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1 	Introduction	
In RAN1#113[1], it is agreed to support the separated Msg1-based early indication for R18 RedCap UE. 
	Agreement
· For the “FFS: value(s) of X”,
· X = 1/0.5 ms for 15/30 kHz SCS
· Legacy default TDRA table and Δ are reused.
· A network-configurable additional separate early indication in Msg1 for Rel-18 eRedCap UEs is supported.
· When Msg1 indication for Rel-18 eRedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· When Msg1 indication for Rel-18 eRedCap UEs is not configured while Msg1 indication for Rel-17 RedCap UEs is configured, Rel-18 eRedCap UEs shall share the PRACH that is configured for Rel-17 RedCap UEs.
· Note: Rel-18 eRedCap UEs will be differentiated from Rel-17 RedCap UEs based on Msg3 of Rel-18 eRedCap UEs.
· Additional early indication in MsgA PRACH is not supported.



This contribution discusses RAN2 aspects to support Msg1-based early indication for Rel-18 RedCap UE.
2	Discussion
CBRA procedure with Msg1-based early indication for R18 eRedCap UE
In RAN1#113[1], it is agreed to support the separate Msg1-based early indication for R18 eRedCap UE, to differentiate between Rel-17 RedCap UE and Rel-18 eRedCap UE in Msg1 level. In RAN1 agreement, following principle is applied for Msg1-based early indication for eRedCap UE.
· When Msg1 indication for Rel-18 eRedCap UEs is configured, it is used by Rel-18 eRedCap UEs (with or without UE BB bandwidth reduction).
· When Msg1 indication for Rel-18 eRedCap UEs is not configured while Msg1 indication for Rel-17 RedCap UEs is configured, Rel-18 eRedCap UEs shall share the PRACH that is configured for Rel-17 RedCap UEs.
In our understanding, the intention of RAN1 agreement is to perform R18 eRedCap early indication if it is possible, and perform R17 RedCap early indication before performing legacy RA procedure, if R18 eRedCap early indication is not possible.
During the e-mail discussion [Post-RAN2#123][756][2], it was discussed how to capture the above principle agreed in RAN1, but there was no conclusion due to discussion for the following cases:
· Case 1: when there is a feature with higher priority than (e)RedCap feature, e.g., which RACH partition should be selected for the following case
	· RA procedure: eRedCap UE performing SDT procedure (i.e., eRedCap + SDT)
· RA partition configuration: 
· Partition 1: eRedCap
· Partition 2: RedCap + SDT
· Partition 3: SDT
· Feature priority: SDT > eRedCap > RedCap



· Case 2: when there is a feature with lower priority than (e)RedCap feature, e.g., which RACH partition should be selected for the following case
	· RA procedure: eRedCap UE performing SDT procedure (i.e., eRedCap + SDT)
· RA partition configuration: 
· Partition 1: eRedCap
· Partition 2: RedCap + SDT
· Partition 3: SDT
· Feature priority: eRedCap > redCap > SDT



During RAN1 discussion for Msg1-based early indication for eRedCap UE, only the RA procedure for R18 eRedCap UE or R17 RedCap UE was discussed without considering the RACH partitioning framework defined in RAN2. Given that RACH partitioning procedure is RAN2 feature, it should be discussed in RAN2 about the reasonable behavior in different cases with feature combinations, considering the intention of RAN1 agreement. In other words, it does not make sense to literally adopt the RAN1 agreement in RAN2 specification, without considering the current RA procedure and various feature combinations defined in RAN2.
Proposal 1. RAN2 should discuss how to select the RACH partition for Msg1-based early indication, considering the intention of RAN1 agreement.
Meanwhile, according to the current RACH partitioning framework [3], the selection of the set of RA resource (i.e., RACH partition) is performed in following step:
· Step 1) Determination of feature applicability for the RA procedure (e.g, SDT, RAN slicing, (e)RedCap, CE). 
· Step 2) Determination of availability of set of RA resource (i.e., RACH partition)
· Step 3) Selection of set of RA resource
· if there is one or more sets of RA resource which matches only for subset of applicable features, the set of RA resource is selected based on the feature priority.
In Case 1, the feature with highest priority than eRedCap/RedCap (e.g., SDT in the above example) is firstly considered for the RACH partition selection. However, according to the current RACH partitioning framework, the availability of each RACH partition should be determined before the selection of RACH partition based on the feature priority. Therefore, it should be discussed whether the RACH partition for R17 RedCap is available for R18 eRedCap UE, i.e., whether the RACH partition for R17 RedCap is not excluded, prior to selecting the RACH partition based on feature priority:
· Option A. The RACH partition for R17 RedCap is available for R18 eRedCap UE. That is, when the RA procedure is performed by R18 eRedCap UE, both RACH partition for R18 eRedCap and the RACH partition for R17 RedCap  considered as available (i.e., Option A in e-mail discussion [Post123][756][2]). 
· Option B2. The RACH partition for R17 RedCap is available for R18 eRedCap UE only if there is no RACH partition for R18 eRedCap.  In other words, the RACH partition for R17 RedCap is not available for R18 eRedCap UE, if the RACH partition for R18 eRedCap is configured (i.e., Option B2 in e-mail discussion [Post123][756][2]).
For Option A, the RACH partition for the feature combination with R17 RedCap is not excluded when the RACH partition is selected based on the feature priority. Therefore, even though there is a feature with higher feature priority, the RACH partition with feature combination of that feature and R17 RedCap can be selected, based on the current RACH partitioning framework. For example, for the above example (SDT > eRedCap > RedCap),
· Available RACH partition: Partition 1 [eRedCap], Partiton 2 [RedCap + SDT], Partition 3 [SDT]
· Selection based on the feature priority:
· In first round with highest feature priority = SDT
· Two partitions: Partition 2 [RedCap + SDT] are Partition 3 [SDT] are considered
· In second round with next highest feature priority =  eRedCap
· No partition is determined since none of the Partition 2 and Partition 3 is associated with eRedCap. Therefore, the Partition 2 [RedCap + SDT] and Partition 3 [SDT] are still considered
· In third round with next highest feature priority =  RedCap
· ONE partition: Partition 2 [RedCap + SDT] is determined. 
· Therefore, Partition 2 [RedCap + SDT] is selected.
The only issue for Option A is to ensure that RACH partition for R18 eRedCap is selected rather than RACH partition for R17 RedCap, but this can be easily resolved by configuring the feature priority for eRedCap higher than RedCap.
For Option B2, it literally adopts the RAN1 agreement, i.e., R18 eRedCap UE shares the RACH partition for R17 RedCap only if there is no RACH partition for R18 eRedCap. However, when the feature combination is considered in this example, the Partition 2 [RedCap + SDT]  cannot be used since the RACH partition with redCap feature indication is already excluded for RACH partition selection, due to RACH partition 1 for eRedCap UE. In detail with the above example as follows (SDT > eRedCap > RedCap):
· Available RACH partition: Partition 1 [eRedCap], Partition 3 [SDT]
· Selection based on the feature priority:
· In first round with highest feature priority = SDT
· ONE partitions: Partition 3 [SDT] is determined.
· Therefore, Partition 3 [SDT] is selected.
However, if the RACH Partition for the legacy UE is selected (e.g., Partition 3 [SDT]), rather than the RACH partition for R17 RedCap (e.g., Partition 2 [RedCap + SDT]), the network would not be able to differentiate eRedCap UE and legacy UE when Msg1 is transmitted. In this case, the network scheduling for the legacy UE would be problematic, since the network should schedule RAR and Msg3 grant based on eRedCap capabilities. Given that the intention of RAN1 agreement is to perform R17 RedCap early indication before performing legacy RA procedure, the same principle should be applied for the feature combination cases, i.e., Partition 2 [RedCap + SDT] should be selected rather than Partition 3 [SDT] for the above case.  
In this sense, Option A is a reasonable behavior for Case 1 (i.e., when there is a feature with higher priority than (e)RedCap feature)
Proposal 2. When the RA procedure is performed by R18 eRedCap UE, both RACH partition for R18 eRedCap and the RACH partition for R17 RedCap are considered as available.
With proposal 2, for Case 2, i.e., when there is a feature with lower priority than (e)RedCap feature, the RACH partition for (e)Redcap feature should be considered, as in the current RACH partitioning framework. In this case, the intention of the RAN1 agreement should be considered, i.e., RACH partition for R18 eRedCap should be selected prior to the RACH partition for R17 RedCap. In detail, for the above example with feature priority (eRedCap > RedCap > SDT), 
· Available RACH partition: Partition 1 [eRedCap], Partition 2 [RedCap + SDT], Partition 3 [SDT]
· Selection based on the feature priority:
· In first round with highest feature priority = eRedCap
· ONE partitions: Partition 1 [eRedCap] is determined.
· Therefore, Partition 1 [eRedCap] is selected.
That is, Msg1-based early indication for eRedCap UE (i.e., Partition 1 [eRedCap]) will be performed without SDT procedure, which is already aligned with the current RACH partitioning framework.
Some companies may argue that feature combination should be considered when the RACH partition is selected for eRedCap UE. However, given that the intention of RAN1 agreement is to prioritize the RACH partition for R18 eRedCap over the RACH partition for R17 RedCap, it is natural to select RACH partition for R18 eRedCap rather than the RACH partition for R17 RedCap, even though the RACH partition for R17 RedCap is combined with SDT (having low priory). 
In addition, similar issue was considered in Rel-17 RACH partitioning discussion, in order to discuss whether the priority rule should be defined for each feature or each partition. Specifically, following case was considered and it was concluded that Partition 1 should be selected for the following case, based on the priority rule for each feature:
	· The RA is for Feature 1 + Feature 2 + Feature 3. 
· RA partition configuration
· Partition 1: Feature 1 (with high priority) 
· Partition 2: Feature 2 + Feature 3 (each feature has low priority)



Therefore, same principle should be applied for the RACH partition selection for R18 eRedCap UE, i.e. prioritize RACH partition for R18 eRedCap over the RACH partition for R17 RedCap combined with another feature (with low priory), if the feature priority for R18 eRedCap is higher than the feature priority for R17 RedCap.

In this sense, for eRedCap UE, the different feature priority for R18 eRedCap feature should be applied from R17 RedCap feature. 

Proposal 3. RAN2 define separate feature priority for R18 eRedCap feature, 
Proposal 4. If feature priority of R18 eRedCap feature is higher than feature priority of R17 Redcap feature, the R18 eRedCap feature is always prioritized than R17 Redcap feature. 

In summary, for the following case, the RACH partition selection result should be performed for each feature priority as in Table 1.
	· RA procedure: eRedCap UE performing SDT procedure (i.e., eRedCap + SDT)
· RA partition configuration: 
· Partition 1: eRedCap
· Partition 2: RedCap + SDT
· Partition 3: SDT



	
	Partition 1
	Partition 2
	Partition 3

	
	eRedCap
	RedCap + SDT
	SDT

	Feature priority
	SDT > eRedCap > RedCap
	
	O
	

	
	SDT > RedCap > eRedCap
	
	O
	

	
	eRedCap > RedCap > SDT
	O
	
	

	
	eRedCap > SDT > RedCap
	O
	
	

	
	RedCap > eRedCap > SDT
	
	O
	

	
	RedCap > SDT > eRedCap
	
	O
	


Table 1.

If Proposal 2 and Proposal 3 are agreed, the last issue is how to implement the Option A in the current spec. 
· Option A1. When the RA procedure is initated by R18 eRedCap UE, both RedCap feature and eRedCap feature are applicable. The corresponding TP is as in Annex A, which is based on Option 1-1 of [4].
· Option A2. When the RA procedure is initated by R18 eRedCap UE, only eRedCap feature are applicable. Then when the availability of RACH partition is determined, the eRedCap UE considers that both RACH partition for R18 eRedCap and RACH partition for R17 RedCap are available. The corresponding TP is as in Annex B, which is based on Option 3-1 of [4].
Basically, there is no difference for determination of availability of RACH partition, between Option A1 and Option A2. The only difference between Option A1 and Option A2 is whether the RedCap feature is applicable for eRedCap RA procedure. 
On the other hand, in the current RACH partitioning framework, the RACH partition is selected based on the feature priority which is applicable for this RA procedure.
	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].



If the R18 eRedCap UE determines that RACH partition for R17 RedCap is available, it is obvious that the feature priority for Redcap should be considered for the RACH partition based on the feature priority. Therefore, the feature priority of RedCap should be considered (but with different value from the feature priority of eRedCap), to select the RACH partition when there is RACH partition for the subset of applicable features.
Given that the RACH partition is selected based on the applicable feature, it is easier and aligned with the current RACH partitioning framework to consider that both eRedCap and RedCap features are applicable for R18 eRedCap UE (i.e., Option A1), in order to allow the selection of RACH partition for R17 RedCap. Otherwise, i.e., for Option A2, additional procedure to consider the RedCap as applicable in order to apply the feature priority should be added, which causes further discussion which is not productive.
Proposal 5. For R18 eRedCap UE, both eRedCap and RedCap features are applicable.
In the following Case, if the proposal 4 is agreed, RACH partition is selected based on following steps:
	· RA procedure: eRedCap UE performing SDT procedure (i.e., eRedCap + SDT)
· RA partition configuration: 
· Partition 1: eRedCap
· Partition 2: RedCap + SDT
· Partition 3: SDT
· Feature priority: SDT > eRedCap > RedCap



· Step 1) Determination of applicable RA procedure: eRedCap, RedCap, SDT
· Step 2) Available RACH partition: Partition 1 [eRedCap], Partiton 2 [RedCap + SDT], Partition 3 [SDT]
· Step 3) Selection based on the feature priority: for all applicable features = eRedCap, RedCap, SDT
· In first round with highest feature priority = SDT
· Two partitions: Partition 2 [RedCap + SDT] are Partition 3 [SDT] are considered
· In second round with next highest feature priority =  eRedCap
· No partition is determined since none of the Partition 2 and Partition 3 is associated with eRedCap. Therefore, the Partition 2 [RedCap + SDT] and Partition 3 [SDT] are still considered
· In third round with next highest feature priority =  RedCap
· ONE partition: Partition 2 [RedCap + SDT] is determined. 
· Therefore, Partition 2 [RedCap + SDT] is selected.

If the above procedure is agreed, TP in Annex A should be adopted.
Proposal 6. Adopt the TP in Annex A, if proposal 2, 3, 4, and 5 are agreed.

3	Conclusion
In this paper, we discussed our views on separated early indication for RedCap UE. The discussion includes the following proposals:
Proposal 1. RAN2 should discuss how to select the RACH partition for Msg1-based early indication, considering the intention of RAN1 agreement.
Proposal 2. When the RA procedure is performed by R18 eRedCap UE, both RACH partition for R18 eRedCap and the RACH partition for R17 RedCap are considered as available.
Proposal 3. RAN2 define separate feature priority for R18 eRedCap feature, 
[bookmark: _GoBack]Proposal 4. If feature priority of R18 eRedCap feature is higher than feature priority of R17 Redcap feature, the R18 eRedCap feature is always prioritized than R17 Redcap feature. 
Proposal 5. For R18 eRedCap UE, both eRedCap and RedCap features are applicable.
Proposal 6. Adopt the TP in Annex A, if proposal 2, 3, 4, and 5 are agreed.
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Annex A. TP for Option A1
	5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
The MAC entity shall:
(…omitted)
1>	if contention-free Random Access Resources have not 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 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. When the Random Access procedure is initiated by an eRedCap UE, it is assumed that RedCap is also applicable for the current Random Access procedure.
(…omitted)
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:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which RedCap is not applicable.
(…omitted)






Annex B. TP for Option A2
	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:
2>	consider the set of Random Access resources as not available for a Random Access procedure for which neither RedCap is notnor eRedCap is applicable.
(…omitted)




