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1	Introduction
[bookmark: _Hlk95138369][bookmark: _Hlk95138386][bookmark: _Ref178064866]RAN2 has introduced "feature prioritization" for the RACH Indication and Partitioning feature. This "feature prioritization" is used in scenarios where the UE wants to indicate that it is e.g., RedCap UE which wants to do SDT, but there is no corresponding RACH partition. In such scenarios the UE must select some other ("wrong") partition.
The current way that the prioritization is specified is not clear. In this paper we aim to discuss what UE actions should be in case the "wanted" partition does not exist meaning and the UE must select a "wrong" partition, e.g. how the UE should prioritize among those that actually exist (which are all "wrong" to some degree).
But as will be apparent, it is not trivial what is the best approach to take. Perhaps RAN2 should instead assume (at least for now in Rel-17) that the network provides all needed partitions. Assuming this would not only simplify RAN2 specifications, but also avoid some unwanted UE actions where the UE selects a "wrong" partition.
2	Discussion
For what concerns the RACH resource selection, we can summarize the current MAC specification as follows:
· In section 5.1.1b the overall algorithm is presented given a set of feature indications (named “triggering features” in the remainder of this contribution). After a first down-selection of all the configured RACH resources (section 5.1.1c) the UE:
· selects the common RACH if no resources are left after the down-selection, 
· selects the RACH resource matching the triggering features if present in the remaining set of resources, or
· applies the prioritization procedure (section 5.1.1d) if some resources are left but none is matching the triggering features.
· In section 5.1.1c the UE determines a subset of RACH resources to be considered by the overall procedure
· In section 5.1.1d the UE determines the selected RACH resource if the one matching with the triggering features is not configured based on the configured feature priorities
More specifically section 5.1.1c considers each configured RACH resource and removes it from the resulting set of considered resources if it indicates a feature that is not part of the triggering features as enabled. (E.g.: if the UE does not want to indicate RedCap, all the RACH resources with RedCap = true will be removed)
The current CR text states that if feature “F” is not indicated by the UE, all RACH resources associated with feature “F” enabled will not be considered as available for the current procedure

We can now consider the following example.

Example 1: 
· Triggered Features: RedCap + SliceX
· Configured priorities (high to low): RedCap  Slice Group  CovEnh  SDT
· Configured RACH resources:
· Common
· RedCap
· RedCap + SliceX + SDT
· SliceX + SDT
· SliceX
· RedCap + CovEnh

According to section 5.1.1c, a partition will not be considered if it has some non-triggered features (i.e., all partitions with SDT or CovEnh indications). Meaning these partitions will be considered:
· Considered RACH resources:
· Common
· RedCap
· SliceX
Since partitions still remain, but none of them matches the triggering features, the UE will enter the final “else” clause of section 5.1.1b, and thus perform section 5.1.1d to select which partition to prioritize. The prioritization-step will make the UE select one of these partitions, e.g., the “RedCap” partition.
If the UE selects the "RedCap" partition, it means that the UE that intended to indicate Slice X will not indicate Slice X. This results in that the UE will connect to a "common slice" / "null slice". Doing this can be seen as the UE is "changing the value" of the slicing indication (i.e. the UE triggered the RA for Slice X but "changes" that feature indication to something else just to fit the available partitions). This may not be preferable.
Assume, on the other hand that the UE is capability to use all Rel-17 new features, a potential better choice would have been the “RedCap + SliceX + SDT” partition. Despite Small Data being used without any small data to deliver (likely resulting in a large Msg3/MsgA filled with padding bits). But since Small Data is the lowest priority feature, it may actually be a better choice to indicate SDT without having SDT data rather than "changing the value" of the slice-feature. So perhaps the better approach is to use the “RedCap + SliceX + SDT” partition?
It is not clear at this point what is the intended behaviour since it has not been thoroughly discussed. We think RAN2 should look at example 1 and discuss which RACH partition is the intended result (i.e. which partition do we want the UE to select in the example 1?).
[bookmark: _Toc101785293]RAN2 should agree on which RACH partition should be selected by the UE at the end of the prioritization procedure in Example 1.

A second approach to 5.1.1c is that the UE discards partitions that doesn’t contain all triggered features. If this approach is applied to Example 1, the only partition remaining after applying 5.1.1c would be “RedCap + SliceX + SDT” which is potentially a better choice as stated above.
Nevertheless, we might encounter a similar problem as shown in Example 2.

Example 2: 
· Triggered Features: RedCap + SDT
· Configured priorities (high to low): RedCap  Slice Group  CovEnh  SDT
· Configured RACH resources:
· Common
· RedCap
· SDT
· RedCap + SDT + CovEnh
· RedCap + CovEnh
In this case the modified version of 5.1.1c would remove all RACH partitions that do not indicate RedCap + SDT, meaning that the only one left, and only choice possible, would be “RedCap + SDT + CovEnh”. Similar to Example 1, a better choice would have been the “RedCap only” RACH partition, as it would have meant not using SDT, which is the lowest prioritized feature, instead of using CovEnh that has higher priority than SDT.
A third approach to solve both issues could be to avoid step 5.1.1c altogether. Instead, the prioritization procedure itself decide the best partition. This may imply not indicating a triggering feature or indicating a non-triggered feature, depending on what is best from a priority point of view.
[bookmark: _Toc101785294]RAN2 should agree on which of the following approaches is desired:
1. [bookmark: _Toc101785295]Indicating a non-triggered feature is not allowed
2. [bookmark: _Toc101785296]All triggered features must be signalled
3. [bookmark: _Toc101785297]No initial down-selection before applying the configured priorities

Finally, the current agreement state that configured priorities should be used to determine which RACH partition is selected by the UE in case the "wanted" is not present. It is not clear though how this should be implemented and section 5.1.1d needs clarification on this.
We believe that the overall concept should be that the UE starts by "changing the value" of the lowest-priority feature and find a match. For example, in Example 1, the UE would consider SDT (=lowest priority feature) even if it is not a triggered feature. If still no match is found, the UE "changes the value" also for the next lowest priority feature and this continues until a match is found. Eventually one or more RACH partitions will be matching, and if more than one, some simple criterion can be used to selected one.

As can be seen from the above, the number of issues that are still open for this prioritization-part is significant. Moreover, a properly configured network should provide all necessary partitions meaning that it would be a misconfigured network if some necessary partitions are missing. We usually don’t specify UE behaviour for a poorly configured network. Based on this, as an alternative to discussing all of the above in this paper, we instead suggest avoiding completely the definition of a feature prioritization procedure and assume that the network provides all necessary partitions.
[bookmark: _Toc101785298]Do not specify UE behaviour for the error case when the network does not provide all needed partitions.
[bookmark: _Toc78893461][bookmark: _Toc78967722][bookmark: _Toc78967750][bookmark: _Toc78893462][bookmark: _Toc78967723][bookmark: _Toc78967751][bookmark: _Toc78893463][bookmark: _Toc78967724][bookmark: _Toc78967752][bookmark: _Toc78893464][bookmark: _Toc78967725][bookmark: _Toc78967753][bookmark: _Toc78893465][bookmark: _Toc78967726][bookmark: _Toc78967754][bookmark: _Toc78893466][bookmark: _Toc78967727][bookmark: _Toc78967755][bookmark: _Toc78893467][bookmark: _Toc78967728][bookmark: _Toc78967756][bookmark: _Toc78893468][bookmark: _Toc78967729][bookmark: _Toc78967757][bookmark: _Toc78893469][bookmark: _Toc78967730][bookmark: _Toc78967758][bookmark: _Toc78893470][bookmark: _Toc78967731][bookmark: _Toc78967759][bookmark: _Toc78893471][bookmark: _Toc78967732][bookmark: _Toc78967760][bookmark: _Toc78893472][bookmark: _Toc78967733][bookmark: _Toc78967761][bookmark: _Toc78893473][bookmark: _Toc78967734][bookmark: _Toc78967762][bookmark: _Toc78893474][bookmark: _Toc78967735][bookmark: _Toc78967763][bookmark: _Toc78893475][bookmark: _Toc78967736][bookmark: _Toc78967764][bookmark: _Toc78893476][bookmark: _Toc78967737][bookmark: _Toc78967765][bookmark: _Toc78893477][bookmark: _Toc78967738][bookmark: _Toc78967766][bookmark: _Toc78893478][bookmark: _Toc78967739][bookmark: _Toc78967767][bookmark: _Toc78893479][bookmark: _Toc78967740][bookmark: _Toc78967768]3		Conclusion
[bookmark: _Hlk76116627]
Based on the discussion in the previous sections we propose the following:
Proposal 1	RAN2 should agree on which RACH partition should be selected by the UE at the end of the prioritization procedure in Example 1.
Proposal 2	RAN2 should agree on which of the following approaches is desired:
1.	Indicating a non-triggered feature is not allowed
2.	All triggered features must be signalled
3.	No initial down-selection before applying the configured priorities
Proposal 3	Do not specify UE behaviour for the error case when the network does not provide all needed partitions.
 
[bookmark: _In-sequence_SDU_delivery]4	References
R2-2203357 Report of [POST116bis-e][515][RA Part] CP open issues (Ericsson)
R2-2203358 Introduction of common RACH partitioning aspects in RRC, CR 38.331
	4/4	
