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1. Introduction
In RAN2#125 meeting [1], the issue on eRedCap to use 2-step RA resource for RedCap was discussed, and following agreements were made:
Agreement
1 Send an LS to RAN1 saying that we recommend to support 2-step RA for eRedCap letting them indicate if this would be complicated from their point of view. If that is not agreeable to RAN1, inform RAN1 that RAN2 will not specify the approach where eRedCap UE uses 2-step RedCap RA resources. If agreeable to support 2-step RA for eRedCap, we will specify that an eRedCap UE falling back from 2-step RA (on eRedCap resources) will use 4-step eRedCap resources.
In this contribution, we will share our view on this issue.
2. Discussion

RAN2 sent an LS to RAN1 about 2-step RACH resource for eRedCap, and provided two options for RAN1: one is to support 2-step RA for eRedCap, the other is not to support 2-step RA for eRedCap. 
If RAN1 agreed either one, RAN2 should discuss the corresponding signlaing and procedure update to support it, i.e. we would revise RRC and MAC specifications accordingly based on RAN1 conclusion. 
However, if RAN1 cannot agree any one in RAN2 LS, i.e. in case RAN1 stick to their previous agreement on eRedCap to use 2-step RA resource for RedCap, we think the following technical soulutions and corresponding proposals should be used as the baseline for eRedCap to use 2-step RA resource for RedCap.
Regarding the issue “How to capture the agreement for eRedCap UEs on the use of 2-step RA resources configured for RedCap UEs.”, RAN2 has achieved the agreement below in RAN2#124 meeting:

	In case 2 (4-step PRACH eRedCap + 2-step PRACH RedCap), R18 eRedCap UE is allowed to select 2-step RA. If the R18 eRedCap UE selects 2-step RA, the R18 eRedCap UE performs 2-step RA by using the 2-step PRACH RedCap resources. In this case, if fallback from 2-step RA to 4-step RA is required (according to the current specification), the R18 eRedCap UE initiates 4-step RA by using the 4-step PRACH RedCap resources.


But during the discussion on MAC CR after RAN2#124 meeting [2], companies have different views on how to capture this agreement, and what is the intended behaviour based on the above agreements. 
According to current MAC procedure, before performing RACH transmission, the UE will perform:

UL carrier (i.e. NUL and SUL) selection and BWP selection -> set(s) of applicable RACH resource selection -> RA type selection.

It could be found that RA type selection is performed after theRA resource set selection. In Rel-17, only one set of RA resource would be selected before RA type selection as below:
	2>
else if there is one set of Random Access resources available which can be used for indicating all features triggering this Random Access procedure:

3>
select this set of Random Access resources for this Random Access procedure.

2>
else (i.e. there are one or more sets of Random Access resources available that are configured with indication(s) for a subset of all features triggering this Random Access procedure):

3>
select a set of Random Access resources from the available set(s) of Random Access resources based on the priority order indicated by upper layers as specified in clause 5.1.1d for this Random Access Procedure.


But in Rel-18 eRedCap, it was agreed that eRedCap UE could use the 2-step RA resource for RedCap. In this way, there may be a case that the selected RA resource set(s) include: 
Example 1: 
· Set #1 with 2-step RA { RedCap + other features (e.g. SDT)}
· Set #2 with 4-step RA { eRedCap + other features (e.g. SDT, same as Set#1)}

According to the current MAC procedure, UE cannot select one of them, if eRedCap UE can use the 2-step RA for RedCap. 
There are two directions to resolve this problem:
· Direction A: Keep two sets of RA resource selected until RA type selection, and select one set of RA resource when performing RA type selection. 
i.e. there will be two sets after 5.1.1b (Selection of the set of Random Access resources for the Random Access procedure), i.e. one is with 2-step RedCap (set#1 in Example 1) and the other is with 4-step eRedCap (set#2 in Example 1). 
Then, eRedCap UE will select one set when selecting the RACH type. e.g., if the RSRP of the downlink pathloss reference is above msgA-RSRP-Threshold, eRedCap UE selects the set with 2-step RedCap (set#1 in Example 1) and the 2-step RACH type, otherwise, eRedCap UE selects the set with 4-step eRedCap (set#2 in Example 1) and the 4-step RACH type.

· Direction B: Select one set of RA resource before RA type selection as legacy, and perform RA type selection as legacy. 
i.e. UE will select one set in 5.1.1b (Selection of the set of Random Access resources for the Random Access procedure), then, there will be only one set selected before selecting the RACH type as legacy. There will be no impact on the RA type selection procedure. 
Observation 1: There are two directions to implement the agreement for eRedCap to use 2-step RA resource for RedCap,

· Direction A: Keep two sets of RA resource selected until RA type selection, and select one set of RA resource when performing RA type selection. 
· Direction B: Select one set of RA resource before RA type selection as legacy, and perform RA type selection as legacy. 
In our understanding, both directions work, and need specification change. Considering that Direction A (i.e. some selection procedure for RA resource set is performed when selecting RA type) will break the existing principle in MAC, we think Direction B is more proper to be adopted. 
Observation 2: Direction A will break the existing principle in MAC.
Proposal 1: RAN2 selects Direction B to implement the agreement for eRedCap to use 2-step RA resource for RedCap, i.e. Select one set of RA resource before RA type selection as legacy, and perform RA type selection as legacy.
Regarding the specific details for Direction B, i.e. how to select one set before RA type selection, some companies proposed to utilize the RSRP of downlink pathloss reference to select the set for eRedCap between 4-step RA for eRedCap and 2-step RA for RedCap (i.e. set#1 and set#2 in example 1) in [Post124][811] 38.321 CR to introduce eRedCap [1]. In our view, it is a good method because 2-step RA resource set for RedCap can be meaningful only when the RSRP of downlink pathloss reference is good enough.
Besides, when to check the RSRP of downlink pathloss reference can have different alternatives. We think the following two alternatives are more aligned with the existing MAC principle: 
· Alt 1: check the RSRP of the downlink pathloss reference in 5.1.1b (Selection of the set of Random Access resources for the Random Access procedure) and 5.1.1d (Selection of the set of Random Access resources based on feature prioritization). 
Please note that the following examples will provide the reason that check the RSRP of the downlink pathloss reference only in 5.1.1b or only in 5.1.1d is not workable for all cases. 
Alt1 can be used to select one set for eRedCap between 2-step RA for RedCap and 4-step RA for eRedCap. For example, a set with 2-step RA for RedCap indicating all features of RACH procedure can be selected by eRedCap UE only when the downlink pathloss reference is above msgA-RSRP-Threshold in 5.1.1b (Selection of the set of Random Access resources for the Random Access procedure); an identified set with 2-step RA for RedCap can be selected by eRedCap UE only when the downlink pathloss reference is above msgA-RSRP-Threshold in 5.1.1d (Selection of the set of Random Access resources based on feature prioritization).
· Alt 2: check the RSRP of the downlink pathloss reference in 5.1.1c (Availability of the set of Random Access resources)
Alt2 can be used to decide whether a set with 2-step RA for RedCap is available for eRedCap UE. To be specific, if the RSRP of the downlink pathloss reference is above msgA-RSRP-Threshold, the set with 2-step RA for RedCap is available for eRedCap UE; otherwise, the set with 2-step RA for RedCap is not available for eRedCap UE.
For Alt 1, during the discussion on MAC CR after RAN2#124 meeting [1], some companies proposed to check the RSRP of the downlink pathloss reference in 5.1.1b (Selection of the set of Random Access resources for the Random Access procedure) or 5.1.1d (Selection of the set of Random Access resources based on feature prioritization). Let’s take the below examples for analysis:
Example 2: 
· network configures 3 sets: Set #1 with 2-step RA {RedCap+SDT+Slicing}, Set #2 with 4-step RA {eRedCap+SDT+Slicing}, Set #3 with 2-step RA and 4-step RA{SDT+Slicing}; 
· eRedCap UE+SDT+Slicing triggers the RACH procedure; 
· feature priority: SDT>eRedCap>Slicing.
Example 3: 

· network configures 3 sets, Set #1 with 2-step RA {RedCap+SDT}, Set #2 with 4-step RA {eRedCap+SDT}, Set #3 with 2-step RA and 4-step RA {SDT+Slicing}; 
· eRedCap UE+SDT+Slicing triggers the RACH procedure; 
· feature priority: SDT>eRedCap>Slicing.
According to current MAC specification, if there is one available set indicating all features of RACH procedure, UE will directly select this set in 5.1.1b (Selection of the set of Random Access resources for the Random Access procedure). Besides, only when all available sets can’t indicate all features of RACH procedure, the UE will perform the operation in 5.1.1d (Selection of the set of Random Access resources based on feature prioritization). In Example 2, there will be 2 sets indicating all features of RACH procedure for Alt 1, i.e., Set #1 and Set #2. In this case, the UE can’t perform the operation in 5.1.1d, i.e., select one set based on feature prioritization. Thus, the proposal to check the RSRP of the downlink pathloss reference only in 5.1.1d is not workable. In Example 3, all 3 sets are available in 5.1.1c for Alt 1. Then UE will select one set based on feature priority in 5.1.1d rather than performing the operation in 5.1.1b. Thus, the proposal to check the RSRP of the downlink pathloss reference only in 5.1.1b is also not workable. 
To compare these two alternatives (Alt 1 and Alt 2), some cases and the detailed selection procedures before RA type selection are provided below.
Example 4: 

· Network configures 3 sets: Set#1 with 2-step RA {RedCap+SDT+Slicing}, Set#2 with 4-step  RA {eRedCap+SDT}, Set#3 with 2-step RA and 4-step RA {SDT+Slicing};
· eRedCap UE+SDT+Slicing triggers the RACH procedure; 
· feature priority: SDT>eRedCap>Slicing.
For Alt 1, all 3 sets are available in 5.1.1c and UE will directly select Set#1 in 5.1.1b because there is only one set indicating all features of RACH procedure. Then, UE will select 2-step RACH type in 5.1.1 as legacy because Set #1 only has 2-step RA resource. However, the fatal problem is that the 2-step RACH will always fail and can’t fallback to 4-step RACH if the signalling quality is not good enough. The cause is that UE doesn’t check the RSRP of the downlink pathloss reference before selecting this set. 
Of course, the check of RSRP of the downlink pathloss reference can be added in 5.1.1b for this example for Alt 1, for example, although there is only one set indicating all features of RACH procedure, UE will select Set #1 only when the RSRP of the downlink pathloss reference is above msgA-RSRP-Threshold. But it will be more complicated because UE needs to jump into 5.1.1d again to select one set from all available sets except Set #1.
For Alt 2, if the RSRP of the downlink pathloss reference is above msgA-RSRP-Threshold, the set with 2-step RedCap is available, then, all 3 sets are available in 5.1.1c and UE will directly select Set #1 in 5.1.1b because there is only one set indicating all features of RACH procedure. As in legacy, UE will then select 2-step RACH type in 5.1.1 because Set# 1 only has 2-step resource. Finally, 2-step RACH will succeed because the signalling quality is good enough. On the contrary, if the RSRP of the downlink pathloss reference is not above msgA-RSRP-Threshold, the set with 2-step RA for RedCap is not available, then only Set #2 and Set #3 are available in 5.1.1c and UE will select Set 2 according to the procedure in 5.1.1d as in legacy.

Example 5: 

· network configures 3 sets: Set #1 with 2-step RA {RedCap+SDT+Slicing}, Set #2 with 4-step RA {eRedCap+SDT+Slicing}, Set #3 with 2-step RA and 4-step RA{SDT+Slicing}; 
· eRedCap UE+SDT+Slicing triggers the RACH procedure; 
· feature priority: SDT>eRedCap>Slicing.
Example 6: 

· network configures 3 sets, Set #1 with 2-step RA {RedCap+SDT}, Set #2 with 4-step RA {eRedCap+SDT}, Set #3 with 2-step RA and 4-step RA {SDT+Slicing}; 
· eRedCap UE+SDT+Slicing triggers the RACH procedure; 
· feature priority: SDT>eRedCap>Slicing.
In Example 5 and Example 6, although the time point to check the RSRP of downlink pathloss reference of Alt 1 and Alt 2 are different, the complexity of Alt 1 and Alt 2 is nearly the same. The specific analysis is as below. 
In Example 5, there will be 2 sets indicating all features of RACH procedure for Alt 1, i.e., Set #1 and Set #2. Then, UE selects Set#1 if the downlink pathloss reference is above msgA-RSRP-Threshold, otherwise, UE selects Set#2. For Alt 2, UE will consider Set #1 as available only if the downlink pathloss reference is above msgA-RSRP-Threshold, otherwise, as not available according to the procedure in 5.1.1c. Then, there will be also 2 sets indicating all features of RACH procedure for Alt #2 in 5.1.1b. But different from Alt 1, UE could directly select Set# 1 because the RSRP check is already done in 5.1.1c as long as the set with 2-step RA for RedCap is available for eRedCap. 
In Example 6, all 3 sets are available in 5.1.1c for Alt 1. Then UE will select one set based on feature priority in 5.1.1d as in legacy. After 2 rounds of procedure, Set #1 and Set #2 are identified, and UE will select Set #1 if the downlink pathloss reference is above msgA-RSRP-Threshold, otherwise, select Set #2. For Alt 2, UE will consider Set #1 as available only if the downlink pathloss reference is above msgA-RSRP-Threshold, otherwise, as not available according to the procedure in 5.1.1c. Then, UE will select one set based on feature priority in 5.1.1d. After 2 rounds of procedure, Set #1 and Set #2 are identified. But different from Alt 1, UE could directly select Set #1 because the RSRP check is already done in 5.1.1c as long as the set with 2-step RA for RedCap is available for eRedCap. 
Based on the above analysis, we think Alt 2 is simpler due to the above examples, especially example 4 and suggest to adopt Alt 2, i.e., check the RSRP of the downlink pathloss reference in 5.1.1c (Availability of the set of Random Access resources) to decide whether a set with 2-step RA for RedCap is available for eRedCap UE. 
Proposal 2: Check the RSRP of the downlink pathloss reference in 5.1.1c (Availability of the set of Random Access resources) to decide whether a set with 2-step RA for RedCap is available for eRedCap UE.
Once a set with 2-step RA for RedCap is available for eRedCap UE by checking the RSRP of the downlink pathloss reference in 5.1.1c, UE needs to apply the feature priority for eRedCap instead of feature priority for RedCap for this set with 2-step RA resource. Because if eRedCap UE applies the feature priority for RedCap for this set with 2-step RA resource, and if eRedCap feature priority > RedCap feature priority, the UE will always select a set with 4-step RA for eRedCap rather than the set with 2-step RA for RedCap according to the procedure in 5.1.1d, which will violate the agreement that eRedCap can use the 2-step RA for RedCap.
Proposal 3: If a set with 2-step RA for RedCap is available for eRedCap UE, the UE applies the feature priority for eRedCap instead of RedCap for this set of RA resources.
If Proposal 2 is agreeable, the UE behaviors on selecting one set from all available sets should be discussed for the following cases according to legacy specification in TS 38321-h70 [3]:
· Case 1: if there is only one set indicating all features of RACH procedure, then UE will select this set in 5.1.1b (Selection of the set of Random Access resources for the Random Access procedure). 
· Case 2: if all available sets can only be used for indicating a subset of all features of RACH procedure, then UE will select one set based on feature prioritization as in legacy in 5.1.1d (Selection of the set of Random Access resources based on feature prioritization). 
· Case 3: if none of the sets s are available, and UE will select the set(s) of Random Access resources not associated with any feature as in legacy.
For Case 1, considering a set with 2-step RA for RedCap may also be available for eRedCap UE, so there may be more than one set indicating all features of RACH procedure. 
Example 7: 

· there are two available sets indicating all features of RACH procedure: Set #1 with 2-step RA {RedCap, SDT}, Set #2 with 4-step RA {eRedCap, SDT}. 
· eRedCap UE with SDT feature triggers the Random Access procedure

Then, eRedCap UE should select the set with 2-step RA for RedCap according to RAN2 agreement, as RSRP has already been checked when availability check.
Proposal 4-1: If Proposal 2 is agreeable, eRedCap UE behaves in 5.1.1b (Selection of the set of Random Access resources for the Random Access procedure) as follows,

· if there are two available sets indicating all features and one set is with 2-step RA for RedCap+other feature(s) and the other set is with 4-step RA for eRedCap+the same other feature(s), eRedCap UE selects the set with 2-step RA for RedCap + other feature(s).
For Case 2, as specified in legacy procedure in 5.1.1d, if a single set is identified based on the highest feature priority, UE will select this set. If more than one set or no set of Random Access resources is identified, the UE will repeat the procedure based on the next highest feature priority. However, in our understanding, there may be some special cases due to the introduction of Rel-18 eRedCap and an example is as follows.

Example 8: 
· network configures 3 sets, Set #1 with 2-step RA {RedCap+SDT}, Set #2 with 4-step RA{eRedCap+SDT}, Set #3 with 4-step RA {eRedCap+Slicing}; 
· eRedCap UE+SDT+Slicing triggers the RACH procedure; 
· feature priority: eRedCap>SDT>Slicing.
In 5.1.1c, if the downlink pathloss reference is above msgA-RSRP-Threshold, Set #1 is determined as available for UE. In this way, all 3 sets are available. Then, UE selects the set from 3 sets based on feature priority according to the procedure in 5.1.1d. In the first round, based on eRedCap feature priority, all 3 sets are identified. In our understanding, the UE can directly select Set #1 rather than repeating the procedure based on the next highest feature priority. Because there is only one set with 2-step RedCap (which has already checked the RSRP when availability check) and all other sets are with 4-step RA for eRedCap, eRedCap UE should select 2-step RA for RedCap resource between 4-step RA for eRedCap resource and 2-step RA for RedCap resource according to RAN2 agreement. Thus, we could conclude if all the identified sets of RA resources are configured with RedCap or eRedCap indication and only one identified set is with 2-step RA for RedCap, the set with 2-step RA is selected as RSRP has been checked when availability check.
Proposal 4-2: If Proposal 2 is agreeable, eRedCap UE behaves for every round feature priority in 5.1.1d (Selection of the set of Random Access resources based on feature prioritization) as follows,

· if more than one set is identified and only one identified set is with 2-step RA for RedCap and all other identified sets are with 4-step RA for eRedCap, eRedCap UE selects the set with 2-step RA for RedCap; otherwise, performs the next round based on the next highest feature priority. 

In fact, in Rel-18 coverage enhancement WI, they have also introduced several pre-check on Msg1 repetition number for the RA resource set selection in R2-2314028 [4]. For example, in 5.1.1b, there may be also more than one set indicating all features of RACH procedure, and UE selects the set with highest Msg1 repetition number. In 5.1.1d, for every round based on the current highest feature priority, if more than one set is identified and all identified sets are configured with Msg1 repetition and the same featureCombination, UE selects the set with highest Msg1 repetition number. 
Observation 3: CE WI has already introduced pre-check on Msg1 repetition number for the RA resource set selection.

In Rel-18, after introducing both eRedCap and CE with Msg1 repetition, we need to determine the feature combination between these two features. According to the conclusion in coverage enhancement WI as captured in TS 38.331 as below, Msg1 repetition can’t be configured in a RA resource set with 2-step RA resource, as eRedCap and Msg3 repetition. In this way, there can’t be a RA resource set with 2-step RA for RedCap indicating all features for eRedCap UE with Msg1 repetition feature triggering the RACH procedure. 
	msg1-Repetitions

If present, this field indicates that signalling of msg1 repetition is part of this feature combination. This field is not configured in a set of preambles that is configured with 2-step random-access type.


Observation 4: Msg1 repetition can’t be configured in a RA resource set with 2-step RA resource, as eRedCap and Msg3 repetition.
Observation 5: There can’t be a RA resource set with 2-step RA for RedCap indicating all features for eRedCap UE with Msg1 repetition feature triggering the RACH procedure.
Then, when performing the procedure for selection of the set of Random Access resources for the Random Access procedure as in 5.1.1b, eRedCap UE with Msg1 repetition feature just need to follow the conclusion in R18 coverage enhancement WI, i.e., selects the set with highest Msg1 repetition number. Similarly, when performing the procedure for selection of the set of Random Access resources based on feature prioritization as in 5.1.1d, the case “ if there are more than one sets are identified and only one identified set is with 2-step RedCap and all other identified sets are with 4-step eRedCap” and the case “if more than one set is identified and all identified sets are configured with Msg1 repetition and the same featureCombination” can’t happen at the same time. Thus, eRedCap UE with Msg1 repetition feature just need to follow the above proposals for eRedCap and the existing conclusion for coverage enhancement with Msg1 repetition based on the above cases, respectively. 
Proposal 5-1: If Proposal 2 is agreeable, eRedCap UE with Msg1 repetition feature behaves in 5.1.1b  (Selection of the set of Random Access resources for the Random Access procedure) as follows (No spec update is needed),
· if there are more than one available set indicating all features, eRedCap UE selects the set with highest Msg1 repetition number.
Proposal 5-2: If Proposal 2 is agreeable, eRedCap UE with Msg1 repetition feature behaves for every round feature priority in 5.1.1d (Selection of the set of Random Access resources based on feature prioritization) as follows (No spec update is needed),
· if more than one set is identified and only one identified set is with 2-step RA for RedCap and all other identified sets are with 4-step RA for eRedCap, eRedCap UE selects the set with 2-step RA for RedCap.
· if more than one set is identified and all identified sets are configured with Msg1 repetition and the same featureCombination, UE selects the set with highest Msg1 repetition number.
· Otherwise, UE performs the next round based on the next highest feature priority.
Based on all analysis and proposals above, we provide a TP in Annex A on 38321-i00 [5].
Proposal 6: RAN2 to adopt the TP in Annex for the above Proposals on issue. 
3. Conclusion

In this contribution, we discuss 2-step RACH remaining issue for Rel-18 eRedCap. Based on the discussion, we have the following observations and proposals:
Observation 1: There are two directions to implement the agreement for eRedCap to use 2-step RA resource for RedCap,

· Direction A: Keep two sets of RA resource selected until RA type selection, and select one set of RA resource when performing RA type selection. 
· Direction B: Select one set of RA resource before RA type selection as legacy, and perform RA type selection as legacy. 
Observation 2: Direction A will break the existing principle in MAC.
Observation 3: CE WI has already introduced pre-check on Msg1 repetition number for the RA resource set selection.

Observation 4: Msg1 repetition can’t be configured in a RA resource set with 2-step RA resource, as eRedCap and Msg3 repetition.
Observation 5: There can’t be a RA resource set with 2-step RA for RedCap indicating all features for eRedCap UE with Msg1 repetition feature triggering the RACH procedure.
Proposal 1: RAN2 selects Direction B to implement the agreement for eRedCap to use 2-step RA resource for RedCap, i.e. Select one set of RA resource before RA type selection as legacy, and perform RA type selection as legacy.
Proposal 2: Check the RSRP of the downlink pathloss reference in 5.1.1c (Availability of the set of Random Access resources) to decide whether a set with 2-step RA for RedCap is available for eRedCap UE.

Proposal 3: If a set with 2-step RA for RedCap is available for eRedCap UE, the UE applies the feature priority for eRedCap instead of RedCap for this set of RA resources.
Proposal 4-1: If Proposal 2 is agreeable, eRedCap UE behaves in 5.1.1b (Selection of the set of Random Access resources for the Random Access procedure) as follows,

· if there are two available sets indicating all features and one set is with 2-step RA for RedCap+other feature(s) and the other set is with 4-step RA for eRedCap+the same other feature(s), eRedCap UE selects the set with 2-step RA for RedCap + other feature(s).
Proposal 4-2: If Proposal 2 is agreeable, eRedCap UE behaves for every round feature priority in 5.1.1d (Selection of the set of Random Access resources based on feature prioritization) as follows,

· if more than one set is identified and only one identified set is with 2-step RA for RedCap and all other identified sets are with 4-step RA for eRedCap, eRedCap UE selects the set with 2-step RA for RedCap; otherwise, performs the next round based on the next highest feature priority. 

Proposal 5-1: If Proposal 2 is agreeable, eRedCap UE with Msg1 repetition feature behaves in 5.1.1b  (Selection of the set of Random Access resources for the Random Access procedure) as follows (No spec update is needed),
· if there are more than one available set indicating all features, eRedCap UE selects the set with highest Msg1 repetition number.
Proposal 5-2: If Proposal 2 is agreeable, eRedCap UE with Msg1 repetition feature behaves for every round feature priority in 5.1.1d (Selection of the set of Random Access resources based on feature prioritization) as follows (No spec update is needed),
· if more than one set is identified and only one identified set is with 2-step RA for RedCap and all other identified sets are with 4-step RA for eRedCap, eRedCap UE selects the set with 2-step RA for RedCap.
· if more than one set is identified and all identified sets are configured with Msg1 repetition and the same featureCombination, UE selects the set with highest Msg1 repetition number.
· Otherwise, UE performs the next round based on the next highest feature priority.

Proposal 6: RAN2 to adopt the TP in Annex for the above Proposals. 
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Annex – TP for issue 2: eRedCap to use 2-step RA resource for RedCap
Start of change on TS 38321
5.1.1b
Selection of the set of Random Access resources for the Random Access procedure

The MAC entity shall:

1>
if the BWP selected for Random Access procedure is configured with both set(s) of Random Access resources with msg3-Repetitions set to true and set(s) of Random Access resources without msg3-Repetitions set to true and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg3; or
1>
if the BWP selected for Random Access procedure is only configured with the set(s) of Random Access resources with msg3-Repetitions set to true:
2>
assume Msg3 repetition is applicable for the current Random Access procedure.

1>
else:

2>
assume Msg3 repetition is not applicable for the current Random Access procedure.

1>
if contention-free Random Access Resources have been provided for this Random Access procedure and a Msg1 repetition number is indicated in rach-ConfigDedicated:

2>
assume Msg1 repetition is applicable and Msg1 repetition number applicable for the current Random Access procedure is the Msg1 repetition number indicated in rach-ConfigDedicated.

1>
else if contention free Random Access Resources have not been provided for this Random Access procedure and the BWP selected for the Random Access procedure is configured with set(s) of Random Access resources with msg1-Repetitions set to true and set(s) of Random Access resources without msg1-Repetitions set to true:
2>
if the BWP selected for the Random Access procedure is configured with set(s) of Random Access resources associated with Msg1 repetition number 8 and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum8:
3>
assume Msg1 repetition is applicable and Msg1 repetition number applicable for the current Random Access procedure includes 8.

2>
if the BWP selected for the Random Access procedure is configured with set(s) of Random Access resources associated with Msg1 repetition number 4 and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum4:
3>
assume Msg1 repetition is applicable and Msg1 repetition number applicable for the current Random Access procedure includes 4.

2>
if the BWP selected for the Random Access procedure is configured with set(s) of Random Access resources associated with Msg1 repetition number 2 and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum2:
3>
assume Msg1 repetition is applicable and Msg1 repetition number applicable for the current Random Access procedure includes 2.

2>
else if the RSRP of the downlink pathloss reference is not less than any configured rsrp-ThresholdMsg1-RepetitionNumX:
3>
assume Msg1 repetition is not applicable for the current Random Access procedure.

1>
else if the BWP selected for Random Access procedure is configured only with Random Access resources with msg1-Repetitions set to true:

2>
assume Msg1 repetition is applicable for the current Random Access procedure;

2>
if at least one of rsrp-ThresholdMsg1-RepetitionNumX is configured:

3>
if rsrp-ThresholdMsg1-RepetitionNum8 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum8;
4>
assume Msg1 repetition number applicable for the current Random Access procedure includes 8.

3>
if rsrp-ThresholdMsg1-RepetitionNum4 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum4:

4>
assume Msg1 repetition number applicable for the current Random Access procedure includes 4.

3>
if rsrp-ThresholdMsg1-RepetitionNum2 is configured and the RSRP of the downlink pathloss reference is less than rsrp-ThresholdMsg1-RepetitionNum2:
4>
assume Msg1 repetition number applicable for the current Random Access procedure includes 2.

3>
else if the RSRP of the downlink pathloss reference is not less than any configured rsrp-ThresholdMsg1-RepetitionNumX:

4>
assume Msg1 repetition number applicable for the current Random Access procedure is the lowest Msg1 repetition number configured for this BWP.

2>
else (none of rsrp-ThresholdMsg1-RepetitionNumX is configured):

3>
assume Msg1 repetition number applicable for the current Random Access procedure is the Msg1 repetition number that configured for this BWP.
NOTE 1:
Void.

1>
if neither contention-free Random Access Resources nor Random Access Resources for SI request have been provided for this Random Access procedure and one or more of the features including (e)RedCap and/or Slicing and/or SDT and/or MSG3 repetition and/or MSG1 repetition is applicable for this Random Access procedure:

NOTE 2:
The applicability of SDT is determined by MAC entity according to clause 5.27. The applicability of NSAG-ID is determined by upper layers when the Random Access procedure is initiated. The applicability of (e)RedCap is also determined by upper layers when Random Access procedure is initiated and it is applicable to the Random Access procedures initiated by PDCCH orders and any Random Access procedure initiated by the MAC entity.
NOTE 3:
SDT is not applicable for the Random Access procedure initiated by upper layers for MT-SDT.

2>
if none of the sets of Random Access resources are available for any feature applicable to the current Random Access procedure (as specified in clause 5.1.1c):

3>
select the set(s) of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for this Random Access procedure.

2>
else if there is one set of Random Access resources available which can be used for indicating all features triggering this Random Access procedure:

3>
select this set of Random Access resources for this Random Access procedure.

2>
else if there are two sets of Random Access resources available which can be used for indicating all features triggering this Random Access procedure, and one set of Random Access resources is with 2-2-step RA for redCap set to true and another set of Random Access resources is with eRedCap set to true:

3>
select the set of Random Access resources with 2-step RA for redcap set to true for this Random Access procedure.

2>
else if there are more than one set of Random Access resources available which can be used for indicating all features triggering this Random Access procedure and Msg1 repetition is applicable for this Random Access procedure:

3>
select the set of Random Access resources that associated with highest repetition number among the sets of Random Access resources.
2>
else (i.e. there are one or more sets of Random Access resources available that are configured with indication(s) for a subset of all features triggering this Random Access procedure):

3>
select a set of Random Access resources from the available set(s) of Random Access resources based on the priority order indicated by upper layers as specified in clause 5.1.1d for this Random Access Procedure.

1>
else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure and Msg1 repetition number is indicated in rach-ConfigDedicated, and RedCap is applicable for the current Random Access procedure:

2>
select the set of Random Access resources that is only configured with RedCap indication and Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.

1>
else if contention-free Random Access Resources have been provided for this Random Access procedure and RedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with RedCap indication; or

1>
else if contention-free Random Access Resources have been provided for this Random Access procedure and eRedCap is applicable for the current Random Access procedure and there is one set of Random Access resources available that is only configured with eRedCap indication; or

1>
else if contention-free Random Access Resources have been provided for this Random Access procedure and eRedCap is applicable for the current Random Access procedure and there is no set of Random Access resources available that is only configured with eRedCap indication and there is one set of Random Access resources available that is only configured with RedCap indication:

2>
select this set of Random Access resources for this Random Access procedure.

1>
else:

2>
if the Random Access procedure is initiated by PDCCH order with DCI PRACH association indicator field set to 1 and SSB-MTC-AdditionalPCI is configured by upper layers, as specified in clause 7.3.1.2.1 of TS 38.212 [9]:

3>
select the set of Random Access resources corresponding to the active additionalPCI.

2>
else if contention-free Random Access Resources with Msg1 repetition have been provided for this Random Access procedure, and Msg1 repetition number is indicated in rach-ConfigDedicated:

3>
select the set of Random Access resources that is only configured with Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.

2>
else if the Random Access procedure was initiated for SI request and Random Access Resources associated with Msg1 repetition for SI request and Msg1 repetition number have been provided for this Random Access procedure:

3>
select the set of Random Access resources that is only configured with Msg1 repetition indication and associated with the indicated Msg1 repetition number for this Random Access procedure.

2>
else:

3>
select the set of Random Access resources that are not associated with any feature indication (as specified in clause 5.1.1c) for the current Random Access procedure.

Next change
5.1.1c
Availability of the set of Random Access resources

The MAC entity shall for each set of configured Random Access resources for 4-step RA type and for each set of configured Random Access resources for 2-step RA type:

1>
if eRedCap is set to true for a set of Random Access resources:

2>
consider the set of Random Access resources as not available for a Random Access procedure for which eRedCap is not applicable.

1>
if redCap is set to true for a set of Random Access resources configured for 4-step RA type, but not for 2-step RA type:

2>
consider the set of Random Access resources as not available for a Random Access procedure for which RedCap is not applicable.

1>
if redCap is set to true for a set of Random Access resources configured for 2-step RA type regardless of whether it is also configured for 4-step RA type:

2>
if the UE is an eRedCap UE, and if the RSRP of the downlink pathloss reference is above msgA-RSRP-Threshold:
3>
consider the set of Random Access resources as not available for a Random Access procedure for which (e)RedCap is not applicable;

2>
else if the UE a RedCap UE:
3>
consider the set of Random Access resources as not available for a Random Access procedure for which RedCap is not applicable;

1>
if smallData is set to true for a set of Random Access resources:

2>
consider the set of Random Access resources as not available for the Random Access procedure which is not triggered for RA-SDT by MO-SDT as specified in TS 38.331 [5].

1>
if NSAG-List is configured for a set of Random Access resources:

2>
consider the set of Random Access resources as not available for the Random Access procedure unless it is triggered for any one of the NSAG-ID(s) in the NSAG-List.

1>
if msg3-Repetitions is set to true for a set of Random Access resources:

2>
consider the set of Random Access resources as not available for the Random Access procedure if Msg3 repetition is not applicable.

1>
if msg1-Repetitions is set to true for a set of Random Access resources:

2>
if Msg1 repetition is not applicable to the current Random Access procedure; or

2>
if the set of Random Access resources is not associated with any of the Msg1 repetition number that is applicable to the current Random Access procedure:

3>
consider the set of Random Access resources as not available for the Random Access procedure.

1>
if a set of Random Access resources is not configured with FeatureCombination:

2>
consider the set of Random Access resources to not associated with any feature.

1>
if a set of Random Access resources includes 2-step Random Access resources:

2>
if redcap is set to true for this set of Random Access resources and the set is considered as available by eRedCap UE for the Random Access procedure in which eRedCap is applicable:
3>
apply the feature priority for eRedCap for this set of Random Access resource in clause 5.1.1d.

Next change
5.1.1d
Selection of the set of Random Access resources based on feature prioritization

The MAC entity shall:

1>
among the available sets of Random Access resources for this Random Access procedure (as specified in clause 5.1.1c), identify those configured with a feature which has the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure as specified in TS 38.331 [5].

1>
if a single set of Random Access resources is identified:

2>
select this set of Random Access resources.

1>
else if more than one set of Random Access resources is identified:

2> if the UE is an eRedCap UE, and if only one identified set of Random Access resources is set with redCap to true and all other identified sets are set with eRedCap to true: 

     3> select the set of Random Access resources with redCap set to true.
2> else if all the identified sets of Random Access resources are configured with Msg1 repetition indication and the same featureCombination:

3>
select the set of Random Access resources that associated with highest Msg1 repetition number among the identified sets of Random Access resources.

2>
else:

3>
repeat the procedure taking as an input the identified sets of Random Access resources and the feature applicable to the current Random Access procedure with the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure, except the features considered already.

1>
else (i.e. no set of Random Access resources is identified):

2>
repeat the procedure taking as an input the previous identified available sets of Random Access resources and the feature applicable to the current Random Access procedure with the highest priority assigned in featurePriorities among all the features applicable to this Random Access procedure, except the features considered already.

End of change on TS 38.321
�This part could be also included in the above change. But considering the TP for below issue 1, it is better to put this part as separate. 





