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1	Introduction

This TDoc discusses cell barring for 1 Rx and 2 Rx eRedCap devices. 

2	Discussion

eRedCap UEs with 1 Rx branch and 2 Rx branches can be barred separately with system information. SIB1 includes cellBarred-eRedCap1Rx and cellBarred-eRedCap2Rx fields:
	[bookmark: _Toc60776719][bookmark: _Toc156129640]5.2.2.4.2	Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
…
1>	if the UE is an eRedCap UE and it is in RRC_IDLE or in RRC_INACTIVE, or if the eRedCap UE is in RRC_CONNECTED while T311 is running:
…
2>	else:
3>	if the cellBarred-eRedCap1Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 1 Rx branch; or
3>	if the cellBarred-eRedCap2Rx is present in the acquired SIB1 and is set to barred and the UE is equipped with 2 Rx branches; or
3>	if the halfDuplexRedCapAllowed is not present in the acquired SIB1 and the UE supports only half-duplex FDD operation:
4>	consider the cell as barred in accordance with TS 38.304 [20];
4>	perform barring based on intraFreqReselection-eRedCap as specified in TS 38.304 [20] upon which the procedure ends;




	SIB1 field descriptions

	cellBarred-eRedCap1Rx
Value barred means that the cell is barred for an eRedCap UE with 1 Rx branch, as defined in TS 38.304 [20]. This field is ignored by non-eRedCap UEs.

	cellBarred-eRedCap2Rx
Value barred means that the cell is barred for an eRedCap UE with 2 Rx branches, as defined in TS 38.304 [20]. This field is ignored by non-eRedCap UEs.





The (e)RedCap UE support for 1Rx or 2Rx operation in FR1 is associated with the number of supported DL MIMO layers:
•	For a (e)RedCap UE with 1 Rx branch, 1 DL MIMO layer is supported.
•	For a (e)RedCap UE with 2 Rx branches, 2 DL MIMO layers are supported.

Therefore, the UE support for 1Rx or 2Rx operation in FR1 may be determined based on the lack of maxNumberMIMO-LayersPDSCH or presence of maxNumberMIMO-LayersPDSCH=twoLayers within UE radio access capabilities defined in 3GPP 38.306 Clause 4.2.7.6:
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	maxNumberMIMO-LayersPDSCH
Defines the maximum number of spatial multiplexing layer(s) supported by the UE for DL reception. For single CC standalone NR, it is mandatory with capability signalling to support at least 4 MIMO layers in the bands where 4Rx is specified as mandatory for the given UE and at least 2 MIMO layers in FR2. If absent, the UE does not support MIMO on this carrier.
For the bands where pdsch-1024QAM-2MIMO-FR1-r17 is indicated, MIMO layers for 1024 QAM is the smaller value between 2 and maxNumberMIMO-LayersPDSCH.
	FSPC
	CY
	N/A
	N/A






Since, the maxNumberMIMO-LayersPDSCH is of FSPC type (see the “Per” column above) signaled per feature set per component carrier (per CC per band per band combination). It is possible that:
•	(e)RedCap UE supports 1Rx operation on some bands and 2Rx on some other bands and/or
•	(e)RedCap UE supports 1Rx and 2Rx operation on the same band (UE signals two feature sets, one without maxNumberMIMO-LayersPDSCH and the other with maxNumberMIMO-LayersPDSCH=twoLayers, where both corresponds to the same band) and/or
•	(e)RedCap UE supports multiple SCSs for a given band, but only for a subset of supported SCSs the UE supports 2Rx operation while the UE supports 1Rx operation for the remaining SCSs.
•	(e)RedCap UE supports all or a subset of frequency bands signaled in the list of multiple frequency bands in SIB1 (frequencyBandList in FrequencyInfoDL-SIB) and UE supports 1Rx operation on some bands and 2Rx on some other bands from this subset.
•	(e)RedCap UE supports both 1Rx and 2Rx operation.

According to the current specification a cell can be barred for the (e)RedCap UE which is equipped with 1Rx branch or 2Rx branches. However, UE can support, both 1Rx and 2Rx operation, where the support of 1Rx or 2Rx operation may be limited to certain frequency bands. Therefore, UE behaviour is not clear, because barring is determined based whether the UE is equipped with 1Rx or 2Rx branches. For example, if 1Rx is not barred and 2Rx is barred in the cell, UE supporting both 1Rx and 2Rx operation could either determine in such a case that the cell is always barred or never determine such case as barred (regardless of how the UE supports the 1Rx / 2Rx operation in that particular cell).

Proposal 1: Barring determination is done based on the 1Rx/2Rx support on the band instead of whether the UE is equipped with 1Rx branch or 2Rx branches.


Since eRedCap UE may support both 1Rx and 2Rx operation, such UE may be able to operate with 1Rx when access for 2Rx is barred. Unfortunately, access would be barred for such eRedCap UEs according to current specification. Allowing 1Rx eRedCap UE access would be beneficial in this case. 

Proposal 2: eRedCap UE supporting both 1Rx and 2Rx operation does not consider the cell as barred if cellBarred-eRedCap1Rx or cellBarred-eRedCap2Rx is set to “not barred”.


A TPs for TS 38.331 based on Proposal 1~2 are provided in Appendix 1. We’d respectively request RAN2 to discuss and adopt that TP.

Proposal 3. Adopt the TP for TS 38.331 in Appendix 1.



3	Conclusion
Based on the discussion following is observed and proposed:


Proposal 1: Barring determination is done based on the 1Rx/2Rx support on the current band instead of whether the UE is equipped with 1Rx branch or 2Rx branches.

Proposal 2: eRedCap UE supporting both 1Rx and 2Rx operation does not consider the cell as barred if cellBarred-eRedCap1Rx or cellBarred-eRedCap2Rx is set to “not barred”.

Proposal 3. Adopt the TP for TS 38.331 in Appendix 1.




4	Appendix TP for TS 38.331
-------------------------------------------------------[ Start of the 1st change] ------------------------------------------------------

5.2.2.4.2	Actions upon reception of the SIB1
Upon receiving the SIB1 the UE shall:
…
1>	if the UE is an eRedCap UE and it is in RRC_IDLE or in RRC_INACTIVE, or if the eRedCap UE is in RRC_CONNECTED while T311 is running:
2>	if intraFreqReselection-eRedCap is not present in SIB1:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	perform barring as if intraFreqReselection-eRedCap is set to allowed upon which the procedure ends;
2>	else:
3>	if the cellBarred-eRedCap1Rx is present in the acquired SIB1 and is set to barred and the UE is equipped withsupports 1 Rx branch operation on the current band; or
3>	if the cellBarred-eRedCap2Rx is present in the acquired SIB1 and is set to barred and the UE is equipped withsupports 2 Rx branches operation on the current band; or
3>	if the halfDuplexRedCapAllowed is not present in the acquired SIB1 and the UE supports only half-duplex FDD operation:
4>	consider the cell as barred in accordance with TS 38.304 [20];
4>	perform barring based on intraFreqReselection-eRedCap as specified in TS 38.304 [20] upon which the procedure ends;
-------------------------------------------------------[ End of the 1st change] ------------------------------------------------------

-------------------------------------------------------[ Start of the 2nd change] ------------------------------------------------------

6.2.2	Message definitions
…
	SIB1 field descriptions

	cellBarredATG
Value barred means that the cell is barred for connectivity to ATG, as defined in TS 38.304 [20]. Value notBarred means that the cell is allowed for connectivity to ATG. If not present, the UE considers the cell is not allowed for connectivity to ATG, as defined in TS 38.304 [20]. This field is only applicable to ATG-capable UEs.

	cellBarred-eRedCap1Rx
Value barred means that the cell is barred for an eRedCap UE with 1 Rx branch, as defined in TS 38.304 [20]. This field is ignored by non-eRedCap UEs. 

	cellBarred-eRedCap2Rx
Value barred means that the cell is barred for an eRedCap UE with 2 Rx branches, as defined in TS 38.304 [20]. This field is ignored by non-eRedCap UEs. This field is ignored by eRedCap UE supporting 1 Rx operation when cellBarred-eRedCap1Rx does not indicate barring.



-------------------------------------------------------[ End of the 2nd change] ------------------------------------------------------

