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1 Introduction

Up to now, there are quite good progresses on 2-step RACH. However, one left stage 2 open issue has not yet discussed, i.e., whether 2-step RACH resources can be configured in a UL BWP without 4-step RACH resources? In this paper, we discuss this open issue on supporting 2-step RACH resources only on a UL BWP.
2 Discussion

In last RAN2 meeting, we have agreed that the RACH type selection is performed after carrier type selection and before beam selection. In legacy RACH initialization, UE performs BWP operation after carrier type selection. For 2-step RACH initialization, this principle should be also followed.

However, one issue is that whether we allow network to configure only 2-step RACH resources on UL BWP? In our view, 2-step RACH resource and 4-step RACH resource should not be restricted to be configured together. The network should be able to have the flexibility to configure independent 2-step RACH resource on a given UL BWP (at least for non-initial UL BWP) if it wants to. For initial UL BWP, we assume 4-step RACH resources are always configured since it should consider the initial access for the legacy UEs. 

Besides, given the following RAN1 agreement on PRACH resources relations, we think the flexibility is supported from RAN1 point of view at least for separate RO case.

Agreements:

· For the relation of PRACH resources between 2-step and 4-step RACH, the network has the flexibility to configure the following options:

· Option 1: Separate ROs are configured for 2-step and 4-step RACH 

· Option 2: Shared RO but separate preambles for 2-step and 4-step RACH

Thus, we propose:

Proposal 1 On non-initial UL BWP, RAN2 confirms that network has the flexibility to configure only 2-step RACH resources (i.e., without 4-step RACH configuration).

If proposal 1 is confirmed, the following questions should be discussed:

Question 1: Whether UE needs to perform RACH type selection given there is only 2-step RACH configuration on the active UL BWP?

We have agreed that RACH type selection is based on a configured RSRP threshold, and according to the agreements, UE selects 2-step RACH if the measured RSRP is above the configured RSRP, otherwise 4-step RACH is selected. If there is no 4-step RACH configuration on the active UL BWP, i.e., only 2-step RACH configuration on the active UL BWP, there may be two cases:

· Network dose not configure RSRP threshold in the 2-step RACH configuration, in this case, network may not want the UE to perform RACH type selection on a given DL BWP. Then, UE can performs 2-step RACH procedure without RACH type selection;

· Network however still configures a RSRP threshold even if there is only 2-step RACH configuration on the active UL BWP. In this case, UE may still need to perform RACH type selection based on the configured RSRP threshold, otherwise network would not have configured this threshold. If the measured RSRP is below the configured threshold, it means it’s not proper to perform 2-step RACH on the active UL BWP. Then, UE may need to switch to another BWP which has 4-step RACH configuration.

Proposal 2 When the active UL BWP is only configured with 2-step RACH resources, UE does not perform RACH type selection if there is no RSRP threshold configured; Otherwise UE performs RACH type selection.

Proposal 3 If UE performs RACH type selection when the active UL BWP is only configured with 2-step RACH resources, UE switches to initial UL BWP to select 4-step RACH if the RSRP for selection 2-step RACH is not met.

Question 2: Whether UE needs to perform fallback when “N” attempts of msgA is reached?

We have agreed that UE can fallback to 4-step RACH if 2-step RACH is not successfully completed after transmitting the msgA N times. This agreement was made assuming that there is always 2-step RACH and 4-step RACH configuration available on a given UL BWP. However, if proposal 1 is confirmed, the question 2 should be answered, i.e., whether to perform fallbacks since there is no 4-step RACH configuration on the active DL BWP?

One simple interpretation on why network only configures 2-step RACH on a given BWP is that network may wants the UE to perform 2-step RACH until there is RACH problem. Thus, if N is configured in the 2-step RACH configuration, and UE re-attempts N times msgA transmission, the UE can declare RACH problem like legacy behaviour. Otherwise, UE would need to switch to another BWP which has 4-step RACH configuration. However in R15, we have agreed that during RACH procedure, no BWP switching should be performed, so it’s better to follow this principle. Thus we propose:

Proposal 4 When the active UL BWP is only configured with 2-step RACH resources, UE declares RACH problem if 2-step RACH is not successfully complete after N times msgA transmissions, i.e., no fallback to 4-step RACH in this case. 

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
On non-initial UL BWP, RAN2 confirms that network has the flexibility to configure only 2-step RACH resources (i.e., without 4-step RACH configuration).
Proposal 2
When the active UL BWP is only configured with 2-step RACH resources, UE does not perform RACH type selection if there is no RSRP threshold configured; Otherwise UE performs RACH type selection.
Proposal 3
If UE performs RACH type selection when the active UL BWP is only configured with 2-step RACH resources, UE switches to initial UL BWP to select 4-step RACH if the RSRP for selection 2-step RACH is not met.
Proposal 4
When the active UL BWP is only configured with 2-step RACH resources, UE declares RACH problem if 2-step RACH is not successfully complete after N times msgA transmissions, i.e., no fallback to 4-step RACH in this case.
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