the suitable beam with the best RSRP according to the updated measurement result, which may be newer than the one in measurement report.
· STEP 2. After several failed RACH trials, UE is allowed to select common or dedicated RACH resource associated with the same or different DL TX beam from the indicated suitable DL TX beam. How UE reselect DL TX beam is up to UE implementation.
· Reason for DL TX beam reselection: Applying DL TX beam reselection may increase the probability of successful preamble transmission, in particular when UE has newer measurement result than the stale one in the measurement report. 
· Reason for UE-determined DL TX beam reselection: To reduce HO latency, UE may reselect DL TX beam by jointly considering the updated beam measurement results, and the expected latency from CFRA or CBRA. Since network is unaware of the new measurement results, it is more suitable for UE to determine DL TX beam for RACH retrial.

Proposal 1: During HO, UE initiate random access on the dedicated RACH resource associated with the suitable beam configured in HO command. If dedicated RACH resources associate with multiple suitable beams are available, how UE select one suitable beam for RACH is up to UE implementation.
Proposal 2: After several failed RACH preamble transmission, UE is allowed to reselect DL TX beam and apply the associated dedicated or common RACH resource for preamble retransmission before HO failure timer expiration. How UE reselect DL TX beam is left to UE implementation.

3 Conclusion 
Based on the observations:
Observation 1: In normal case, according to measurement report the network allocates dedicated RACH resource for suitable beam(s) so as to reduce HO latency.
Observation 2: A suitable beam may have severe quality degradation before UE initiate random access due to fast channel variation, and the non-negligible latency between measurement report transmission and random access initiation in HO execution.
Observation 3: If the suitable beam degrades significantly before UE initiate random access, UE may fail in CFRA with the dedicated RACH resources.
Observation 4: If drastic beam quality degradation occurs, and UE sticks on the dedicated RACH resource indicated in HO command, UE may fail in HO and thus have to perform RRC connection establishment after timer (e.g., T304 in LTE) expiration. 
Observation 5: Allowing UE to reselect RACH resource associated with different DL TX beam after failed RACH trials may increase the successful probability of preamble transmission during HO execution.

We propose:
Proposal 1: During HO, UE initiate random access on the dedicated RACH resource associated with the suitable beam configured in HO command. If dedicated RACH resources associate with multiple suitable beams are available, how UE select one suitable beam for RACH is up to UE implementation.
Proposal 2: After several failed RACH preamble transmission, UE is allowed to reselect DL TX beam and apply the associated dedicated or common RACH resource for preamble retransmission before HO failure timer expiration. How UE reselect DL TX beam is left to UE implementation.
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