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1 Introduction
During last meeting, the following progress was achieved for the discussion on the RAN2-led issues [1]
	Conclusion

It is up to RAN2 for PRACH preamble partitioning for Msg1-based early indication




In this contribution, we will discuss the remaining issues about the RAN2-led topics in RAN1 and share our view.  
2 Discussion
2.1 UE type definition
During previous meeting, how to define RedCap device was extensively discussed. Currently the support of a maximum bandwidth of 20MHz for FR1 and 100MHz for FR2 is included in the RedCap UE definition. Further discussion on whether capture other capabilities is needed. 

In our view, only including the maximum UE bandwidth is not sufficient considering the motivation to define RedCap UE type as described in the WID 

· 
for RedCap UE identification

· 
for constraining the use of those RedCap capabilities only for RedCap UEs

· 
for preventing RedCap UEs from using capabilities not intended for RedCap UEs including at least carrier aggregation, dual connectivity and wider bandwidths

In our understanding, the second bullet implies that non-RedCap may use the capability not included in the RedCap’s definition and the third bullet implies RedCap are not constrained for the capability which are not included the RedCap definition. For example, if reduced Rx is not included in the RedCap definition, the consequence may become that the RedCap may use the same number of Rx with non-RedCap e.g., 20MHz+4Rx in TDD band or the non-RedCap devices may support reduced number of Rx e.g., 100MHz+1Rx in TDD band. To avoid such situation, all the reduced capabilities RedCap supported should be included in the definition

Proposal 1: Capture the following capabilities to RedCap UE type definition 

· Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers
· Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands
· Supports either DL up to 64 QAM or up to 256 QAM for FR1
· Does not support CA/DC
2.2 Early indication for 2-step RACH

During the last meeting, early indication for 2-step RACH was carried out. The key issue is how to realize the early indication in case of 2-step RACH. One option is via the Msg.A PRACH and another option is via Msg.A PUSCH. 
In our view, for the early indication via Msg.A PUSCH, there is a risk that gNB may correctly detect the Msg.A preamble while fail to decode the Msg.A PUSCH. That would be problematic when the separate initial UL BWP for RedCap is overlapped with the legacy initial UL BWP and RedCap and non-RedCap share the same Msg.A PRACH configuration. In the problematic case, gNB does not have any information about the UE type and may schedule the Msg.3 in the legacy initial UL BWP via fall back RAR, which would cause some problem for the Msg.3 transmission on RedCap side.  Thus, to avoid such problem, early indication via Msg.A PRACH should be considered. At least in the mentioned problematic case, early indication via Msg.A PRACH is preferable. And in other cases, both Msg.A PRACH and Msg.A PUSCH can be considered and which one is to be chosen is up to network’s decision. 
Similar to the early indication via Msg.1 in 4-step RACH, the early indication via Msg.A PRACH can be enabled or disabled via SIB. And whether/how to support the early indication via Msg.A PUSCH, we could follow the same handling of early indication via Msg.3, leave RAN2 to decide. 
Proposal 2: 
· Support early indication via Msg.A PRACH in 2-step RACH

· Early indication via Msg.A PRACH can be enabled or disabled via SIB

· Leave RAN2 to decide whether/how to support early indication via Msg.A PUSCH

2.3 Utilizing PRACH Mask in the PRACH resource partition 

Currently, it was agreed that both preamble partition within shared PRACH resource and separate PRACH resource can be utilized for the early indication of the RedCap device. Actually, the preamble partition within the shared RO is not new and already applied in some other topics e.g., to distinguish 2-step RACH and 4-step RACH as described as below, which is captured in 38.213
	For Type-2 random access procedure with common configuration of PRACH occasions with Type-1 random access procedure, a UE is provided a number [image: image2.png]


 of SS/PBCH block indexes associated with one PRACH occasion by ssb-perRACH-OccasionAndCB-PreamblesPerSSB and a number [image: image4.png]


 of contention based preambles per SS/PBCH block index per valid PRACH occasion by msgA-CB-PreamblesPerSSB. The PRACH transmission can be on a subset of PRACH occasions associated with a same SS/PBCH block index for a UE provided with a PRACH mask index by msgA-ssb-sharedRO-MaskIndex according to [11, TS 38.321].




And the detailed PRACH mask value is defined in the following table included in 38.321 
Table 1 PRACH Mask Index values
	PRACH Mask Index
	Allowed PRACH occasion(s) of SSB

	0
	All

	1
	PRACH occasion index 1

	2
	PRACH occasion index 2

	3
	PRACH occasion index 3

	4
	PRACH occasion index 4

	5
	PRACH occasion index 5

	6
	PRACH occasion index 6

	7
	PRACH occasion index 7

	8
	PRACH occasion index 8

	9
	Every even PRACH occasion

	10
	Every odd PRACH occasion

	11
	Reserved

	12
	Reserved

	13
	Reserved

	14
	Reserved

	15
	Reserved


According to the description above, when one SSB is associated with multiple ROs, preamble partition can be performed within only a subset of ROs associated with the same SSB via PRACH mask configuration as described in 38. 321.Considering the flexibility afforded by this mechanism, the configuration of PRACH mask can be reused in the RO sharing between RedCap and non-RedCap. For example, when the number of RedCap devices is small, only a subset of ROs can be used for the RedCap. 

Proposal 3: Support PRACH Mask for the PRACH resource partition between RedCap and non-RedCap 
3 Conclusion
In this contribution, we discussed the remaining RAN2-led topics. Our proposals are summarized as follows:

Proposal 1: Capture the following capabilities to RedCap UE type definition 

· Supports either 1 or 2 Rx branches and corresponding maximum DL MIMO layers

· Supports either FD-FDD or Type A HD-FDD operation for FR1 FDD bands

· Supports either DL up to 64 QAM or up to 256 QAM for FR1

· Does not support CA/DC

Proposal 2: 

· Support early indication via Msg.A PRACH in 2-step RACH

· Early indication via Msg.A PRACH can be enabled or disabled via SIB

· Leave RAN2 to decide whether/how to support early indication via Msg.A PUSCH

Proposal 3: Support PRACH Mask for the PRACH resource partition between RedCap and non-RedCap 
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