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1 Introduction

In the last meeting, some agreements were made about early identification and access restriction for redcap UEs as the following:

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

Agreements via email (from offline 106):

1. There is no need to support Rx branches specific early identification from RAN2 perceptive (final decision up to RAN1).

2. Send LS to ask RAN3 to consider the coordination between gNBs on whether a neighbour/target gNB supports RedCap UEs, if needed, to avoid handover RedCap to a target cell that it can’t access. We can come back in the next meeting with discussions on other restrictions, e.g. related to number of RX
However there are also some remaining open issues. This contribution will further discuss the issues on early identification and camping restrictions for Redcap UEs.
2 Discussion
2.1 Early identification of RedCap UEs
It was agreed “Either Msg1 and/or Msg3 early identification will be supported”. Considering identification of Redcap UE post Msg 3 is also one option. We wants to confirm that the agreement made last meeting means that network should identify the redcap UE before Msg 5. i.e. at least via Msg1 or Msg 3.

Proposal 1: For 4-step RACH, RAN 2 confirms that network should identify the Redcap UE before Msg 5.
MsgA early identification is another option that was discussed for Redcap UE during the SI phase. Considering 2-step RACH has been supported in R16.  Firstly we should confirm whether 2-step RACH will be supported by Redcap UE. 
Proposal 2: RAN2 should confirm whether 2-step RACH feature is supported by RedCap UEs.
If the 2-step RACH feature is supported by RedCap UE, we should discuss whether support the early identification of RedCap UE via Msg A. Considering 4-step RACH, network identifies the Redcap UE before Msg 5, so for 2-step RACH, the network should identify the Redcap UE before Msg B to align with 4-step RACH procedure. 
Regarding the exact mechanism for Msg A based early identification, considering it may be identified via RACH resources or PUSCH resource, so it is better to discuss in RAN1 first.
Proposal 3: Early identification should be performed via Msg A if 2-step RACH feature is supported by RedCap UEs. RAN1 should discuss exact mechanism for Msg A based early identification. 
2.2 Camping restrictions based on system information
Some remaining open issues are discussed in the reminder of this section. 
1) RedCap UE ignores the cellBarred in MIB. (This does not imply RAN2 supports RedCap only cell in R17 or not.)

It has been agreed that the SIB1 (not MIB) indicates cell barring for 1 Rx branch and 2 Rx branches separately for RedCap UEs. This means network already has the tool/flexibility to bar Redcap UEs if needed no later than SIB1. There seems to be no strong need to mandate that Redcap UEs shall also check cellBarred IE in MIB. Similar discussions were held when Rel-16 IAB was introduced where it was decided that cellBarred in MIB is ignored by IAB-MT. Therefore we would suggest a mechanism that allows this flexibility and is also future proof. 
Proposal 4: Redcap UE should ignore the cellBarred in MIB. No matter whether Redcap only cell is supported or not in Rel-17.
2) RAN2 to discuss whether to introduce RedCap specific IFRI in SIB1
Considering RedCap UE should anyway to acquire the cell barring information via SIB1, so introducing RedCap specific IFRI in SIB1 doesn’t introduce additional power consumption for UE. Furthermore, IFRI indicates whether the UE is barred only by the cell or by the frequency same as this cell. RedCap specific IFRI can make it flexible for network implementation to bar the UE with differentiating the UE type. 
Proposal 5: Introduce RedCap specific IFRI in SIB1. The IFRI in MIB should be ignored by Redcap UE.

2 options were raised for the RedCap specific IFRI in SIB1:

· Option a: not to differentiate 1Rx and 2Rx

· Option b: specific to the number of Rx branches  
Considering that the RedCap specific cell bar indication differentiates 1Rx and 2Rx, there may be confusion in some cases if the IFRI does not differentiate 1Rx and 2Rx. For example, let’s consider the following case

· the cell bar indication for 2Rx is set to be “notBarred”, 
· the cell bar indication for 1Rx is set to be “barred”, and

· the IFRI for RedCap UE is set to be “notAllowed”. 
The following understandings are possible:

· Understanding 1: only the RedCap UE with 1Rx is barred by this frequency, but RedCap UE with 2Rx is not barred by this cell and this frequency 
· Understanding 2:  no matter 1Rx or 2Rx, all RedCap UE is barred by this frequency

· Understanding 3: RedCap UE with 1Rx is barred by this frequency, RedCap UE with 2Rx is not barred by this cell and but is barred by other cells with the same frequency
So in order to avoid it complexity and confusion, we prefer to define the IFRI specific to the number of Rx branches, which is consistent with the cell bar indication for RedCap that differentiates the number of Rx branches.
Proposal 6:  To define RedCap specific IFRI for 1 Rx branch and 2 Rx branches separately in SIB1. 

3) FFS on the need for an indication in system information on whether a neighbor cell accepts access by RedCap UEs.
For the RedCap UE it is useful to know whether the neighbor cell supports RedCap UE. It can avoid the RedCap UE reselecting to a neighbor cell that doesn’t accept access by RedCap UE. Otherwise, the RedCap UE does not know such information before it acquires the SI from the neighbor cell. 
Proposal 7: An indication on whether a neighbor cell accepts access by RedCap UEs should be broadcasted in system information.
4)FFS on whether to support RedCap specific Cell (re)selection parameters. (FFS only for 1 RX branches RedCap UE or all RedCap UEs; FFS on which parameters e.g. cell reselection priorities, cell reselection parameters and cell selection parameters).

Considering the fact that Redcap UEs with different Rx numbers may need different threshold for cell (re)selection, and that it may be beneficial to set higher priority for the frequency that supports RedCap UE than the frequency that doesn’t support Redcap UE, it is preferable to have RedCap UE specific cell (re)selection parameters. As for the details, they can be further discussed.
Proposal 8: RedCap specific cell (re)selection parameters should be supported.
3 Conclusion
In this contribution, we discuss early Identification and camping restrictions for Redcap UEs. The following proposals were made. 

Proposal 1: For 4-step RACH, RAN 2 confirms that network should identify the Redcap UE before Msg 5.

Proposal 2: RAN2 should confirm whether 2-step RACH feature is supported by RedCap UEs.
Proposal 3: Early identification should be performed via Msg A if 2-step RACH feature is supported by RedCap UEs. RAN1 should discuss exact mechanism for Msg A based early identification. 
Proposal 4: Redcap UE should ignore the cellBarred in MIB. No matter whether Redcap only cell is supported or not in Rel-17.
Proposal 5: Introduce RedCap specific IFRI in SIB1. The IFRI in MIB should be ignored by Redcap UE.

Proposal 6:  To define RedCap specific IFRI for 1 Rx branch and 2 Rx branches separately in SIB1. 

Proposal 7: An indication on whether a neighbor cell accepts access by RedCap UEs should be broadcasted in system information.
Proposal 8: RedCap specific cell (re)selection parameters should be supported.
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