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1      Introduction
In email discussion [NR99#28] Beam selection for HO access, it is proposed to have further contributions on the following topic:

Proposal 2: Further discussion the following options as how long should the dedicated RACH resources be prioritised:

· 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 all the suitable dedicated RACH that satisfy the condition in Q1 (at least once for each dedicated RACH or as long as it is satisfied), UE may fall back to common RACH resource 
· Option 3: Up to UE implementation 
the definition of “suitable” aligns with RAN1 agreements in RAN1#90
Companies should bring contributions to compare and discuss the above options considering both scenarios below:

· 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
· the general procedure when error occurs (e.g. when the UE doesn’t receive RAR)
Note that RAN1#88bis agreement it is up to the UE implementation to switch beam for RACH or increase power and retry the same beam:

* Whether UE performs UL Beam switching during retransmissions is up to UE implementation 

* Note: which beam UE switches to is up to UE implementation
Related RAN1 agreement is captured below for contention RACH in meeting #90 for reference:

Agreements:
· It is up to UE implementation how to select the SS block and corresponding PRACH resource for path-loss estimation and (re)transmission based on SS blocks that satisfy threshold(s)
· If UE does not detect a SS block that satisfy threshold(s), it has the flexibility to select any SS block that allows UE to meet the target received power of the RACH preamble with its maximum transmit power
· UE has a flexibility to select its RX beam to find the list of SS blocks that satisfy the threshold(s)
· FFS: whether threshold(s) for SS block selection is configured or fixed in the spec 
· Counter of power ramping when UE changes its selected SS-block in message 1 re-transmission is unchanged
In this contribution, we would like to further evaluate each option above under the 2 specified scenarios. 
2      Discussion

During the email discussion, 3 options are left for discussion on how long should the dedicated RACH resources be prioritised. The three options are:
· 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 1a: K includes the re-transmission on the same dedicated resources with power increase

· Option 1b: K does not include the re-transmission on the same dedicated resources with power increase
· Option 2: UE attempts all the suitable dedicated RACH that satisfy the condition in Q1, UE may fall back to common RACH resource 
· Option 2a: UE attempts at least once for each dedicated RACH

· Option 2b: UE continues dedicated RACH as long as the dedicated RACH is suitable 

· Option 3: Up to UE implementation

To further understand each option, the following three points should be considered:
· Up-to-date measurement vs no up-to-date measurement at the UE of the corresponding dedicated RACH

· Scenario I: UE has up-to-date measurement

· Scenario II: UE has no up-to-date-measurement

· The result in the measurement report may not be up-to-date due to the UE rotation or channel frustration and causes the mean variation. Option 2b in scenario I may lead to the UE continuously trying the dedicated RACH unnecessarily. This may result in long delay in handover.
· Two different RACH implementation may impact the handover delay performance: 
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· In scenario A, after the UE sends preamble on the selected RACH resource, the UE has to wait for another RACH occasion for another attempt after RAR failure. In scenario B, RAR window is immediately located after each RACH resource. Therefore, the UE can perform another attempt on a different/same RACH resource in the same RACH occasion. However, in NR, network will require time to process before it can send RAR (at least for Rel-15), therefore, most likely the wait time will be long enough to fit in the entire dedicated RACH resources. Therefore, scenario A will most likely be implemented. 
· Since the UE can only send one preamble at a time before it receives RAR, the UE in scenario A can only attempt one dedicated RACH resource per RACH occasion. Based on this assumption, different delay is analysis for different options below:

· Option 1 (a and b) will require K occasions delay before the UE can use common RACH

· Option 2a will require the number of dedicated RACH resources (# of beams) the network configured to the UE. Option 2b will require the UE continues trying without stop as long as the condition holds

· Option 3 is the most flexible since it is up to the UE implementation when to access common RACH
· How the UE should perform another RACH if the current attempt fails:
· Scenario x: increase UE transmit power and re-transmit on the same beam

· Scenario y: UE selects another beam and use the same transmit power

· In the email discussion proposal 3, most companies support “The order to access the dedicated RACH resources is up to UE implementation” which is same as RAN1 agreement on common RACH. It this case, it is up to the UE to choose scenario x or y for different attempts of RACH.

· Option 1b doesn’t count the re-transmission if the UE use the same dedicated resource with higher power. In this case, longer delay is expected before the UE can access the common RACH
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Figure 1: Example of common RACH and dedicated RACH configured to the UE during HO
Figure 1 shows an example of both common RACH and dedicated RACH are configured to the UE. Consider the example where beam 3-15 are above the threshold and the network decided to configure only dedicated RACH with beam 4, 5, 6, 8, 10, 12 to the UE. If all dedicated RACH resources failed, the soonest the UE can use common RACH for each option are as follow:
· Option 1: if K = 1 and no retransmission with higher power would be at point C. If retransmission with higher power (option 1b) is used, with one retransmission, it will be somewhere at point E. The larger the K, the larger the delay. 
· Option 2: with only one attempt per dedicated RACH resource (option 2a), the soonest the UE can use common RACH is point G if no retransmission with higher power is considered. In option 2b, the UE may not be able to use common RACH depending on the any updated measurement. 

· Option 3: Since the UE has most flexibility to use either dedicated RACH or common RACH, the UE can have the first attempt at point B. If it fails, it can perform common RACH at point C. If it fails, it can perform another dedicated RACH at point D either retransmission with higher power or another dedicated resource. This has the lowest latency and best performance option. 

Both option 1 with K=1 and option C allow the shortest interruption time to access target cell during handover by allowing the UE to use common RACH. Therefore, we are ok with option 1 (K=1) to allow the network to ensure the UE first use dedicated RACH at least once before accessing common RACH. Note that the sooner the UE access target, the sooner the UE can release the dedicated RACH resource. And once the UE succeeds the access, dedicated RACH resource can be released from the target cell and be used for other purposes. Therefore, it is beneficial for the network for allow the UE to successfully access target cell with the lowest latency without any waste of resources. 

Proposal 1: after the UE attempts dedicated RACH once, then it is up to UE implementation when to fall back to common RACH. 
3      Conclusion 
Proposal 1: after the UE attempts dedicated RACH once, then it is up to UE implementation when to fall back to common RACH.
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