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1 Introduction
In this contribution, we would like to discuss a remaining issue about intra-frequency reselection in the current specification.
2. Discussion
According to agreements for NR-U in RAN2#106 meeting [1], if a cell operates in unlicensed spectrum, although the cellBarred field in MIB of the cell is set to barred, UE still needs to obtain SIB1 of the cell to check PLMN IDs, which is different from the operation in licensed spectrum. 
Besides, according to agreements for NR-U in RAN2#107bis meeting [2], if a cell operates in unlicensed spectrum, the registered PLMN or selected PLMN of UE does not match one of PLMN IDs indicated in SIB1 of the cell, UE shall consider cell reselection to other cells on the same frequency as the cell as allowed.
	Agreements in RAN2#106 meeting:
To apply the cell barring and IntraFreqReselection in the MIB, the UE also has to acquire the SIB1 to check the PLMN IDs.
Agreements in RAN2#107bis meeting:
If a cell is barred in NR-U, due to the registered PLMN or selected PLMN does not match one of the PLMN IDs in SIB1, “IntraFreqReselection” shall be always interpreted as “allowed”.    The same applies if SIB1 is not decoded.



Furthermore, according to agreements for NPN in RAN2#109bis e-meeting [3], if a cell operates in unlicensed spectrum, although the cellBarred field in MIB of the cell is set to barred, UE still needs to obtain SIB1 of the cell to check SNPN IDs, which is different from the operation in licensed spectrum. And, if the SNPN of a cell matches neither the registered SNPN nor the selected SNPN of the UE, UE shall consider cell reselection to other cells on the same frequency as the cell as allowed.
	Agreements in RAN2#109bis e-meeting:
For a UE in SNPN AM, if the highest ranked cell or best cell according to absolute priority reselection rules is a cell which is not suitable due to not broadcasting the registered or selected SNPN ID, the UE shall not consider this cell and, for operation in licensed spectrum, other cells on the same frequency as candidates for reselection for a maximum of 300 seconds.
Follow the NR-U agreement in unlicensed on the use of the IFRI flag (agreement is to be captured in TS 38.304):
· For the SNPN case, UE only follows the IFRI in MIB of a barred cell if the cell belongs to a SNPN which matches the registered SNPN of the UE. Otherwise the UE may select other cell in the same frequency
· For the CAG (PNI-NPN) case, there is no change to the existing NR-U behaviour: UE only follows the IFRI in MIB of a barred cell if the cell belongs to a registered/selected (e)PLMN. Otherwise the UE may select other cell in the same frequency.


The above agreements are captured in 38.331 and 38.304.
	38.331 v16.3.0:
5.2.2.4.1	Actions upon reception of the MIB
Upon receiving the MIB the UE shall:
1>	store the acquired MIB;
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running:
2>	if the cellBarred in the acquired MIB is set to barred:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	if intraFreqReselection is set to notAllowed; and
3>	if the cell operates in licensed spectrum or the cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN or the cell belongs to the registered SNPN of the UE:
4>	consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as specified in TS 38.304 [20].
3>	else:
4>	consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as specified in TS 38.304 [20].
2>	else:
3>	apply the received systemFrameNumber, pdcch-ConfigSIB1, subCarrierSpacingCommon, ssb-SubcarrierOffset and dmrs-TypeA-Position.



	38.304 v16.3.0:
5.3.1	Cell status and cell reservations
……
When cell status "barred" is indicated or to be treated as if the cell status is "barred",
-	The UE is not permitted to select/reselect this cell, not even for emergency calls.
-	The UE shall select another cell according to the following rule:
-	If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MIB:
-	the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
-	the UE may select another cell on the same frequency if the selection criteria are fulfilled.
-	else:
-	If the field intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled;
-	The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.
-	If the field intraFreqReselection in MIB message is set to "not allowed":
-	If the cell operates in licensed spectrum or if this cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN or if this cell belongs to the registered SNPN of the UE:
-	the UE shall not re-select a cell on the same frequency as the barred cell;
-	else:
-	the UE may select to another cell on the same frequency if reselection criteria are fulfilled.
-	The UE shall exclude the barred cell and, if the cell operates in licensed spectrum or if this cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN, also the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.
……


But the current specification [4-5] does not accurately reflect the above agreements and will lead to some issues, as follows: 
According to the yellow highlighted description in the current specification [4-5], UE checks only the registered PLMN or the registered SNPN, but does not check the selected PLMN or selected SNPN, which is inconsistent with the above agreements. As a result, the UE may incorrectly determine to allow intra-frequency reselection.
For example, if a UE is not in SNPN Access Mode and the cell operated in unlicensed spectrum broadcasts the selected PLMN but not the registered PLMN, when cellBarred is set to barred and intraFreqReselection is set to notAllowed, UE will incorrectly consider cell re-selection to other cells on the same frequency as the cell as allowed, but actually the UE should consider cell re-selection to other cells on the same frequency as the cell as not allowed according to the agreements, and should reselect to another frequency. Remaining on the same frequency will result in increased power consumption due to attempting to reselect cells on which access will not be allowed, and can result in extended periods of being unreachable/out of service.
Proposal 1: Clarify that when a cell operates in unlicensed spectrum, UE needs to check the registered/selected PLMN, or the registered/selected SNPN when determining whether intra-frequency reselection is allowed.
Text proposal is given in Annex A.
4. Conclusion
In this contribution, we discuss a remaining issue of intra-frequency reselection and achieve the following proposal:
Proposal 1: Clarify that when a cell operates in unlicensed spectrum, UE needs to check the registered/selected PLMN, or the registered/selected SNPN when determining whether intra-frequency reselection is allowed.
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[bookmark: _Toc29321392][bookmark: _Toc20425996]5.2.2.4.1	Actions upon reception of the MIB
Upon receiving the MIB the UE shall:
1>	store the acquired MIB;
1>	if the UE is in RRC_IDLE or in RRC_INACTIVE, or if the UE is in RRC_CONNECTED while T311 is running:
2>	if the cellBarred in the acquired MIB is set to barred:
3>	consider the cell as barred in accordance with TS 38.304 [20];
3>	if intraFreqReselection is set to notAllowed; and
3>	if the cell operates in licensed spectrum, or the cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN or the selected PLMN of the UE, or the cell belongs to the registered SNPN or the selected SNPN of the UE:
4>	consider cell re-selection to other cells on the same frequency as the barred cell as not allowed, as specified in TS 38.304 [20].
3>	else:
4>	consider cell re-selection to other cells on the same frequency as the barred cell as allowed, as specified in TS 38.304 [20].
2>	else:
3>	apply the received systemFrameNumber, pdcch-ConfigSIB1, subCarrierSpacingCommon, ssb-SubcarrierOffset and dmrs-TypeA-Position.
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	Summary of change:
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[bookmark: _Toc46502336][bookmark: _Toc52749313]5.3.1	Cell status and cell reservations
When cell status "barred" is indicated or to be treated as if the cell status is "barred",
-	The UE is not permitted to select/reselect this cell, not even for emergency calls.
-	The UE shall select another cell according to the following rule:
-	If the cell is to be treated as if the cell status is "barred" due to being unable to acquire the MIB:
-	the UE may exclude the barred cell as a candidate for cell selection/reselection for up to 300 seconds.
-	the UE may select another cell on the same frequency if the selection criteria are fulfilled.
-	else:
-	If the field intraFreqReselection in MIB message is set to "allowed", the UE may select another cell on the same frequency if re-selection criteria are fulfilled;
-	The UE shall exclude the barred cell as a candidate for cell selection/reselection for 300 seconds.
-	If the field intraFreqReselection in MIB message is set to "not allowed":
-	If the cell operates in licensed spectrum, or if this cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN or the selected PLMN of the UE, or if this cell belongs to the registered SNPN or the selected SNPN of the UE:
-	the UE shall not re-select a cell on the same frequency as the barred cell;
-	else:
-	the UE may select to another cell on the same frequency if reselection criteria are fulfilled.
-	The UE shall exclude the barred cell and, if the cell operates in licensed spectrum or if this cell belongs to a PLMN which is indicated as being equivalent to the registered PLMN, also the cells on the same frequency as a candidate for cell selection/reselection for 300 seconds.
The cell selection of another cell may also include a change of RAT.
	END OF TP
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