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Introduction
Various aspects of beam selection were discussed in RAN2#99 and in the following email discussion [NR99#28][NR] Beam selection for HO access. Many high level details were agreed in the email discussion, such as 
· Dedicated RACH resources (if provided) where the beam quality measured on the associated NR-SS or CSI-RS above a threshold is prioritized  
· The order to access the dedicated RACH resources is up to UE implementation
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However, the email discussion was not completely successful, and there are still several open issues on how to select the beams during the hand-over, such as
· How are the dedicated beams prioritized
· How can the UE use common beams
· How and when does the UE update beam quality estimates/measurements
 
In this contribution we provide our view on what would be a minimum level of specification needed to address these open issues.
We also extend the discussion from hand-over case to also cover SCG addition and change. In our understanding the UE behaviour should be identical in all three cases.
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Prioritization of beams with dedicate random access
It has been agreed that the UE should prioritize beams with dedicated random access, but even after the email discussion, it’s not at all clear how this prioritization is achieved in practice. 
In the following we use term “dedicated beams” to describe beams associated with a dedicated random access resource configuration (either a dedicated sequence or actual dedicated time-frequency random access opportunity). Similarly, we use “common beams” to describe any beam  associated with a common random access configuration. 
We also use term “suitable beams” to describe beams with where the beam quality measured on the associated NR-SS or CSI-RS above a threshold.
In our understanding the minimal approach would be to initiate the random access procedure using a dedicated RACH configuration if at least one of the dedicated beams is suitable (i.e. at least one of the beams associated with a dedicated random access resource has a beam quality measured on the associated NR-SS or CSI-RS abote a threshold). If the UE does not even initiate a dedicated random access when a dedicated beam is suitable, it’s hard to claim the the dedicated RACH configuration was prioritized. 
It would also be possible to define in RAN2 further details on how the UE should prioritize dedicated RACH configuration (such as which dedicated beam should be selected, and how long the UE should prioritize the dedicated RACH configuration etc), but given the limited observability of the UE internal processes (such as beam quality measurements) and RAN1 agreement to leave the beam selection for RA failure up to the UE implemention, it will be difficult to create a significant difference in UE performance based on RAN2 decisions only, and we propose to leave these details up to UE implemementation. Another reason for proposing that is the variety of flavours among different companies, so that reaching consensus would simply take a number of meetings higher than that is left to complete the EN-DC aspects and, perhaps even Rel-15. Hence, we propose the following:
Proposal 1: UE initiates the random access procedure using a dedicated RACH configuration if at least one of the dedicated beams is suitable. Further details of the prioritization (such as which dedicated beam should be selected, and how long the UE should prioritize the dedicated RACH configuration etc) are left up to the UE implementation. 
Handling of the error cases
In case the RA procedure is not completed successfully, RAN1 has agreed to leave up to the UE implementation whether to switch beam or ramp up the power in the same beam. In case the UE switches beam, RAN1 has also agreed to leave the beam selection details up to the UE implementation, as long as a suitability criteria based on a threshold is reached.
Given the great flexibility in the UE implementation for RA failure, there seems to be limited benefit of specifying the details of the beam selection error cases in RAN2. However, there needs to be basic mechanisms in RAN2 specifications to cover following error cases
· Hand-over failure (in 38.331/RRC)
· RA failure (in 38.321/MAC)
These error cases are needed also for other errors than failure during beam selection in hand-over.
For RRC, the current hand-over failure mechanism is based on timers T304/T307. Timer T304 is started when the UE receives the hand-over command, and stopped when MAC successfully completes the random access procedure in the target cell. In case the timer expires, the UE initiates RRC connection re-establishment procedure. Similarly T307 is started when the UE receives a SCG addition or change command, and stopped when UE performs a random access on the PSCell, upon initiating re-establishment and upon SCG release.
In our understanding, this level of specification is also sufficient for NR RRC. During the time T304/T307 is running, the UE may try (according the RAN1 agreement) to increase the power level and/or different beams (including both dedicated and common beams). Whether to increase power level or switch to a different beam is up to the UE implementation, as is the beam selection in case the UE switches the beam. Only in case none of the attempts is successful, the UE initiates RRC connection re-establishement procedure. 
Proposal 2: Timer T304 is started when the UE receives the hand-over command, and stopped when MAC successfully completes the random access procedure in the target cell. During the time T304 is running, the UE may try to increase the power level and/or switch to different beams (including both dedicated and common beams). If T304 expires, the UE initiates RRC connection re-establishment procedure.
Proposal 3: Timer T307 is started when the UE receives SCG reconfiguration command, and stopped when MAC completed random access on the PSCell, upon initiating re-establishment and upon SCG release. During the time T307 is running, the UE may try to increase the power level and/or switch to different beams (including both dedicated and common beams). If T307 expires, the UE initiates RRC SCG failure information procedure.

Stage-2 and stage-3 way forwards
As highlighted in the email discussion scope, the target outcome was to have both a stage-2 TP for 38.300 and a stage-3 TP for RRC and MAC. One of the reasons was to avoid endless discussions on high level proposals full of uncertainties that would have to anyway be translated into specifications text. Hence, in our view, the current TP for 38.300 distributed by the email discussion rapporteur, with minor changes, can be a reasonable baseline, i.e., simply stating the agreement related to prioritization of dedicated RACH resources. 
Observation 1: RAN2 should have a simple stage-2 TP for 38.300 for beam selection during handovers/SCG-addition/SCG-changes and focus discussion on stage-3 details.
The random access procedure is explained in detail in [1] and the corresponding text proposal for 32.321 is included in [2]. The error handling follows the LTE procedure with a configured window for RAR response, and in case the UE does not receive the RAR in the window, it increases the number of attempts, and either increases the power or switches to a better beam (as agreed in RAN1). Again this level of specification seems to be sufficient, and allows unified beam selection behaviour for different use cases.
Proposal 4: Agree on the following baseline stage-3 TP for MAC (R2-1711443, “Text proposal for Random Access”).
Conclusion
Based on the discussion in section 2.1, we propose
Proposal 1: UE initiates the random access procedure using a dedicated RACH configuration if at least one of the dedicated beams is suitable. Further details of the prioritization (such as which dedicated beam should be selected, and how long the UE should prioritize the dedicated RACH configuration etc) are left up to the UE implementation. 
Proposal 2: Timer T304 is started when the UE receives the hand-over command, and stopped when MAC successfully completes the random access procedure in the target cell. During the time T304 is running, the UE may try to increase the power level and/or switch to different beams (including both dedicated and common beams). If T304 expires, the UE initiates RRC connection re-establishment procedure.
Proposal 3: Timer T307 is started when the UE receives SCG reconfiguration command, and stopped when MAC completed random access on the PSCell, upon initiating re-establishment and upon SCG release. During the time T307 is running, the UE may try to increase the power level and/or switch to different beams (including both dedicated and common beams). If T307 expires, the UE initiates RRC SCG failure information procedure.
Proposal 4: Agree on the following baseline stage-3 TP for MAC (R2-1711443, “Text proposal for Random Access”).
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