	
[bookmark: _Toc193024528][bookmark: OLE_LINK417][bookmark: OLE_LINK418]3GPP TSG-RAN WG2 Meeting #113-e                                                               R2-2101854
Online, January 25 th – February 5 th, 2021

Agenda item:	6.12
Source: 	Asia Pacific Telecom, FGI 
Title:                     Inter-RAT cell selection triggered by SNPN selection 
WID/SID:	NG_RAN_PRN-Core - Release 16
Document for:	Discussion and Decision
Introduction 
In 3GPP specifications, Stand-alone Non-Public Network (SNPN) is supported in TS 38.304 [1]. A User Equipment (UE) may be requested by Non-Access Stratum (NAS) to implement SNPN selection (e.g., while the UE is operating in SNPN access mode).  In addition, the following UE implementations are also well-defined [1]: 
1) UE shall consider current frequency and stored frequencies due to the previously received RRCRelease with deprioritisationReq or all the frequencies of NR to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection or SNPN selection is performed on request by NAS (TS 23.122).
2) UE shall delete the priorities provided by dedicated signalling when a PLMN selection or SNPN selection is performed on request by NAS. 

In contrast, by referring to TS 23.122 [5], it is expectable that a UE camping on an E-UTRA cell may also receive a SNPN selection reqeust from the NAS layer (e.g., through manual SNPN selection). Since SNPN is supported only by NR-RAN. RAT change (from E-UTRA to NR) would happen when the UE is implementing cell (re)selection procedure triggered by SNPN selection. However, based on the cell reselection evaluation process in TS 36.304 subclause 5.2.4.1 [4], the UE may still keep the following configurations and the (optinally) associated timer counting procedure even after RAT change:

a. deprioritisationReq and the associated T325 counting procedure.
b. priorities provided by dedicated signalling and the associated T320 counting procedure. (In comparison, it is also noted in [4] that the UE shall delete altFreqPriorities provided by dedicated signalling, if configured, at inter-RAT cell (re)selection).
 
So, based on the observations above, the UE would still keep the deprioritisationReq & priorities provided by dedicated signalling during and after the inter-RAT cell reselection even though the cell (re)selection procedure is triggered by SNPN selection request procedure. 
In comparison, by referring to TS 38.304 [1], it is already defined that the priorities and the deprioritisationReq provided by dedicated signaling would be deleted by the UE when a SNPN selection is performed on request by NAS. So, inconsistence between NR protocols and E-UTRA protocols happens while the UE receives the same SNPN selection request by NAS.
Moreover, in TS 38.331 [3], it is found that ’SNPN selection’ is not included in the stop condition of T320 & T325 (NR protocols). Therefore, in TS 38.331, T320/T325 in the NR protocols are still counting after the the priorities and the deprioritisationReq provided by dedicated signaling for cell reselection is deleted. Mismatches between TS 38.304 and TS 38.331 are found. In addition, the same conditions can be found in the stop condtions of T320/T325 in TS 36.331 [2].  
So, although SNPN is considered not supported by E-UTRA, it is still found that the E-UTRA specifications may still have impacts on the cell (re)selection procedure triggered by SNPN selection. 
 
Therefore, to avoid the impact of E-UTRA on SNPN and to align the UE implementations in NR protocols and E-UTRA protcotols, the following Change Requests are proposed:  
I. In TS 36.304, add ‘SNPN selection’ as one additional condition to delete the priorities and the deprioritisationReq provided by E-UTRA dedicated signaling.
II. In  TS 38.331, add ‘SNPN selection’ to the stop condition of T320; add ‘PLMN or SNPN selection’ to the stop condition of T325 and further indicate that ‘UE shall store the deprioritisationReq until T325 expires or is stopped’ in NR protocols. 
III. In  TS 36.331, add ‘SNPN selection’ to the stop condition of T320; add ‘PLMN or SNPN selection’ to the stop condition of T325 and further indicate that ‘UE shall store the deprioritisationReq until T325 expires or is stopped’ in NR protocols. 
Discussion
2.1 Inter-RAT Cell (Re)selection triggered by SNPN Selection 
The inter-RAT cell (re)selection scenario is introduced based on Fig. 1. Firstly, the UE may move from E-UTRA RRC_CONNECTED state to E-UTRA RRC_INACTIVE/RRC_IDLE state after receiving a RRCConnectionRelease message with the IE ‘idleModeMobilityControlInfo’. In addition, the ‘idleModeMobilityControlInfo’ may include freqPriorityListEUTRA, freqPriorityListNR, and one optional t320 value. To the UE side, the UE would start the T320 counting procedure after receiving the RRCConnectionRelease message by setting the initial value of T320=t320. 
Afterwards, the UE may receive the SNPN selection request from the NAS layer. Then, the UE would be triggered to do inter-RAT cell (re)selection on NR-RAN to find out a serving cell supporting SNPN since E-UTRAN does not support SNPN. 
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Fig. 1 inter-RAT cell reselection procedure based on stored cell reselection priority information would be interrupted by the SNPN selection requested by NAS layer in the UE side.  

Observation#1 The UE may receive SNPN selection request from NAS layer while the UE has stored priorities which the UE receives through E-UTRA dedicated signalling.

Stop condition of T320 (E-UTRA)
Back to the stop condition of T320 in TS 36.331 [2], as shown in Table 1, it is found that 
1) ‘SNPN selection is performed on request by NAS’ is not included in the stop condition of T320.
2) ‘upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT)’is included in the stop condition of T320. 

So, it is not clear that whether the T320 is stopped in the beginning of inter-RAT cell (re)selection procedure or after camping on a NR cell successfully. Since freqPriorityListNR may be included in the RRCConnectionRelease message, it implies that the UE may still implement the given freqPriorityListNR during the inter-RAT cell (re)selection procedure. In addition, it also implies that UE keeps counting T320 during the inter-RAT cell (re)selection procedure.
Table 1 Proposed CR to add ‘SNPN selection’ into the stop condition of T320 (E-UTRA) in TS 36.331
	Timer
	Start
	Stop
	At expiry

	T320
	Upon receiving t320 or upon cell (re)selection to E-UTRA from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, when PLMN selection is performed on request by NAS, when the UE enters RRC_IDLE from RRC_INACTIVE, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT), or upon reception of RRCEarlyDataComplete or RRCConnectionRelease for UP-EDT or RRCConnectionRelease for UP transmission using PUR.
	Discard the cell reselection priority information provided by dedicated signalling.



Observation#2 The stop condition of T320 in the inter-RAT cell (re)selection scenario (triggered by SNPN selection) is not clear.
Observation#3 The UE may keep the T320 counting procedure before the UE camping on a NR cell successfully.
 
Deprioritisation Request & stop condition of T325 (E-UTRA)
In another case, the (E-UTRA) UE may receive RRCConnectionReject with deprioritisationReq from E-UTRAN. 
deprioritisationReq-r11				SEQUENCE {
		deprioritisationType-r11			ENUMERATED {frequency, e-utra},
		deprioritisationTimer-r11			ENUMERATED {min5, min10, min15, min30}
	}																		OPTIONAL,	-- Need ON

After receiving deprioritisationReq from E-UTRAN, the UE would start to counting a timer T325 by setting the initial value of T325 as the deprioritisationTimer. Then, UE shall consider current carrier frequency and stored frequencies due to the previously received RRCConnectionReject with deprioritisationReq or all the frequencies of E-UTRA to be the lowest priority frequency (i.e., lower than any of the network configured values) while T325 is running irrespective of camped RAT. Moreover, the T325 counting procedure is still continuing during and after the inter-RAT cell (re)selection procedure. 
Observation#4 The UE may receive SNPN selection request from NAS layer while the UE has stored deprioritisationReq which the UE receives through E-UTRA dedicated signalling.
Observation#5 T325 counting procedure is still continuing during and after the inter-RAT cell (re)selection procedure. 

Based on the observations above, it is clear that the UE stored priorities and/or deprioritisation request(s) from E-UTRAN would impact the inter-RAT cell (re)selection procedure triggered by SNPN selection. From network deployment points of view, we could not rule out the possibility that SNPN would be deployed in the frequency carrier(s) which are de-prioritized by the deprioritisationReq. In contrast, the SNPN may not be deployed in the frequencies prioritized by idleModeMobilityControlInfo’.  Furthermore, we do not expect this condition to be covered by the wordings in TS 38.304 since the UE receives SNPN selection request from NAS layer while the UE is operating on E-UTRA protocols, rather than NR protocols.
In comparison, in NR protocols, it is already defined that the priorities and the deprioritisationReq provided by dedicated signaling would be deleted by the UE when a SNPN selection is performed on request by NAS.
1. UE shall consider current frequency and stored frequencies due to the previously received RRCRelease with deprioritisationReq or all the frequencies of NR to be the lowest priority frequency (i.e. lower than any of the network configured values) while T325 is running irrespective of camped RAT. The UE shall delete the stored deprioritisation request(s) when a PLMN selection or SNPN selection is performed on request by NAS (TS 23.122).
2. UE shall delete the priorities provided by dedicated signalling when a PLMN selection or SNPN selection is performed on request by NAS. 

Obseratvion#5  In NR protocols, the  priorities and the deprioritisationReq provided by dedicated signaling would be deleted by the UE when a SNPN selection is performed on request by NAS.

Based on the observations above, we suggest RAN2 WG to add ‘SNPN selection on request by NAS’ as one condition for UE to delete the stored priorities/deprioritisation request(s) provided by dedicated E-UTRA signalling. 

Proposal#1 RAN2 WG is suggested to add ‘SNPN selection’ in the E-UTRA protocols as one condition for UE to delete the stored priorities/deprioritisation request(s) provided by dedicated E-UTRA signalling.
The corresponding changes of TS 36.304 can be found in R2-2101849.
 
Stop condition of T320 (NR)  
As shown in Fig. 1, after inter-RAT cell reselection procedure, the timer T320 (NR) would be configured to keep counting (based on the remaining value of T320 (E-UTRA)). However, in TS 38.331 [3], the stop condition of counting T320 (NR) only covers ‘when PLMN selection is performed on request by NAS’ and the ‘SNPN selection is performed on request by NAS’ is missing. To align the UE implementations in TS 38.304 and TS 38.331, we propose to add ‘SNPN selection’ into the stop condition of T320 (NR), as shown in Table 2.  

Proposal#2 Add ‘SNPN selection’ as the stop condition of T320 (NR protocols). 
Please also note, the proposed change in Table 2 may also solve the misalignment in the intra-RAT cell reselection scenario, which the UE receives PLMN/SNPN selection request from NAS while the UE is has stored priorities/deprioritisation request(s) provided by NR dedicated signalling.

	Timer
	Start
	Stop
	At expiry

	T320
	Upon reception of t320 or upon cell (re)selection to NR from another RAT with validity time configured for dedicated priorities (in which case the remaining validity time is applied).
	Upon entering RRC_CONNECTED, upon reception of RRCRelease, when PLMN selection or SNPN selection is performed on request by NAS, when the UE enters RRC_IDLE from RRC_INACTIVE, or upon cell (re)selection to another RAT (in which case the timer is carried on to the other RAT).
	Discard the cell reselection priority information provided by dedicated signalling.


Table 2 Proposed CR to add ‘SNPN selection’ into the stop condition of T320 (NR) in TS 38.331







The corresponding changes of TS 38.331 can be found in R2-2101852.

Stop condition of T320 (E-UTRA)  
Based on the Proposal#1, we further review the stop condition of T320 in E-UTRA spec [2] (a.k.a. T320 (E-UTRA) in this contribution). It is found that the T320 (E-UTRA) would be stopped upon inter-RAT cell (re)selection. However, from RRC layer point of view, it is possible that UE may still apply the stored frequency priorities during the inter-RAT cell (re)selection procedure. Therefore, we further suggest add ‘SNPN selection’ as the stop condition of T320 (E-UTRA). 
Proposal#3 Add ‘SNPN selection’ as the stop condition of T320 (E-UTRA protocols).  
The corresponding changes of TS 36.331 can be found in R2-2101850.

Stop condition of T325 (E-UTRA) 
Based on TS 36.304 [4], the UE would keep counting T325 irrespective of camped RAT. So, it would impact the inter-RAT cell (re)selection procedure triggered by SNPN selection. Therefore, we suggest CR in TS 36.331 to define that UE would store the deprioritisationReq until T325 expires or is stopped. In addition, the condition: ‘When a PLMN selection or SNPN selection is performed on request by NAS’ is suggested to be added as the stop condition of T325 (E-UTRA protocols).

Table 3 Proposed CR to add ‘PLMN/SNPN selection’ into the stop condition of T325 in TS 36.331
	Timer
	Start
	Stop
	At expiry

	T325
	Timer (re)started upon receiving RRCConnectionReject message with deprioritisationTimer.
	When a PLMN selection or SNPN selection is performed on request by NAS. 

	Stop deprioritisation of all frequencies or E-UTRA signalled by RRCConnectionReject.



Proposal#4 Add ‘PLMN/SNPN selection’ as the stop condition of T325 (E-UTRA protocols).  
Proposal#5 Further indicate ‘UE would store the deprioritisationReq until T325 expires or is stopped’ in E-UTRA protocols.
The corresponding changes of TS 36.331 can be found in R2-2101850.

Stop condition of T325 (NR) 
By following the UE implementations in TS 38.304 [1], we also suggest to further indicate ‘When a PLMN selection or SNPN selection is performed on request by NAS’ in the stop conditions of T325 (NR protocols). In addition, UE would store the deprioritisationReq until T325 expires or is stopped. Please also note, the proposed change for T325 (NR) may also solve the misalignment in the intra-RAT (NR) cell (re)selection scenario, which the UE receives PLMN/SNPN selection request from NAS while the UE has stored priorities/deprioritisation request(s) provided by NR dedicated signalling.

Table 4 Proposed CR to add ‘PLMN/SNPN selection’ into the stop condition of T325 in TS 38.331
	Timer
	Start
	Stop
	At expiry

	T325
	Upon reception of RRCRelease message with deprioritisationTimer.
	When a PLMN selection or SNPN selection is performed on request by NAS. 
	Stop deprioritisation of all frequencies or NR signalled by RRCRelease.



Proposal#6 Add ‘PLMN/SNPN selection’ as the stop condition of T325 (NR protocols).  
Proposal#7 Further indicate ‘UE shall store the deprioritisationReq until T325 expires or is stopped’ in NR protocols.
The corresponding changes of TS 38.331 can be found in R2-2101852.

[bookmark: OLE_LINK1][bookmark: OLE_LINK2]Conclusion
In this paper, we have investigated the inter-RAT cell (re)selection procedure and the impact of frequency priorities (e.g., freqPriorityListEUTRA, freqPriorityListNR)/deprioritisationReq, which are provided through E-UTRA dedicated signalling. Based on the observations about the inter-RAT cell (re)selection procedure: 

Observation#1 The UE may receive SNPN selection request from NAS layer while the UE has stored priorities which the UE receives through E-UTRA dedicated signalling.
Observation#2 The stop condition of T320 in the inter-RAT cell (re)selection scenario (triggered by SNPN selection) is not clear.
Observation#3 The UE may keep the T320 counting procedure before the UE camping on a NR cell successfully.
Observation#4 The UE may receive SNPN selection request from NAS layer while the UE has stored deprioritisationReq which the UE receives through E-UTRA dedicated signalling.
Observation#5 T325 counting procedure is still continuing during and after the inter-RAT cell (re)selection procedure.

We propose the following Proposals:
For inter-RAT (from E-UTRA to NR) cell (re)selection triggered by SNPN selection request: 
Proposal#1 RAN2 WG is suggested to add ‘SNPN selection’ in the E-UTRA protocols as one condition for UE to delete the stored priorities/deprioritisation request(s) provided by dedicated E-UTRA signalling.
The corresponding changes of TS 36.304 can be found in R2-2101849. 

For T320 in NR protocols/E-UTRA protocols: 
Proposal#2 Add ‘SNPN selection’ as the stop condition of T320 (NR protocols). 
The corresponding changes of TS 38.331 can be found in R2-2101852.
Proposal#3 Add ‘SNPN selection ’as the stop condition of T320 (E-UTRA protocols).  
The corresponding changes of TS 36.331 can be found in R2-2101850.

For T325 in E-UTRA protocols: 
Proposal#4 Add ‘PLMN/SNPN selection’ as the stop condition of T325 (E-UTRA protocols).  
Proposal#5 Further indicate ‘UE would store the deprioritisationReq until T325 expires or is stopped’ in E-UTRA protocols.
The corresponding changes of TS 36.331 can be found in R2-2101850.

For T325 in NR protocols:
Proposal#6 Add ‘PLMN/SNPN selection’ as the stop condition of T325 (NR protocols).  
Proposal#7 Further indicate ‘UE shall store the deprioritisationReq until T325 expires or is stopped’ in NR protocols.
The corresponding changes of TS 38.331 can be found in R2-2101852.
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