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1. [bookmark: _Toc120549591]Introduction
During RAN1#106e, the following agreements related to early identification are made[1],
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.

In RAN1#105e, agreements related to 2-step RACH were made as following[2],
Agreement:
· Support 2-step RACH for RedCap UEs as an optional feature
· FFS details of early indication in MsgA, e.g.:
· Separation of 2-step RACH resources or MsgA preambles
· Separation of initial UL BWP
· Using a new indication in MsgA PUSCH part
· Note: Discussion on 4-step RACH for early indication should be prioritised

In this contribution, higher layer issues such as UE early indication and SIB1 transmission are discussed.
2. Discussion on early indication of RedCap UE
According to previous agreements of RAN1 and RAN2, early indication of RedCap UEs in both Msg1 and Msg3 have been supported. It is up to gNB to configure one of them to identify RedCap UEs. For example, when separate initial UL BWP is configured with dedicated RO, or initial UL BWP is shared with non-RedCap UEs but dedicated ROs or separate PRACH preambles are configured, it means Msg1 based early indication is enabled. When neither separate PRACH resource nor PRACH preamble partitioning is configured, it means Msg.1 based early identification is disabled. Then gNB can choose to enable or disable Msg.3 based early identification in SIB1. It seems not necessary to support both Msg1 and Msg3 based indication at the same time, one of them is enough.  
RAN2 agreements about Msg3 early identification,
1. A Msg3 early identification based on dedicated LCID is supported (if SA3 confirms there is no problem)
Proposal 1: For 4-step RACH, gNB can enable one early indication scheme at the same time, either by Msg1 or Msg3 in SIB1.
For 2-step RACH, RAN1 has agreed to support 2-step RACH for RedCap UEs as an optional feature, but the discussion of early indication is delayed due to its lower priority.
During RAN2#115e, the following agreements were made[3], 
Agreements:
1. Msg1 identification which can be configured to be enabled/disabled can be specified from RAN2 point of view.
2. Solution for early identification for 2-step RACH will be specified.
3. Specify separate indications in SIB1 for barring RedCap UEs with 1 Rx chain and 2 Rx chains.
4. Specify a RedCap specific IFRI in SIB1.

According to the agreement, solution for early identification for 2-step RACH will be specified. By early identification of RedCap UEs in MsgA, gNB can adopt proper scheduling strategy for MsgB PDCCH and PDSCH, the system efficiency can be improved. We think common solution for both 4-step and 2-step RACH is desirable. And considering that the transmission of MsgA preamble part is more robust than PUSCH part, it is proposed to support MsgA preamble based early identification for RedCap UEs. And similar solution as the following agreements of 4-step RACH is proposed, 
· The early indication can be configured to be enabled/disabled via SIB.
· Early indication of RedCap UEs can be realized by separate PRACH resource or PRACH preamble partitioning.
Proposal 2: For 2-step RACH, support the early indication of RedCap UEs at least in MsgA preamble part.
Proposal 3: Early indication of RedCap UEs for 2-step RACH can be configured to enabled/disabled via SIB.
Proposal 4: 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
And according to email discussion during RAN1#106b-e [4], most of the companies agree that it is up to RAN2 regarding whether/how to support early indication of RedCap UEs in MsgA PUSCH in Rel-17. During RAN2#115e, Msg3 based early identification has also been supported,
In order to keep the common design with 4-step RACH, early indication of RedCap UEs in MsgA PUSCH can also be supported, and it is up to gNB that whether MsgA preamble part or PUSCH part is used for early identification.
Proposal 5: For 2-step RACH, gNB can enable early indication by either MsgA preamble part or MsgA PUSCH part in SIB1.
3. Discussion on separate SIB1 information
When the bandwidth of SIB1 configured initial UL/DL BWP for non-RedCap UEs is smaller than the maximum RedCap UE bandwidth and no separate initial UL/DL BWP is configured, the initial UL/DL BWP can be shared by RedCap and non-RedCap devices, then all the SIB1 information is applicable to both RedCap and non-RedCap UEs.
When separate initial UL/DL BWP is configured, additional initialDownlinkBWP/initialUplinkBWP related configurations are needed, while a lot of configuration fields such as SSB related information, TDD frame structure related information, carrier related information, BCCH, PCCH related information can be reused. If separate SIB1 is broadcast for RedCap, these fields will be transmitted twice on both SIB1s, it is not spectrum efficient. So we prefer a common SIB1 with additional fields for RedCap if the TBS of new SIB1 is under the limit of 2976bits, since it is stated in TS38.214 that the UE is not expected to receive a PDSCH assigned by a PDCCH with CRC scrambled by SI-RNTI with a TBS exceeding 2976 bits.  
Proposal 6: SIB1 is shared by RedCap and non-RedCap UEs if the TBS limit restriction of SIB is satisfied. 
4. Conclusions
In this contribution, considerations on higher layer aspects such as UE early identification and SIB1 related issue are discussed, and the following proposals are made.
Proposal 1: For 4-step RACH, gNB can enable early identification by either Msg1 or Msg3 in SIB1.
Proposal 2: For 2-step RACH, support the early indication of RedCap UEs at least in MsgA preamble part.
Proposal 3: Early indication of RedCap UEs for 2-step RACH can be configured to enabled/disabled via SIB.
Proposal 4: 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
Proposal 5: For 2-step RACH, gNB can enable early indication by either MsgA preamble part or MsgA PUSCH part in SIB1.
[bookmark: _GoBack]Proposal 6: SIB1 is shared by RedCap and non-RedCap UEs if the TBS limit restriction of SIB is satisfied.
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