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1 Introduction

In RAN2#115-e meeting, RAN2 made the following agreements regarding to the barring and IFRI.

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.

Agreements via email - from offline 104:

1. IFRI for RedCap UEs in SIB1 is common for UEs with 1 Rx or 2 Rx branches. 

2. If RedCap-specific IFRI is absent from broadcast SI, the UE considers the cell does not support RedCap.

Agreements:

1. RedCap UE applies the existing cellBarred field in MIB

According to the agreements, RedCap UE will check multiple IEs for cell barred status check and intra-frequency cell reselection feasibility check.
In addition to the abovementioned agreemetns, the following FFSs still remain after RAN2#116-e meeting.
FFSs:

1. In case the cell is barred due to not supporting RedCap, UE behaviour for intra-frequency cell reselection is FFS

2. FFS whether system information should provide information on which cells accept RedCap UE access, and if, what this information should include (e¸g. support, barring?) and in which form (e.g. NCell, allow-list, exclude-list)

This contribution discusses the issues imposed by the multiple barred and IFRI IEs for RedCap UEs.
2 Discussion

RedCap UE has the following IEs to check upon cell access attempt.
1. cellBarred in MIB;
2. Either cellBarredRedCapOneRx or cellBarredRedCapTwoRx in SIB1;
3. intraFreqReselection (IFRI) in MIB; and
4. intraFreqReselectionRedCap (IFRIRedCap) in SIB1
The most straight forward way is RedCap UE just follows cellBarredRedCap and IFRIRedCap only for the cell access, but the green highlighted agreement above doesn’t allow to define that simplest rule. In fact, this agreement imposes some discussions for the 38.304 drafting.
Observation 1:
The agreement of "RedCap UE applies the existing cellBarred field in MIB" would complicate the specification.

Thus, it looks good idea to revisit the agreement as it was agreed at the very last minute of the previous RAN2 meeting without looking into the implication of the agreement. 
Firstly it was agreed because some operators concerned that it could badly impact the network operation (e.g. even if operator set the cellBarred in MIB to "barred", RedCap UEs may keep trying to access the "barred" cell.)
We believe even if the agreement is reversed, it won’t complicate any network operation. We investigated some deployment scenarios.

Scenario 1: An operator haven’t updated their 5G network for RedCap and so don’t expect any RedCap UEs to access their 5G network.

In this case, NR cells’ SIB1 won’t indicate RedCap-specific IFRI and so RedCap UE doesn’t try to access the cell as the UE knows the cell isn’t suitable for the UE. In other words, the operator don’t need to do anything for RedCap barring.
Scenario 2: An operator share the 5G cells for the regular UEs and the RedCap UEs and need to bar all UEs from accessing the RedCap capable cell.
For this case, cellBarred in MIB and RedCap specific cellBarred in SIB1 need to be set to "barred" but it shouldn’t cause any burden for the operator because MIB update anyways requires cell restart (as there is no graceful MIB update procedure like SIBs) and the SIB1 update can be done as part of the cell restart.
Observation 2:
Even if the agreement of "RedCap UE applies the existing cellBarred field in MIB" is reversed, it wouldn’t cause any burden to Network operation.
Moreover, if RedCap UE follows only RedCap specific cellBarred and IFRI, then it enables the following scenarios.

1) Operator deploy RedCap only cell, which allows cell access only towards RedCap UE but not the regular UEs by setting cellBarred in MIB set to "barred" and cellBarredRedCap in SIB1 set to "notBarred".

2) Operator deploy RedCap layer/carrier, which allows cell access on a specific frequency only towards RedCap UE but not the regular UEs by setting cellBarred in MIB set to "barred", IFRI in MIB is set to "notAllowed" and cellBarredRedCap in SIB1 set to "notBarred".

These two scenarios would be beneficial if an operator have a limited bandwidth spectrum (e.g. 20MHz) in 5G band and decides to deploy RedCap specific cell/layer.
Observation 3:
If the agreement of "RedCap UE applies the existing cellBarred field in MIB" is reversed, operators can deploy RedCap only cell/frequency.

So, we propose to revisit the green highlighted agreement.

Proposal 1:
Revisit the agreement of "RedCap UE applies the existing cellBarred field in MIB" and making a new agreement "RedCap UE doesn’t apply the existing cellBarred given in MIB. Access of the RedCap UE is controlled according to cellBarredRedCapOneRx/TwoRx IEs in SIB1".

Regarding to the following FFS made in RAN2#116-e meeting,

1. In case the cell is barred due to not supporting RedCap, UE behaviour for intra-frequency cell reselection is FFS

If a cell doesn’t support RedCap, then no RedCap specific IEs are present. Thus, there are only 3 choices; 

1) RedCap UE follows IFRI in MIB; or

2) RedCap UE assumes IFRI is set to “allowed” (i.e. cell reselection to other cell on the same frequency is allowed); or

3) RedCap UE assumes IFRI is set to “not allowed” (i.e. cell reselection to other cell on the same frequency is not allowed).

RedCap deployment would vary and so option 3) looks not good idea as all RedCap UEs will refrain from accessing any cells on the same frequency and that would cause a problem to an operator, who delopys RedCap features per cell basis. If we go for option 2), then all RedCap UEs will try to access neighbouring cells on the same frequency. Again it depends on the deployment scenario and if an operator deploys RedCap specific frequency layer, then these RedCap cell reselection attempts will end up in battery wastage. By considering thses 2 aspects, the option 1) looks the best compromise. Thus, we propose:

Proposal 2:
RedCap UE follows the IFRI in MIB if cell is barred due to not supporting RedCap

If Proposal 1 is not agreeable, then we need to clarify how RedCap UE handles those IEs.

The potential rules could be as follows: 
1) RedCap UE follows the IFRI in MIB (doesn’t care IFRIRedCap in SIB1) when the cell is barred via cellBarred in MIB; and 
2) RedCap UE follows IFRIRedCap in SIB1 only (doesn’t care IFRI in MIB) if the cell is barred via the corresponding cellBarredRedCap IE in SIB1.

We propose RAN2 to confirm the following.

Case1: cellBarred in MIB is set to "notBarred", cellBarredRedCapOneRx or cellBarredRedCapTwoRx is set to "barred" => IFRIRedCap in SIB1 is checked.
Case 2: cellBarred in MIB is set to "barred". => Only IFRI in MIB is checked.

Proposal 3:
RedCap UE follows the IFRIRedCap in SIB1 only (i.e. doesn’t care IFRI in MIB) if the RedCap UE’s corresponding cellBarredRedCap IE (either OneRx or TwoRx) is set to "barred".
Proposal 4:
RedCap UE follows the IFRI in MIB only (i.e. doesn’t care the value of IFRIRedCap in SIB1) if the RedCap UE is barred by cellBarred in MIB.
3 Conclusion

In this contribution, we have the following observations and proposals.
Observation 1:
The agreement of " RedCap UE applies the existing cellBarred field in MIB" would complicate the specification.

Observation 2:
Even if the agreement of " RedCap UE applies the existing cellBarred field in MIB" is reversed, it wouldn’t cause any burden to Network operation.

Observation 3:
If RedCap UE doesn’t apply the existing cellBarred field in MIB, operators can deploy RedCap only cell/frequency.

Proposal 1:
Revisit the agreement of "RedCap UE applies the existing cellBarred field in MIB" and making a new agreement "RedCap UE doesn’t apply the existing cellBarred given in MIB. Access of the RedCap UE is controlled according to cellBarredRedCapOneRx/TwoRx IEs in SIB1".

Proposal 2:
RedCap UE follows the IFRI in MIB if cell is barred due to not supporting RedCap

If Proposal 1 is not agreeable: then the following proposals should be adapted.
Proposal 3:
RedCap UE follows the IFRIRedCap in SIB1 only (i.e. doesn’t care IFRI in MIB) if the RedCap UE’s corresponding cellBarredRedCap IE (either OneRx or TwoRx) is set to "barred".
Proposal 4:
RedCap UE follows the IFRI in MIB only (i.e. doesn’t care the value of IFRIRedCap in SIB1) if the RedCap UE is barred by cellBarred in MIB.
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