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[bookmark: OLE_LINK2][bookmark: OLE_LINK1]Introduction
[bookmark: OLE_LINK63][bookmark: OLE_LINK64]For early identification and Redcap UE specific IFRI, some agreements have achieved during the past meetings, but some open issues are still left. For example, whether the Msg3 early identification is always used, and whether and how the network not supporting Redcap UE can indicate the UE performing intra-frequency reselection or not. In this paper, we will discuss these open issues and give our proposals. 
Discussion
· For Msg3 early identification
For early indication, the following agreements have been achieved in RAN2# 116-e meeting:
1. In MAC perspective, a RedCap UE uses Msg1 early identification whenever transmitting preamble for CBRA, as long as the Msg1 early identification is configured for RedCap by NW.
2.	For Msg1 early identification, RAN2 confirm both dedicated ROs and dedicated PRACH preamble can be supported from signalling point of view
3.	For RedCap, Msg1 early identification is enabled/disabled implicitly by the presence of dedicate RACH configuration for Msg1 early identification.
4.	At least the dedicated LCID (i.e. the Msg3 early identification solution) can be supported for MsgA early identification. It is up to RAN1 on the need of dedicated preamble and/or dedicated PUSCH resource configuration.
And
1. [bookmark: OLE_LINK576][bookmark: OLE_LINK577][bookmark: OLE_LINK186][bookmark: OLE_LINK187] In MAC perspective, RedCap UE uses the dedicated LCID for Msg3 early identification, when the Msg3 includes the CCCH data. FFS on whether it requires no other precondition, or precondition as “when Msg1 early identification is not configured”, or precondition as “when Msg3 early identification is enabled by NW”.
2. Two reserved LCIDs are used for CCCH and CCCH1 cases respectively for Msg3 early identification
[bookmark: OLE_LINK174][bookmark: OLE_LINK175][bookmark: OLE_LINK176][bookmark: OLE_LINK177][bookmark: OLE_LINK178][bookmark: OLE_LINK169]For Msg3 early identification, the red highlight part was left for FFS. Obviously, for Redcap UE early identification, only one bit information is enough. It is redundant to identify Redcap UE type by both Msg1early identification and Msg3 early identification at the same time. And for Msg3 early identification, we still think Redcap topic has occupied too many reserved LCID resources, for the left reserved LCID resources is not so abundant now. So we think Msg3 early identification should not always be used, at least when Msg1 early identification is enabled. And we should keep the chance to reuse the reserved LCID resources for Msg3 identification when Msg1 early identification is enabled, in the future release. 
[bookmark: OLE_LINK170][bookmark: OLE_LINK171][bookmark: OLE_LINK172][bookmark: OLE_LINK173][bookmark: OLE_LINK50]Observation 1: Msg3 early identification should not always be used, at least when Msg1 early identification is enabled. 
On the other hand, as clearly stated in the WID, the ability of early indication, which is the same with the ability of early identification, is configurable by the network [1].
	· Specify functionality that will enable RedCap UEs to be explicitly identifiable to networks through an early indication in Msg1 and/or Msg3, and Msg A if supported, including the ability for the early indication to be configurable by the network. [RAN2, RAN1]


It seems like that the early indication function can be totally enabled or disabled by the network, according to the WID. However, according to the current agreements, the only sure thing is Msg1 identification be enabled/disabled.  It is not clear that, if Msg1 identification is configured to be disabled, whether the Msg3 early identification will be used, or the early identification function is totally disabled.
[bookmark: OLE_LINK125][bookmark: OLE_LINK126]Actually, in some case, the early identification is not needed. For example, 
· If the initial UL BWP is shared among RedCap UE and non-RedCap UE, and the bandwidth of the initial UL BWP is not larger than the maximum RedCap UE bandwidth, as shown in Figure 1
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[bookmark: _Ref83650999]Figure 1 Early indication in Msg3 is not needed if the initial UL BWP is shared.
In this case, the early identification ability is not needed, and can be disabled totally. 
[bookmark: OLE_LINK262][bookmark: OLE_LINK263][bookmark: OLE_LINK101][bookmark: OLE_LINK140][bookmark: OLE_LINK141][bookmark: OLE_LINK51]Observation 2: the following issues are still needed to be clarified:
· [bookmark: OLE_LINK89][bookmark: OLE_LINK90][bookmark: OLE_LINK179][bookmark: OLE_LINK180][bookmark: OLE_LINK181]Whether the ability of the early identification can be totally disabled
· [bookmark: OLE_LINK91][bookmark: OLE_LINK92]If yes, how to enable/disable the early identification totally. 
[bookmark: OLE_LINK184][bookmark: OLE_LINK185]When considering the simplification and pursuing unified solution, we prefer early identification always being supported, i.e., at least either Msg1 early identification or Msg3 early identification is used. 
[bookmark: OLE_LINK294][bookmark: OLE_LINK295][bookmark: OLE_LINK56][bookmark: OLE_LINK57]Proposal 1: for Release 17 Redcap UE:
· [bookmark: OLE_LINK188][bookmark: OLE_LINK189]Either Msg1 early identification or Msg3 early identification is used
· Msg3 early identification only be used when Msg1 early identification is disabled
· [bookmark: OLE_LINK300][bookmark: OLE_LINK301][bookmark: OLE_LINK302] For the using of IFRI
[bookmark: OLE_LINK202][bookmark: OLE_LINK203][bookmark: OLE_LINK242][bookmark: OLE_LINK243]Based on the discussion in RAN2# 114e [2] and RAN2# 115e [3], the following agreement was given:
4. [bookmark: OLE_LINK49]Specify a RedCap specific IFRI in SIB1.
That is, Redcap specific IFRI is used. The main concerns are UE power consumption reduction and network flexibility, because the network may have different frequency strategy for Redcap UE and non-Redcap UE. 
[bookmark: OLE_LINK282][bookmark: OLE_LINK283]In RAN2# 115e, the following additional agreements were achieved:
2. [bookmark: OLE_LINK10][bookmark: OLE_LINK11][bookmark: OLE_LINK239][bookmark: OLE_LINK244][bookmark: OLE_LINK245][bookmark: OLE_LINK307][bookmark: OLE_LINK246][bookmark: OLE_LINK247]If RedCap-specific IFRI is absent from broadcast SI, the UE considers the cell does not support RedCap.
[bookmark: OLE_LINK310][bookmark: OLE_LINK311][bookmark: OLE_LINK296][bookmark: OLE_LINK297][bookmark: OLE_LINK248][bookmark: OLE_LINK249]The reason is the companies think that if the cell supports Redcap, the RedCap-specific IFRI should always be broadcasted. However, it is not clear whether the network not supporting Redcap UE will broadcast RedCap-specific IFRI or not, and it is also not clear whether the UE will perform intra frequency cell reselection or not, if RedCap-specific IFRI is absent from broadcast SI and the current cell doesn’t support Redcap UE.
There is a FFS after RAN2# 116e on this issue:
FFSs:
1. In case the cell is barred due to not supporting RedCap, UE behaviour for intra-frequency cell reselection is FFS
There are two possible cases that the cell may not broadcast RedCap-specific IFRI:
· [bookmark: OLE_LINK260][bookmark: OLE_LINK261]The Release 16 or earlier release cell: in this case, the cell can’t support Redcap UE, and has no chance to indicate whether the Redcap UE perform intra frequency cell resection. The UE behaviour should be left for implementation, and no specification effort is needed. 
· [bookmark: OLE_LINK264][bookmark: OLE_LINK265][bookmark: OLE_LINK266][bookmark: OLE_LINK267][bookmark: OLE_LINK268][bookmark: OLE_LINK269][bookmark: OLE_LINK270]The Release 17 or future release cell not supporting Redcap UE: in this case, even the cell cannot support Redcap UE, but it has a chance to indicate whether the Redcap UE perform intra frequency cell resection or not. And we think it is beneficial for the UE power saving and cell reselection, if the Release 17 or future cell can indicate UE clearly to perform intra frequency cell reselection or not, even the cell can’t support Redcap UE. 
[bookmark: OLE_LINK290][bookmark: OLE_LINK291][bookmark: OLE_LINK292][bookmark: OLE_LINK293][bookmark: OLE_LINK52][bookmark: OLE_LINK53]Observation 3: It is beneficial for Release 17 or future release cell to indicate UE clearly to perform intra frequency cell reselection or not, even the cell can’t support Redcap UE.
For the agreement in RAN2# 115e
3. [bookmark: OLE_LINK273][bookmark: OLE_LINK274][bookmark: OLE_LINK276][bookmark: OLE_LINK275]Specify separate indications in SIB1 for barring RedCap UEs with 1 Rx chain and 2 Rx chains.
There is following editor notes in the running CR of 38.331:
[bookmark: OLE_LINK5][bookmark: OLE_LINK288][bookmark: OLE_LINK289][bookmark: OLE_LINK251][bookmark: OLE_LINK252][bookmark: OLE_LINK286][bookmark: OLE_LINK287]Editor’s Note: FFS whether cellBarredRedCap1Rx and cellBarredRedCap2Rx parameters are captured as mandatory with {barred, notBarred} or optional with {true}
Actually, there is no difference on the resource overhead for the two options. But for the first option (captured as mandatory with {barred, notBarred}), the cell that supports Redcap UE will always broadcast these two fields, and then the Redcap UE can also confirm whether the current cell support its access or not clearly , by checking whether the current cell is broadcasting these two fields or not. Because Release 17 cells that not supporting Redcap UE, Release 16 or earlier release cell will not broadcast these two fields. 
[bookmark: OLE_LINK253][bookmark: OLE_LINK254][bookmark: OLE_LINK54][bookmark: OLE_LINK55][bookmark: OLE_LINK303][bookmark: OLE_LINK304]Observation 4: the separate cell barring indications for 1Rx chain and/or 2Rx chains can be used to determine whether a cell supporting Redcap UE or not. 
· The following option should be used: cellBarredRedCap1Rx and cellBarredRedCap2Rx parameters are captured as mandatory with {barred, notBarred}
[bookmark: OLE_LINK61][bookmark: OLE_LINK62]Proposal 2: For Release 16 or earlier release cell that not supporting Redcap, UE behaviour for intra-frequency cell reselection shoul be left for implementation. 
Proposal 3: Release 17 cell:
· the separate cell barring indications for 1Rx chain and/or 2Rx chains are used to determine whether a cell supporting Redcap UE or not
· [bookmark: OLE_LINK305][bookmark: OLE_LINK306]RedCap-specific IFRI should always be broadcasted even the cell not supporting Redcap UE

Conclusion
[bookmark: OLE_LINK60][bookmark: OLE_LINK58][bookmark: OLE_LINK59]In this contribution, we have discussed the remaining issues of Redcap UE on early identification and IFRI. Based on the discussion, we give the following observations and proposals:
Observation 1: Msg3 early identification should not always be used, at least when Msg1 early identification is enabled. 
Observation 2: the following issues are still needed to be clarified:
· Whether the ability of the early identification can be totally disabled
· If yes, how to enable/disable the early identification totally. 
Observation 3: It is beneficial for Release 17 or future release cell to indicate UE clearly to perform intra frequency cell reselection or not, even the cell can’t support Redcap UE.
Observation 4: the separate cell barring indications for 1Rx chain and/or 2Rx chains can be used to determine whether a cell supporting Redcap UE or not. 
· The following option should be used: cellBarredRedCap1Rx and cellBarredRedCap2Rx parameters are captured as mandatory with {barred, notBarred}
Proposal 1: for Release 17 Redcap UE:
· Either Msg1 early identification or Msg3 early identification is used
· Msg3 early identification only be used when Msg1 early identification is disabled
[bookmark: OLE_LINK324][bookmark: OLE_LINK325]Proposal 2: For Release 16 or earlier release cell that not supporting Redcap, UE behaviour for intra-frequency cell reselection shoul be left for implementation. 
Proposal 3: Release 17 cell:
· the separate cell barring indications for 1Rx chain and/or 2Rx chains are used to determine whether a cell supporting Redcap UE or not
· RedCap-specific IFRI should always be broadcasted even the cell not supporting Redcap UE
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