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1. Introduction
RAN#102 discussed whether to support prioritized inter-RAT reselection of NR cell from LTE cell and concluded that this can be discussed as TEI 18.  
	RP-233139                Way forward on support of LTE to NR Inter-RAT mIAB cell reselection                              Samsung
Replaces 
Proposal: RAN endorses RAN2 to discuss LTE to NR mIAB inter-RAT cell reselection as part of RAN2 TEI18
Mediatek: no big complexity, is an MRO only item
Qualcomm: not a good idea to extend the WI scope now
RAN chair: suggests to discuss offline if this is acceptable
Samsung: will discuss this in RAN2



This contribution discusses UE behaviours when reselection of mobile NR cell and reselection of CSG cell are competing while UE is camping on a LTE cell. 
2. Discussion 
To support prioritized inter-RAT reselection of NR cell from LTE cell, the similar changes made to clause 5.2.4.1. of 38.304 to support prioritized NR mobile cell reselection need to be also introduced in clause 5.2.4.1 of 36.304 as described in Annex. 
In LTE, when UE detects a suitable CSG cell on non-serving frequency and the cell is highest ranked on that frequency, the UE shall reselect the CSG cell. Note that reselection of the CSG cell is a mandatory requirement. 
Let us consider the following case:
· UE is camping on a non-CSG LTE cell (cell A) on frequency 1, AND
· The UE is on a vehicle with a mobile NR cell (cell B) on frequency B and the NR cell is the best cell on the frequency 2, AND
· The UE detects a LTE CSG cell (cell C) that is suitable and a highest ranked cell on frequency 3.
This is essentially the case where reselection of CSG cell and reselection of NR mobile cell are competing and hence the following question arises: 
Question: In the case above, which one of the following is a correct UE behaviour 
· a) UE shall reselect the LTE CSG cell (cell C); or 
· b) UE should be allowed to reselect the mobile NR cell (cell B) via mobile cell prioritization (i.e., not necessarily reselecting the LTE CSG cell (cell C)  
If we want to allow b), i.e., allowing UE to directly reselect the NR mobile cell B from the LTE cell A, we need to specify this as exception, because legacy requirements do not allow this; legacy requirements enforce UE to reselect the CSG cell (here cell C) as “shall” requirements as specified in 5.2.4.8.1 of 36.304 as follows:
	5.2.4.8.1	Cell reselection from a non-CSG cell to a CSG cell of 36.304..
If the UE detects one or more suitable CSG cells on different frequencies, then the UE shall reselect to one of the detected cells irrespective of the frequency priority of the cell the UE is currently camped on, if the concerned CSG cell is the highest ranked cell on that frequency.
..



From the above requirement, one who thinks the behaviour (b) as the right one might think that specifying some exceptional behaviours is needed, such as not following the reselection of the CSG cell as specified in 5.2.4.8.1 but to allow to reselect a mobile NR cell in that case. 

However, we think no such exceptional UE behaviours are needed, because even if we follow existing UE requirements of reselecting the LTE CSG cell in that case, UE eventually has the freedom to reselect the mobile NR cell, according the consequence of applying  the sequence of existing reselection requirements of 36.304 as follows:
· 1) UE reselects the LTE CSG cell (cell C) on frequency 3 as per clause 5.2.4.8.1 of 36304 
· 2) Once UE reselects and camps on the CSG cell (Cell C), UE shall consider the current frequency to be the highest priority frequency as specified in clause 5.2.4.1. 
· 3) Then, given that the green text in Annex is introduced in 36.304 to support inter-RAT prioritized reselection of mobile NR cell, the UE may consider both the current frequency (frequency3) and the mobile NR cell frequency (frequency 2) to be the equally highest priority frequencies. 
· 4) Then the existing Note 1 in clause 5.2.4.1 as coloured in cyan in Annex starts to kick in to allow UE to arbitrarily reselect between cell B (NR mobile cell) and cell C (current serving CSG cell), which essentially means that UE is now allowed to reselect the mobile NR cell. 
In summary, even if we follow legacy requirements of reselecting a CSG cell without specifying any further requirements, UE eventually becomes being allowed to reselect a mobile NR cell via camping on the CSG cell first. We think this is sufficient. 
  
Proposal 1: While UE is camping on a LTE cell, if detects a suitable CSG cell that is best ranked on a different frequency and also detects a mobile NR cell that is best cell on that frequency, UE shall reselect the CSG cell as per legacy requirements. 

Proposal 2: To clarify the UE behaviours as proposal1 in 36.304 by introducing a NOTE in clause 5.2.4.8.1. 

	[bookmark: _Toc29237908][bookmark: _Toc37235807][bookmark: _Toc46499513][bookmark: _Toc52492245][bookmark: _Toc155946863]5.2.4.8.1	Cell reselection from a non-CSG cell to a CSG cell
In addition to normal cell reselection, the UE shall use an autonomous search function to detect at least previously visited CSG member cells on non-serving frequencies, including inter-RAT frequencies, according to the performance requirements specified in TS 36.133 [10], when at least one CSG ID with associated PLMN identity is included in the UE's Permitted CSG list. The UE may also use autonomous search on the serving frequency. The UE shall disable the autonomous search function for CSG cells if the UE's Permitted CSG list is empty.
NOTE:	The UE autonomous search function, per UE implementation, determines when and/or where to search for CSG member cells.
If the UE detects one or more suitable CSG cells on different frequencies, then the UE shall reselect to one of the detected cells irrespective of the frequency priority of the cell the UE is currently camped on, if the concerned CSG cell is the highest ranked cell on that frequency.
NOTE 1: Mobile-IAB cell reselection priority handling as specified in clause 5.2.4.1 does not override the reselection of the suitable CSG cell.
If the UE detects a suitable CSG cell on the same frequency, it shall reselect to this cell as per normal reselection rules (5.2.4.6.).
If the UE detects one or more suitable CSG cells on another RAT, the UE shall reselect to one of them according to TS 25.304 [19].





3. Conclusion 
This contribution discusses UE behaviours when reselection of mobile NR cell and reselection of CSG cell are competing while UE is camping on a LTE cell, and propose the following: 
Proposal 1: While UE is camping on a LTE cell, if detects a suitable CSG cell that is best ranked on a different frequency and also detects a mobile NR cell that is best cell on that frequency, UE shall reselect the CSG cell as per legacy requirements. 
Proposal 2: To clarify the UE behaviours as proposal1 in 36.304 by introducing a NOTE in clause 5.2.4.8.1. 

	5.2.4.8.1	Cell reselection from a non-CSG cell to a CSG cell
In addition to normal cell reselection, the UE shall use an autonomous search function to detect at least previously visited CSG member cells on non-serving frequencies, including inter-RAT frequencies, according to the performance requirements specified in TS 36.133 [10], when at least one CSG ID with associated PLMN identity is included in the UE's Permitted CSG list. The UE may also use autonomous search on the serving frequency. The UE shall disable the autonomous search function for CSG cells if the UE's Permitted CSG list is empty.
NOTE:	The UE autonomous search function, per UE implementation, determines when and/or where to search for CSG member cells.
If the UE detects one or more suitable CSG cells on different frequencies, then the UE shall reselect to one of the detected cells irrespective of the frequency priority of the cell the UE is currently camped on, if the concerned CSG cell is the highest ranked cell on that frequency.
NOTE 1: Mobile-IAB cell reselection priority handling as specified in clause 5.2.4.1 does not override the reselection of the suitable CSG cell.
If the UE detects a suitable CSG cell on the same frequency, it shall reselect to this cell as per normal reselection rules (5.2.4.6.).
If the UE detects one or more suitable CSG cells on another RAT, the UE shall reselect to one of them according to TS 25.304 [19].





Annex
5.2.4	Cell Reselection evaluation process
5.2.4.1	Reselection priorities handling
Absolute priorities of different E-UTRAN frequencies or inter-RAT frequencies may be provided to the UE in the system information, in the RRCConnectionRelease or RRCEarlyDataComplete message, or by inheriting from another RAT at inter-RAT cell (re)selection. In the case of system information, an E-UTRAN frequency or inter-RAT frequency may be listed without providing a priority (i.e. the field cellReselectionPriority is absent for that frequency). If priorities are provided in dedicated signalling, the UE shall ignore all the priorities provided in system information. If UE is in camped on any cell state, UE shall only apply the priorities (i.e. cellReselectionPriority and/or cellReselectionSubPriority) provided by system information from current cell, and the UE preserves priorities provided by dedicated signalling, deprioritisationReq received in RRCConnectionReject and altFreqPriorities provided by dedicated signalling unless specified otherwise. When the UE in camped normally state, has only dedicated priorities other than for the current frequency, the UE shall consider the current frequency to be the lowest priority frequency (i.e. lower than any of the network configured values). While the UE is camped on a suitable CSG cell in normal coverage, the UE shall always consider the current frequency to be the highest priority frequency (i.e. higher than any of the network configured values), irrespective of any other priority value allocated to this frequency. When the HSDN capable UE is in High-mobility state, the UE shall always consider the HSDN cells to be the highest priority (i.e. higher than any other network configured priorities). When the HSDN capable UE is not in High-mobility state, the UE shall always consider HSDN cells to be the lowest priority (i.e. lower than network configured priorities). If the UE capable of sidelink communication is configured to perform sidelink communication and can only perform the sidelink communication while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only perform the V2X sidelink communication while camping on a frequency, the UE may consider that frequency to be the highest priority. If the UE capable of V2X sidelink communication is configured to perform V2X sidelink communication and can only use pre-configuration while not camping on a frequency, the UE may consider the frequency providing inter-carrier V2X sidelink configuration to be the highest priority. If the UE is configured to perform both V2X sidelink communication and NR sidelink communication, the UE may consider the frequency providing both V2X sidelink communication and NR sidelink communication configuration to be the highest priority.If the UE is configured to perform V2X sidelink communication and not perform NR sidelink communication, the UE may consider the frequency providing V2X sidelink communication configuration to be the highest priority. If the UE is configured to perform NR sidelink communication and not perform V2X sidelink communication, the UE may consider the frequency providing NR sidelink communication configuration to be the highest priority. If the UE capable of sidelink discovery is configured to perform Public Safety related sidelink discovery and can only perform the Public Safety related sidelink discovery while camping on a frequency, the UE may consider that frequency to be the highest priority. A UE on a vehicle with an NR mobile-IAB cell detected may consider the inter-RAT frequency for which an NR mobile-IAB cell is the best cell to be the highest priority. The UE identifies an NR mobile-IAB cell by mobileIAB-Cell in SIB1 (see TS 38.331 [3]). The UE may narrow its search scope for NR mobile-IAB cell(s) by mobileIAB-CellList if broadcasted in SystemInformationBlockType24 (see TS 36.331 [3]). An non-mobile-IAB cell may be excluded from this mobile IAB frequency prioritization for up to 300 seconds.
NOTE 1:	The prioritization among the frequencies which UE considers to be the highest priority frequency is left to UE implementation.
NOTE 1a:	The frequency only providing the anchor frequency configuration should not be prioritized for V2X service during cell reselection as specified in TS 36.331[3].
NOTE 1b:	When UE is configured to perform NR sidelink communication or V2X sidelink communication performs cell reselection, it may consider the frequencies providing the intra-carrier and inter-carrier configuration have equal priority in cell reselection.
NOTE 1c:	The UE is configured to perform V2X sidelink communication or NR sidelink communication, if it has the capability and is authorized for the corresponding sidelink operation.
NOTE 1d:	When UE is configured to perform both NR sidelink communication and V2X sidelink communication, but cannot find a frequency which can provide both NR sidelink communication configuration and V2X sidelink communication configuration, UE may consider the frequency providing either NR sidelink communication configuration or V2X sidelink communication configuration to be the highest priority.
NOTE 0e: How the UE determines itself to be on a vehicle with an NR mobile-IAB cell is left to the UE’s implementation. 
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