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Introduction

In RAN2 #99 meeting, high level principle of utilising RACH resources during handover was agreed as “High level principle: Dedicated RACH resources, if provided, are prioritised over common RACH resources. The UE is not forbidden from attempting to access using common RACH resources before declaring HO failure based on T304 expiry.” The email discussion, [99#28][NR] Beam selection for HO access, discussed the remaining issues of the dedicated RACH resources and common RACH resources utilization during HO procedure.
In this contribution, we will discuss the different options for prioritising the dedicated RACH resources during HO procedure in different scenarios.
Discussion

After the “[99#28][NR] Beam selection for HO access” email discussion, some methods of prioritising the dedicated RACH resources during HO procedure are summarized as following options:

· Option 1: UE attempts up to K suitable dedicated RACH resources that satisfy the condition in Q1 where K is configured by the network then the UE is allowed to use common RACH (K is small and can be 1)
· Option 2: UE attempts the suitable dedicated RACH that satisfy the condition in Q1, UE should fall back to common RACH resource only if there is no suitable dedicated RACH resources
· Option 3: Up to UE implementation
The email discussion also suggests to compare and discuss the above options in bellowing scenarios:
· Scenario 1: the UE has updated measurement from the dedicated resources
· Scenario 2: the UE doesn’t have updated measurement and only based on the measurement from measurement report
However, before we discuss the different options under above scenarios, we may need to verify whether the above scenarios really exist. When we consider scenario 1 and 2, we could discover that the main difference between scenario 1 and 2 is whether UE has updated measurement during HO procedure. In scenario 1, UE will have updated measurement by keeping on measuring for dedicated resources after receiving HO command. In scenario 2, UE will not have updated measurement since the measurement is stopped after receiving HO command, and the UE could only use the measurement from the last measurement report to verify whether the dedicated RACH is suitable.
In LTE [1], whether UE keeps on measuring after receiving an RRCConnectionReconfiguration including the mobilityControlInfo (I.e. HO command) may be under eNB control. For instance, if source eNB does not reconfigure the MeasConfig within the RRCConnectionReconfiguration including the mobilityControlInfo, the UE will keep on measuring. When we take the handover failure into consideration, it is reasonable to let a UE keep on measuring during HO procedure. Since this could help UE to quickly re-establish the RRC connection when handover failure.
Observation 1: In LTE, UE may keep on measuring after receiving an RRCConnectionReconfiguration including the mobilityControlInfo.

In NR, the probability of handover failure will be increased due to the high frequency deployment. This is why the common RACH resource will be introduced in HO command for NR. Based on this, it seems necessary to keep UE performing measurement after receiving the HO command. Since UE keeps on measurement after receiving HO command could not only help UE to verify whether the dedicated RACH resources is suitable but also to quickly re-establish the RRC connection when handover failure.
Proposal 1: In NR, UE should keep on measuring the beam quality to verify whether the dedicated RACH resources is suitable after receiving the HO command.


Based on above observation, we think source gNB should not reconfigure the measurement configuration to stop UE measurement during HO procedure. Once the source gNB does not reconfigure the measurement configuration to stop the measurement, UE should not also autonomously stop the measuring after receiving HO command. Based on this, we should only consider scenario 1 case.
Observation 2: We should only consider the scenario 1 case.

Accord to LTE [2], UE will use the dedicated preamble until the handover procedure is finished, if the dedicated RACH (i.e. dedicated preamble) is configured to the UE. We think the similar principle should also be kept in NR because it is beneficial for UE using the dedicated RACH resources to reduce the HO delay. Therefore, we propose the dedicated RACH should be used for Msg1 (re-)transmissions until the dedicated RACH is not suitable.

When we consider option 1&3 in scenario 1, it may happen that even the dedicated RACH is still suitable, UE may need to use common RACH resource. This may reduce the resource utilization and may increase the HO delay. Hence, UE should attempt the suitable dedicated RACH, and the UE should fall back to use common RACH resource only if there is no suitable dedicated RACH resources.
Proposal 2: UE should attempt the suitable dedicated RACH, and UE should fall back to use common RACH resource only if there is no suitable dedicated RACH resources.
Conclusion

Based on the discussion in section 2 the following is proposed:
Proposal 1: In NR, UE should keep on measuring the beam quality to verify whether the dedicated RACH resources is suitable after receiving the HO command.
Proposal 2: UE should attempt the suitable dedicated RACH, and UE should fall back to use common RACH resource only if there is no suitable dedicated RACH resources.
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