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1 Introduction

In RAN2#114e, early identification for RedCap was discussed and following agreements were made.

Agreements:

1. SIB1 (not MIB) indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs. Further details of the solution are FFS

2. The cell barring for RedCap UE is per cell (not per PLMN).

3. RedCap UE supports the Intra Frequency Reselection Indicator.

4. Either Msg1 and/or Msg3 early identification will be supported

However, it is still unclear whether to support both Msg1 and Msg3 early identification or only one of them. In this contribution, we provide our views on this based on the latest progress in RAN1.
2 Discussion 
In the Rel-17 Study Item phase, both Msg1 identification and Msg3 identification are discussed. Msg1 identification is more motivated for L1-specific handling for RedCap UEs, e.g. coverage enhancement, and Msg3 identification is more to serve higher layer’s requirement, e.g. access control. However, the split is not so absolute, and in fact Msg1 identification can also serve higher layer’s needs. This can be seen from the analysis in the TR [1], which is copies below. 
Pros and cons for Msg1 indication:
	Pros
	Cons

	Enables efficient handling of different UE minimum processing times between RedCap and non-RedCap UEs for: minimum timing between PDSCH carrying RAR and start of Msg3 PUSCH; minimum timing between PDSCH carrying Msg4 and the corresponding HARQ-ACK feedback; minimum timing between PDCCH with the retransmission grant and the corresponding Msg3 PUSCH retransmission, if relaxed UE min processing times are introduced for RedCap UEs.                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                             
	Potential reduction in PRACH user capacity (for the options based on separation of PRACH preambles), impacting both RedCap and non-RedCap UEs respectively, e.g., if the total PRACH resources in the cell is not increased. The exact impact depends on numbers of device type(s)/sub-types/capabilities to be identified and exact details of PRACH preamble partitioning schemes.

	Enables coverage recovery, including link adaptation, for any one or more of: broadcast PDCCH, PDSCH associated with Msg2, PDSCH associated with Msg4, and PUSCH associated with Msg3, if coverage recovery is needed for these channels.
	Potential increase in UL OH from PRACH (for the options based on separation of PRACH resources), impacting both RedCap and non-RedCap UEs.

	The option of configuring separate initial UL BWPs, in addition to the above pros, enables address congestion (if congestion may occur) in the initial UL BWP that may otherwise need to be restricted to the mandatory required BW for RedCap UEs in the band/FR.
	Potential increase in UL OH and complexity in configuration and maintenance of multiple initial UL BWP for the gNB, for the option of configuring separate initial UL BWPs.

	Enables RRC connection rejection of RedCap UE for access restriction (for UEs coming
from RRC_IDLE and RRC_INACTIVE if the UE context is not found).
	The indication mechanisms in this category may be limiting in terms of the number of further sub-types/capabilities within RedCap device type that may be distinguished, if such sub-types/capability indication are introduced.

	Makes it possible to differentiate or enable prioritization of non-RedCap UEs vs. RedCap UEs during contention resolution if RedCap UE type is visible to MAC layer.
	Higher impact to RAN1 and RAN2 specifications as well as increased SIB signalling OH compared to other options.

	Enables the RedCap UE to operate in an initial BWP which is wider than the RedCap UE bandwidth, as the gNB can take into account UE RF-retuning time while transmitting RAR
	

	Enables handling of different processing delay requirements (if such are agreed and specified) for RRC procedures between RedCap and non-RedCap i.e. RRC Setup -> RRC Setup Complete and RRC Resume and RRC Resume Complete delays.
	


Pros and cons for Msg3 indication:

	Pros
	Cons

	Enables coverage recovery (if needed) and/or appropriate link adaptation for PDSCH (and associated PDCCH and PUCCH) for Msg4, and scheduling of Msg5.
	If only the spare bit in Msg3 is used, it would consume the single spare bit currently available in Msg3 payload, and this may not be desirable.

	Limited impact to RAN1 specifications if only the spare bit in Msg3 payload is utilized.
	If extended Msg3 size is introduced, mechanisms to enable detection between use of legacy Msg3 and extended Msg3 definitions necessary.

	The option of extending Msg3 size may offer good scalability in the number of bits for such UE identification; e.g., if sub-types of RedCap device types (if defined) are to be indicated in Msg3.
	The option of only using the spare bit in Msg3 scales poorly – limiting to a single-bit indication may not be sufficient if intending to distinguish between further sub-types/capabilities within RedCap device type, if RedCap UE sub-types/capabilities are defined in the context of RedCap UE identification.

	Enables RRC connection rejection of RedCap UE for access restriction (for UEs coming
from RRC_IDLE and RRC_INACTIVE if the UE context is not found).
	Cannot facilitate additional coverage recovery (including separate link adaptation) for broadcast PDCCH and/or Msg2 PDSCH, and/or Msg3 PUSCH (and associated PDCCH) for RedCap UEs.

	Makes it possible to differentiate or enable prioritization of non-RedCap UEs vs. RedCap UEs during contention resolution if RedCap UE type is visible to MAC layer.
	If UE minimum processing times are relaxed, cannot facilitate scheduling with separate minimum timing relationships for RedCap UEs (compared to non-RedCap UEs) between PDSCH carrying RAR and start of Msg3 PUSCH; minimum timing between PDCCH with the retransmission grant and the corresponding Msg3 PUSCH retransmission. This could result in increased initial access latency for non-RedCap UEs.

	Enables handling of different processing delay requirements (if such are agreed and specified) for RRC procedures between RedCap and non-RedCap i.e. RRC Setup -> RRC Setup Complete and RRC Resume and RRC Resume Complete delays.
	May degrade reliability/coverage of Msg3 in case of increased Msg3 payload size.

	 
	Cannot address the issue where Msg3 is scheduled with a bandwidth/hopping range larger than the maximum RedCap UE bandwidth in the UL initial BWP.


From the above two tables, it can be seen that most of higher layer benefits for Msg3 identification can be well provided by Msg1 identification. 

Observation 1 Msg1 identification provides the same level of higher layer specific benefits as Msg3 identification. 

In RAN1#105e, RAN1 aspects on early identification were discussed and following agreements were made.

	Working assumption:

· 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

· FFS How to support enable/disable the early indication

· FFS details e.g.:

· separate initial UL BWP

· separate PRACH resource

· PRACH preamble partitioning

· FFS the possibility of supporting Msg3 for the early indication 

Agreement: (if the above working assumption is confirmed)
· Early indication of RedCap UEs in Msg1 can be enabled/disabled via SIB


Clearly, RAN1 is working on Msg1 early identification and RAN1 is even considering the option for network to enable/disable Msg1 indication. Given that Msg1 identification can fulfil almost all L1’s and higher layer’s requirements, network can take all these requirements into account when deciding whether to enable Msg1 identification or not. In this sense, we think the existing design on Msg1 indication is sufficient for the Rel-17’s WID and we don’t need to further work on Msg3 identification.
Proposal 1 Msg3 early identification is not supported in Rel-17.
3 Conclusion
Based on the discussion in section 2 we have following observations and proposals: 
Observation 1
Msg1 identification provides the same level of higher layer specific benefits as Msg3 identification.


Proposal 1 Msg3 early identification is not supported in Rel-17.
4 Reference
[1] TR 38.875, Study on support of reduced capability NR devices (Release 17)


2/2


