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Introduction
In this contribution we discuss RA procedure aspects for feature/feature combination specific RACH.
Discussion
RAN2 has discussed the RA procedure aspects for feature/feature combination specific RACH in RAN2 #115e and made the following agreements.
RAN2 #115 Agreements [1]

1.	As a baseline, the RA procedure design for Rel-17 should adhere to the following general principles: 
a:  Carrier selection (between NUL/SUL) should happen ahead of the initial RACH resource selection (i.e. feature combination is not considered in carrier selection).

b:  Initial RACH resource should be selected based on the selected carrier for the selected feature combination (i.e., selected slice, SDT or not, REDCAP or not etc). Only the RACH resource matching the feature and/or feature combination of current RACH procedure will be considered as available in the RACH resource selection.

c:  As a general rule, all RACH retransmissions (if any are needed, until RACH failure happens) shall be performed over the same RACH resources (and same carrier – NUL/SUL) as the one selected for initial RACH resource.  However, we can discuss fallback on a case by case basis if there is a strong motivation and discuss them together in this AI.











In R17, there can be several feature/feature combinations. Network can configure several RACH configuration (s) where each RACH configuration corresponds to a feature/feature combination. A cell may support one or more features. Will the network provide RACH configurations for each possible combinations of the supported features or is the network allowed to configure RACH configurations for a subset of combination of the supported features? For example, let’s say the cell supports SDT and both redcap UEs and non-redcap UEs. Cell does not support coverage extension for Msg3 and slice based RACH. In this case does cell has to support all the below configurations? Is the cell allowed to skip RACH configuration for some combination, e.g. it may not provide RACH configuration for combination 2 i.e. redcap + SDT? If RACH configuration for combination 2 is not configured, will the redcap UE not perform SDT i.e. uses RACH configuration for combination 0 or can it still perform SDT using RACH configuration for combination 1?
	Feature/Feature Combination
	Redcap
	SDT

	0
	Yes
	No

	1
	No
	Yes

	2
	Yes
	Yes

	3 (legacy)
	No
	No



One can argue that in the above example if Msg3/msgA based redcap indication using LCID is supported, redcap UE still use the RACH configuration for combination 1.
Proposal 1: RAN2 should discuss whether the network (i.e. cell) provide RACH configurations for each possible combinations of the features supported in the network or is the network allowed to configure RACH configurations for a subset of all possible combinations of the supported features?
Proposal 2: If the network is allowed to configure RACH configurations for a subset of all possible combinations of the features supported in the network:
· If RACH configuration for a combination of the features (supported by network) for which UE needs to initiate RACH is not available, in which order UE prioritize the features to select the feature combination from the feature combination for which RACH configuration is available
[bookmark: _GoBack]Fallback during RA procedure
For UL coverage extension, RAN1 has agreed that UE requests Msg3 PUSCH repetition at least when the RSRP of the downlink path loss reference is lower than an RSRP threshold. One of the issue is whether the UE applies the criterion to request Msg3 PUSCH repetition only when the random access procedure is initiated or whether the UE applies this criterion before every random access attempt i.e. before the RACH preamble transmission. The RSRP of downlink path loss reference (i.e. SSB) can change during the random access procedure. So it can be beneficial to apply the criterion to request Msg3 PUSCH repetition before every random access attempt. In the current design, power ramping calculation and SSB selection is based on most recent measurements. On the other hand, UL carrier selection and RA type selection which are also based on RSRP of the downlink path loss reference are performed only when random access procedure is initiated. 
Proposal 3: RAN2 to discuss whether the UE applies criterion to request Msg3 PUSCH repetition only when the random access procedure is initiated or whether the UE applies this criterion before every random access attempt i.e. before the RACH preamble transmission.

For RAN slicing, as per the discussion in RAN2 #115, following is captured in chairman notes:
· For RACH type selection, UE first selects between slice-specific and common RACH, then selects between 2-step and 4-step.
· The following fallback case is supported:
· Fallback case 2: Fallback from 2-step slice specific RACH to 4-step common RACH, if 4-step slice specific RACH is not configured.
According to this during random access procedure, UE can fallback from slice specific RACH configuration to non-slice specific RACH configuration. This is not aligned with the following agreement in common RACH session:
· As a general rule, all RACH retransmissions (if any are needed, until RACH failure happens) shall be performed over the same RACH resources (and same carrier – NUL/SUL) as the one selected for initial RACH resource.
Network may configure only slice specific 2 step RA for fast access users belonging to certain slices. However, network may not configure slice specific 4 step RA configuration to be used during switching (after transmitting MsgA configurable number of times) from 2 step RA to 4 step RA, as switching does not happen often. However, switching is still beneficial for random access to be successful and non slice specific common configuration can be used for this purpose.
Proposal 4: RAN2 to discuss whether the Fallback from 2-step slice specific RACH to 4-step common    
          RACH, if 4-step slice specific RACH is not configured.
Conclusion
Based on the above, RAN2 is requested to discuss and agree on the following proposals:
Proposal 1: RAN2 should discuss whether the network (i.e. cell) provide RACH configurations for each    possible combinations of the features supported in the network or is the network allowed to configure RACH configurations for a subset of all possible combinations of the supported features?
Proposal 2: If the network is allowed to configure RACH configurations for a subset of all possible combinations of the features supported in the network:
· If RACH configuration for a combination of the features (supported by network) for which UE needs to initiate RACH is not available, in which order UE prioritize the features to select the feature combination from the feature combination for which RACH configuration is available
Proposal 3: RAN2 to discuss whether the UE applies criterion to request Msg3 PUSCH repetition only when the random access procedure is initiated or whether the UE applies this criterion before every random access attempt i.e. before the RACH preamble transmission.
Proposal 4: RAN2 to discuss whether the Fallback from 2-step slice specific RACH to 4-step common    RACH, if 4-step slice specific RACH is not configured.
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