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1 	Introduction	
This contribution discusses following remaining aspects on early indication for Rel-18 RedCap UE.
2	Discussion
On fallback procedure for CFRA of eRedCap UE
During the RAN2#123bis meeting [1], for CBRA procedure, it is agreed that RRC determines that RedCap is applicable if there is no RA resource associated with eRedCap indication. Then, based on determined feature applicability, there is no impact on MAC procedure.
	It is up to NW implementation to ensure that all partitions that the NW is interested to use to differentiate UEs. E.g. if the NW wants to be sure to be able to differentiate eRedCap and RedCap UEs, it would need to define all needed partitions for this.
Rel-18 eRedCap UE considers the set of configured RA resources with RedCap set to true as available for the RA procedure only when there is no set of configured RA resources with eRedCap set to true among all sets of configured RA resources. 
It is specified in TS 38.331 that RRC determines that RedCap is applicable to the RA procedure for Rel-18 eRedCap UE only if there is no set of configured RA resources with eRedCap set to true among all sets of configured RA resources. In TS 38.321, no additional specification change is expected for Proposal 1 unless it is much simpler if we specify this in MAC.


In other words, once RRC determines that eRedCap is applicable and RedCap is NOT applicable for eRedCap UE, there is no additional fallback procedure from eRedCap to RedCap for eRedCap UE (i.e., eRedCap UE cannot select RedCap partition).

On the other hand, for CFRA procedure of eRedCap UE, it is agreed to specify in the MAC specification in RAN2#124 meeting [2]. 
	We attempt to implement in MAC the UE behaviour of CFRA to CBRA fallback for eRedCap UEs. If we find issues we may need to go the RRC way of defining a NW restriction.



Based on the above agreement, for CFRA procedure, when eRedCap is applicable in the current RA procedure, following principle implemented in MAC specification, without further discussion on details:
· If there is a RACH partition configured only with eRedCap indication, eRedCap partition is selected
· If there is no a RACH partition configured only with eRedCap indication but there is a RACH partition configured only with RedCap indication, RedCap partition is selected, as specified below [3]:
	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.


In other words, for CFRA procedure, even though RRC determines that eRedCap is applicable and RedCap is NOT applicable, the eRedCap UE may select RedCap partition if there is no RACH partition configured only with eRedCap indication. 

That is, for eRedCap UE, the selected RACH partition would be different for following cases, if there is no available RA resource set with eRedCap indication:
· Case 1: when eRedCap UE initiates the CBRA procedure, the eRedCap UE uses legacy partition.
· Case 2: when eRedCap UE performs CFRA  CBRA fallback, the eRedCap UE uses RedCap partition.
However, selecting different partitions for CFRA case and CBRA case may cause unnecessary network restriction on resource scheduling.
For example, the network may configure following RACH partitions:
· RACH Partition 1: [SDT + eRedCap]
· RACH Partition 2: [RedCap]
· RACH Partition 3: [legacy partition, i.e., no feature indication]
In this case, for eRedCap UE, RRC determines that eRedCap is applicable and RedCap is NOT applicable for Random Access procedure. Two eRedCap UEs in RRC_CONNECTED state (i.e., non-SDT procedure) performing CBRA procedure as follows: 
· eRedCap UE 1 initiates CBRA procedure, using the CBRA resources. 
· eRedCap UE 2 may initiate CFRA procedure (e.g., for Reconfiguration with Sync case or BFR case), but due to low channel quality, the eRedCap UE may fallback to CBRA procedure.

Then, the RACH partition will be selected as follows:
· For eRedCap UE 1, RACH partition 3 will be selected to perform RA procedure, since the fallback procedure from eRedcap partition to RedCap partition is NOT supported in CBRA
· For eRedCap UE 2, RACH partition 2 will be selected to perform RA procedure, since the fallback procedure from eRedcap partition to RedCap partition is supported in CFRA, even though RRC determines that RedCap is not applicable for current RA procedure

In this case, if the network receives Random Access preamble for each partition, network should schedule RAR and Msg3 uplink grant considering eRedCap capability (i.e., within 5MHz bandwidth for Msg3 UL grant) 
· In order to consider the eRedCap UE 1, if the network receives RA preamble on RACH partition 3, the network shall schedule RAR and Msg3 uplink grant considering eRedCap capability (e.g., within ~5MHz on Msg3 UL grant).
· In order to consider the eRedCap UE 2, if the network receives RA preamble on RACH partition 2, the network shall schedule RAR and Msg3 uplink grant considering eRedCap capability (e.g., within ~5MHz on Msg3 UL grant).
Therefore, due to inconsistent RACH partition selection between CFRA and CBRA procedure, network should consider the eRedCap capability when the network receives the RA preamble on each RACH partition, which causes unnecessary network restriction on RAR and Msg3 scheduling.
Observation 1. Inconsistent RACH partition selection between CFRA and CBRA procedure would cause unnecessary network restriction on RAR and Msg3 scheduling.
In our understanding, the Msg1-based early indication (i.e., separated RACH partition for eRedCap UE) is defined in order to ensure the scheduling of RAR and Msg3 UL grant within 5MHz only for eRedCap UEs, not for non-eRedCap UEs. Since eRedCap UEs will use the separated RACH partition for eRedCap UE, there would be no eRedCap UEs using the legacy RACH partition, so network does not need to consider eRedCap capability on scheduling RAR and Msg3 UL grant if the network receives the RA preamble on legacy RACH partition. Then, non-eRedCap UE using legacy RACH partition would not be affected by eRedcap UEs, e.g., may use 20 MHz bandwidth for Msg3 transmission. 
If there is no separated RACH partition for eRedCap UE, when the network receives RA preamble on legacy RACH partition, the network cannot differentiate between eRedCap UEs and non-eRedCap UEs, so the network needs to schedule RAR and Msg3 UL grant considering eRedCap capability (e.g., within ~5MHz bandwidth).
Similarly, fallback procedure from eRedCap partition to RedCap partition is beneficial only if it prevents eRedCap UEs to use the legacy partition. If all eRedCap UEs fallbacks from eRedCap partition to RedCap partition, it will be ensured that no eRedCap UEs will use the legacy RACH partition, so the scheduling restriction on RAR and Msg3 UL grant is only applied for eRedCap UEs and RedCap UEs, not for legacy UEs.
However, given that RAN2 already agreed to not support the fallback from eRedCap to RedCap on CBRA when RRC indicates that Redcap is NOT applicable for eRedCap UE, there will be the cases that eRedCap UE uses the legacy RACH partition, i.e., legacy UE will be affected on scheduling anyway. Then, it is obvious that the fallback procedure from eRedCap to RedCap only for CFRA has no benefits.
Observation 2. There is no clear benefit for fallback procedure from eRedCap to RedCap only for CFRA, given that the fallback procedure from eRedCap to RedCap is not supported in CBRA procedure.
During the discussion on how to determine the feature applicability on CBRA procedure for eRedCap UEs, RAN2 also agreed that the network implementation ensures to configure all the required RACH partition in order to differentiate eRedCap UEs and RedCap UEs.
	It is up to NW implementation to ensure that all partitions that the NW is interested to use to differentiate UEs. E.g. if the NW wants to be sure to be able to differentiate eRedCap and RedCap UEs, it would need to define all needed partitions for this.



Similarly, for CFRA procedure for eRedCap UE, same logic can be applied, i.e., it is up to the network implementation to configure all the needed  RACH partition to differentiate eRedCap UEs and RedCap UEs. In this case, once RRC indicates that eRedCap is applicable and RedCap is not applicable (i.e., there is at least one RACH partition with eRedCap indication), it is up to network implementation to configure eRedCap only partition for CFRA cases. Then, the fallback procedure from eRedCap to RedCap for CFRA will never be applied, and it is a redundant procedure.
Observation 3. If the network ensures that all the required RACH partition for eRedCap will be configured, fallback from eRedCap to RedCap for CFRA procedure will never applied, i.e., it is redundant procedure.
Therefore, based on the above observation, once RRC determines that eRedCap is applicable and RedCap is not applicable, allowing the fallback procedure from eRedCap to RedCap only for CFRA procedure causes drawbacks, without any benefits. In this sense, it would be better to align the selection of RACH partition for CFRA cases and CBRA cases; the eRedCap UE should not select RedCap partition on CFRA procedure, once RRC indicates that eRedCap is applicable and RedCap is not applicable.
Proposal 1. No fallback from eRedCap to Redcap is supported for CFRA, once RRC indicates that eRedCap is applicable and RedCap is not applicable for eRedcap UE.
Proposal 2. Adopt the TP in Annex A.

Clarification on eRedCap feature applicability when there is no eRedCap resource
When an eRedCap UE initiates a Random Access procedure, there are two cases to determine a feature applicability of eRedCap and RedCap as follows:
· Case A: If there is at least one eRedcap resource  eRedCap is applicable, RedCap is NOT applicable.
· Case B: If there is NO eRedCap resource  Redcap is applicable, [?? eRedCap is NOT applicable or eRedCap is also applicable]
Specifically, for case B, it is specified [4] that RedCap is applicable, and performs RACH partition selection as if it is RedCap UE from MAC perspective, and it selects the RedCap partition based on the existing RACH partition framework. However, it is not clearly specified whether eRedCap feature is also applicable or not in this case.
	FeatureCombination field descriptions

	eRedCap
If present, this field indicates that eRedCap is part of this feature combination. The fields redCap and eRedCap shall not be both set to true. If the UE is an eRedCap UE and there is no set of configured RA resources with eRedCap set to true among all sets of configured RA resources, the UE considers redCap to be applicable for random access procedure. This field is not configured in a set of preambles that is configured with 2-step random-access type.



On the other hand, in CE session of RAN2#125 meeting, it is agreed that Msg1 repetition in CFRA procedure for eRedCap UE is supported only if there is the RACH partition for [eRedCap + Msg1 repetition with same repetition number] or [RedCap + Msg1 repetition with same repetition number], based on the determined feature applicability for eRedCap UE.
Specifically, in the conditional presence to configure Msg1 repetition number (i.e., msg1-RepetitionNum-r18) in RACH-ConfigDedicated (for CFRA procedure of Reconfiguration with sync case) in TS 38.331[x], it is clarified that 
· For Case A above, Msg1 repetition number can be configured in RACH-ConfigDedicated only if there is a RACH partition with [Msg1 repetition + eRedCap] indication. (as specified in blue-colored text)
· For Case B above, Msg1 repetition number can be configured in RACH-ConfigDedicated only if there is a RACH partition with [Msg1 repetition + RedCap] indication. (as specified in purple-colored text)
	4StepCFRArep
	For non-(e)RedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only msg1-Repetitions which is associated with the same Msg1 repetition number.
For RedCap UEs or if RedCap is considered to be applicable for this Random Access procedure for eRedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only redCap and msg1-Repetitions which is associated with the same Msg1 repetition number.
For eRedCap UEs, if eRedCap is considered to be applicable for this Random Access procedure, the field is optional present, Need S, if resource is set to ssb and there is one FeatureCombinationPreambles entry indicating only eRedCap and msg1-Repetitions which is associated with the same Msg1 repetition number.
Otherwise, it is absent.



However, if the Case B above can be interpreted as “If there is NO eRedCap resource  Redcap is applicable, [eRedCap is also applicable], “ the blue-colored text is also applied for Case B, which is not the intended restriction (i.e., to apply blue-colored text only for Case A, not for Case B).

Therefore, in order to avoid the misinterpretation on the configuration restriction of Msg1 repetition number in RACH-ConfigDedicated for eRedCap UE, it should be clarified whether [eRedCap is also applicable] or [eRedCap is NOT applicable] in Case B. From eRedCap perspective, there would be no impact on UE behavior of RA procedure on this decision, since there is no RACH partition with eRedCap indication for Case B

Proposal 3. RAN2 confirms whether eRedCap is applicable or not for the Random Access procedure in following case:
· Option 1:  if there is no set of configured RA resources with eRedCap set to true  RedCap is applicable, [eRedCap is not applicable].
· Option 2: if there is no set of configured RA resources with eRedCap set to true  RedCap is applicable, [eRedCap is also applicable].
If Option 1 of proposal 3 is agreed, TP in Annex B-1 should be adopted for better clarity.
Proposal 4. Adopt the TP in Annex B-1.
On the other hand, if Option 2 of proposal 3 is agreed, the conditional presence to configure Msg1 repetition number above should be modified, in order to avoid the misinterpretation on the configuration restriction of Msg1 repetition number in RACH-ConfigDedicated for eRedCap UE (i.e., to avoid applying blue-colored text in Case B)
Proposal 5. Adopt the TP in Annex B-2.



3	Conclusion
In this paper, we discussed our views on remaining issues for RedCap UE. This paper includes following observations:
Observation 1. Inconsistent RACH partition selection between CFRA and CBRA procedure would cause unnecessary network restriction on RAR and Msg3 scheduling.
Observation 2. There is no clear benefit for fallback procedure from eRedCap to RedCap only for CFRA, given that the fallback procedure from eRedCap to RedCap is not supported in CBRA procedure.
Observation 3. If the network ensures that all the required RACH partition for eRedCap will be configured, fallback from eRedCap to RedCap for CFRA procedure will never applied, i.e., it is redundant procedure.
Based on the above observation, followings are proposed:
[bookmark: _Hlk162984371]Proposal 1. No fallback from eRedCap to Redcap is supported for CFRA, once RRC indicates that eRedCap is applicable and RedCap is not applicable for eRedcap UE.
Proposal 2. Adopt the TP in Annex A.
Proposal 3. RAN2 confirms whether eRedCap is applicable or not for the Random Access procedure in following case:
· Option 1:  if there is no set of configured RA resources with eRedCap set to true  RedCap is applicable, [eRedCap is not applicable].
· Option 2: if there is no set of configured RA resources with eRedCap set to true  RedCap is applicable, [eRedCap is also applicable].
If Option 1 of proposal 3 is agreed, following is proposed
Proposal 4. Adopt the TP in Annex B-1.
If Option 2 of proposal 3 is agreed, following is proposed
Proposal 5. Adopt the TP in Annex B-2.
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Annex	A. MAC TP for proposal 1
	[bookmark: _Toc155999605]5.1.1b	Selection of the set of Random Access resources for the Random Access procedure
(…omitted)
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>	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>	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.






Annex	B-1. RRC TP for Option 1 of proposal 3
	FeatureCombination field descriptions

	eRedCap
If present, this field indicates that eRedCap is part of this feature combination. The fields redCap and eRedCap shall not be both set to true. If the UE is an eRedCap UE and there is no set of configured RA resources with eRedCap set to true among all sets of configured RA resources, the UE considers redCap to be applicable and eRedCap to be not applicable for random access procedure. This field is not configured in a set of preambles that is configured with 2-step random-access type.





Annex	B-2. RRC TP for Option 2 of proposal 3
	Conditional Presence
	Explanation

	Mandatory
	The field is mandatory present.

	Occasions
	The field is optionally present, Need S, if the field occasions is present, otherwise it is absent.

	2StepCFRA
	The field is optionally present for the case of 2-step RA type contention free random access, Need S, otherwise it is absent.

	4StepCFRArep
	For non-(e)RedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only msg1-Repetitions which is associated with the same Msg1 repetition number.
For RedCap UEs or if RedCap is considered to be applicable for this Random Access procedure for eRedCap UEs, the field is optionally present, Need S, if resources is set to ssb and there is one FeatureCombinationPreambles entry indicating only redCap and msg1-Repetitions which is associated with the same Msg1 repetition number.
For eRedCap UEs, if eRedCap is not considered to be applicable for this Random Access procedure, the field is optional present, Need S, if resource is set to ssb and there is one FeatureCombinationPreambles entry indicating only eRedCap and msg1-Repetitions which is associated with the same Msg1 repetition number.
Otherwise, it is absent.




