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1	Introduction 
With the RAN1-106e, RAN1 made several agreements on RedCap and using the LS R2-2109325[1] has flagged about the topic of RA-RNTI overlap between the RedCap and non-RedCap UEs. This short paper provides the views on this and flags the importance of having this discussion in the unified RACH item, as several of the discussions/agreemnent we make in the RedCap meeting would directly impact the other aspects of Unified RACH.
2   Discussion
RAN1 LS[1] mentions the below about the RACH and RAR handling
	Agreement
Confirm the following working assumption with the modifications in red:
· For 4-step RACH, support the early indication of RedCap UEs at least in Msg1.
· The early indication in Msg1 can be configured to be enabled/disabled via SIB
· FFS how to support enable/disable the early indication
· FFS details e.g.: From RAN1 perspective, the following methods can be used for early indication both for shared initial UL BWP and separate initial UL BWP (if supported)
· separate PRACH resource
· PRACH preamble partitioning
· FFS: whether/how to address RA-RNTI overlapping issue
· FFS the possibility of supporting Msg3 for the early indication 
Whether/how to support early indication of RedCap UEs in Msg3 in Rel-17 is up to RAN2.

Conclusion
· Whether there is RA-RNTI overlapping issue and how to address RA-RNTI overlapping issue in the early indication of RedCap UEs in Msg1 in Rel-17 is up to RAN2.

Conclusion
· There is no consensus in RAN1 on whether to have the access barring indication in DCI scheduling SIB1, and RAN1 can come back if triggered by RAN2.




2.1    Cases of overlap
While the separate of RACH resources in frequency/time-domain might result in the UE knowing when to look for the RAR, the RA-RNTI would still be different based on the below formula from TS 38.321 sec 5.1.3. (due to different s_id/f_id for eg) 
	The RA-RNTI associated with the PRACH occasion in which the Random Access Preamble is transmitted, is computed as: 
RA-RNTI = 1 + s_id + 14 × t_id + 14 × 80 × f_id + 14 × 80 × 8 × ul_carrier_id 
where s_id is the index of the first OFDM symbol of the PRACH occasion (0 s_id < 14), t_id is the index of the first slot of the PRACH occasion in a system frame (0 t_id < 80), where the subcarrier spacing to determine t_id is based on the value of specified in clause 5.3.2 in TS 38.211 [8], f_id is the index of the PRACH occasion in the frequency domain (0 f_id < 8), and ul_carrier_id is the UL carrier used for Random Access Preamble transmission (0 for NUL carrier, and 1 for SUL carrier). 



But if the RedCap identification is based on the PRACH preamble partition, then it is possible that even when the RedCap UEs use a different preamble code compared to nonRedCap UEs, the RA-RNTI applied by both of these would be the same if they RACH on the same freq/time resource.
Observation 1:  RA-RNTI overlap is a valid scenario for the case where the PRACH preambles are partitioned between RedCap UEs and non RedCap UEs.
2.2    Impact from PRACH partitioning from other features
But we would also like to flag that such PRACH partitioning is still possible for the below cases:
· Within RedCap UE where the partition separate between a particular slice configurations 
· Across RedCap and nonRedCap where each of the RedCap/nonRedCap UE usage is further split into usage-based sets.
We observe that while the NW might differentiate between the type of UEs (and even for the reason for the RACH within the same type of UEs), all the UEs would be using the same RA-RNTI for their RAR which can result in unintended consequences (for eg., a RedCap UE receiving the RAR content intended for legacy UEs with no coverage enh based MSG2 transmission)
Observation 2: RA-RNTI overlap can create issues with unintended UEs receiving/processing the RAR which results in loss of efficiency.
 Also, this negative consequence is applicable to other features that Unified RACH is discussing (slice-based, coverage enh based etc).
While we have provided some solutions to this (for eg using an offset for RA-RNTI calculation) based on our companion paper [2], we think that this discussion is better suited to be done in the Unified RACH session.  
Proposal 1: RA-RNTI overlap related issues/discussion should be done in the Unified RACH session along with other features that can also cause RA-RNTI overlap.
3	Conclusions
Observation 1:  RA-RNTI overlap is a valid scenario for the case where the PRACH preambles are partitioned between RedCap UEs and non RedCap UEs.
Observation 2: RA-RNTI overlap can create issues with unintended UEs receiving/processing the RAR which results in loss of efficiency.
Proposal 1: RA-RNTI overlap related issues/discussion should be done in the Unified RACH session along with other features that can also cause RA-RNTI overlap.

4	References
[1] R2-2109325 LS on RAN1 agreements on RAN2-led features for RedCap
[2] R2- 2110037  Common RACH Design

