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1	Introduction
This is for the following email discussion: 
	· [108#97] [NB-IoT / eMTC] Consider how to minimize ping-pong between CN types in RRC_IDLE/RRC_INACTIVE. (Qualcomm)
Intended outcome: email discussion report
Deadline: 2020-02-06




During previous RAN2 meetings, there was discussion about how idle cell reselection works for RRC_INACTIVE state and need for minimizing CN-type change during idle cell reselection for both eMTC and NB-IoT and how to minimize ping-pong during idle cell re-selection causing CN-Type changes. Based on this discussion, following was agreed.

	RAN2#107bis agreements:
· IDLE mode cell selection/reselection criteria and measurement rules also apply in RRC_INACTIVE state for eMTC UEs connected to 5GC.
· Neighbouring cell relaxed monitoring is also applicable in RRC_INACTIVE state for eMTC UEs connected to 5GC.
RAN2#108 agreements:
· RAN2 will consider introducing a mechanism for minimising ping-pong between CN types in RRC_IDLE/RRC_INACTIVE.




In this email discussion, we will discuss about what are various potential solutions to minimize CN-Type changes during idle cell re-selection for eMTC and NB-IOT UEs and companies are requested to provide their views.
Rapporteur would like to handle this discussion in 2 phases.
Phase 1: companies are requested to provide their inputs (01-31-2020)
Phase 2: rapporteur will provide final summary of email discussion (02-06-2020)
[bookmark: _Ref178064866]2	Discussion
ng-eNB is allowed to have connectivity to 1) EPC only, 2) 5GC only, or 3) both EPC and 5GC. Depending on, CN type preference for a given PLMN, CIoT features supported by a given CN, a CIoT UE capable of both EPC and 5GC is allowed to select a specific CN type & such core network selection is a NAS functionality. 
Interworking of 5GC with EPC introduced in Rel-15 covers mobility between 5GC and EPC. Each time the UE moves between 5GC and EPC, the UE performs Registration or Tracking Area Update procedure and the UE's context is moved between the two CN types.
In case of mobile CIoT, this has two drawbacks
-  Additional radio signaling 
-	Additional battery drain for low power devices
-	High signaling load in both EPC and 5GC resulting from a massive amount of IoT devices performing inter-CN-type mobility between EPC and 5GC, which can degrade network performance.
It is therefore important to consider reducing idle mode inter-CN-type mobility between EPC and 5GC whenever possible for the case of CIoT. 
It is to note that ranking as defined in sub-clause 5.2.4.6 in TS 36.304 is applied for intra-frequency and inter-frequency cell reselection (irrespective of configured frequency priorities, if any) while the UE is in enhanced coverage. Below table provides summary of idle cell reselection methods for eMTC and NB-IoT UEs:
	
	Intra Freq Idle Cell-Relection
	Inter Freq Idle Cell-Relection 

	eMTC in normal coverage
	Ranking based
	Euqal priority frequencies : Ranking based
High/Low priority frequencies : Freq priority based

	eMTC in enhanced coverage and NB-IoT
	Ranking based
	Ranking based only



2.1   Intra-frequency idle cell re-selection
When a NB-IoT/eMTC UE is camped on a cell and a CN type is selected (it can be either EPC or 5GC), intra-frequency idle cell reselection is based on radio condition and CN type of serving and neighbor cell is not taken into consideration. UE should not use any prioritization of cells (i.e based on CN type) to prevent UE from re-selecting to a neighbor cell of poor channel conditions (even if that cell has preferred CN Type connectivity). 
Q1: Do companies agree that both eMTC & NB-IoT ranking based intra-frequency idle cell reselection is based on radio channel conditions only (i.e. CN Type is not taken into account)?
	Company
	Yes/NO
	Comments

	ZTE
	Yes
	This is existing mechanism.

	QC
	Yes
	Intra freq idle cell reselection based on CN Type may cause UE to camp on inferior radio channel conditio cell and causes interference and unwanted ping-pings.

	Vodafone 
	Yes 
	The ranking as illustrated in TS 36.304 is based on radio conditions and therefore Core Network Type is irrelevant 

	SONY
	No
	Channel conditions is the base for cell reselection, but initially the UE shall only consider cells with same CN-type. If no better cells with same CN type are found and radio channel conditions further declines (x dB), then the UE shall consider all cells independent of CN-type. 
The main benefit would both be to reduce risk for ping-pong behaviour, as well as UE power consumption by avoiding a cell reselection to another CN type which would otherwise lead to extra signalling and interference. This applies to both intra and inter -frequency, by including CN type in the SIB4/5.


	Nokia
	Yes
	The ranking specified in 36.304 is radio condition based. The cell reselection is also influenced by priority. Network can configure different priority if it prefers to avoid ping pong higher for the neighbour cells of same CN type

	III
	Yes
	Ranking based intra-frequency cell reselection is based on radio channel conditions only. 

	Ericsson
	Yes
	Currently this is how it is specified in 36.304, assuming the question is about current behaviour.

	Huawei, HiSilicon
	yes
	

	SoftBank
	Yes
	

	LG
	Yes
	



9 companies agree that intra freq idle cell reselection has to be purely based on radio channel conditions irrespective of CN type connectivity supported, which is same as existing idle more behaviour.
1 company thinks that UE has to first only consider cells with same CN type connectivity as candidates for idle cell reselection and If no better cells with same CN type are found and radio channel conditions further declines (x dB), then the UE shall consider all cells independent of CN-type. This solution requires supported CN type connectivity information per each neighbour cell in serving cell SIBs (at the time of idle cell reselection, UE does not read neighbour cell SIBs to determine CN connectivity type)
In given intra frequency scenario, it is possible that neighbour cells supporting same CN type may have inferior radio channel condition than other cells supporting different CN type than what UE is connected to. In this scenario, Idle cell reselection towards neighbour cells with same CN type with poor channel conditions will cause UE to experience more intra freq interference and may cause many ping pong cell re-selections. In deployments, assumption is within same frequency same CN type connectivity is supported.
1. [bookmark: _Toc3482658][bookmark: _Toc3817346][bookmark: _Toc3822038][bookmark: _Toc16020707][bookmark: _Toc16252501][bookmark: _Toc16673540][bookmark: _Toc32075359]For both eMTC and NB-IoT, Intra frequency idle cell reselection is based on radio channel conditions only without taking CN type into consideration.

2.2   Inter-frequency idle cell re-selection (equal priority frequencies)
In case of inter-frequency scenario, there is no issue of interference between different frequencies. In order to avoid the negative impact of change of CN type by NB-IoT/eMTC UE, it is beneficial during inter-frequency idle cell reselection to take into account both radio channel conditions and CN type.
Q2: Do companies agree that for ranking based inter-frequency idle cell re-selection should take both radio channel conditions and CN Type into account for below scenarios?
· A) eMTC in normal coverage: same priority inter- frequency idle cell reselection
· B) eMTC in enhanced coverage and NB-IoT: Inter Freq idle cell reselection (no freq priority)

	Company
	Yes/NO
	Comments

	ZTE
	No
	In E-UTRAN connection to 5GC (eLTE), CN type is associated with the PLMN. If UE supports E-UTRA connected to 5GC, the AS shall report CN type associated with the PLMN to NAS (which is specified in 36.304). PLMN selection in NAS can avoid the PLMN ping-pong and CN type ping-pong.
RAN2 has agreed for NB-IoT, SIB1-NB is extended to include 5GC PLMN list, per PLMN indication of Cell Reserved for Operator Use, common 5GC Tracking Area Code and 5GC Cell Identity across all PLMNs, common Cell Barring for 5GC connectivity across all PLMNs. We understand that means, in SIB1-NB, the PLMNs in the 5GC PLMN List use the 5GC CN Type, and PLMNs in the legacy PLMN List use the EPC CN Type. CN Type can also be associated with PLMN. For eMTC connected to 5GC, it can refer to eLTE and has similar understanding.
Therefore, we prefer the same NAS mechanism as that for eLTE is used for eMTC &NB-IoT connected to 5GC, e.g., the AS shall also report CN type associated with the PLMN to NAS and NAS should avoid the PLMN ping-pong and CN type ping-pong. No new mechanism is needed.

	QC
	Yes
	When UE is camped on a cell, based on SIB1, AS reports CN Type supported per PLMN to NAS for selection of preferred CN Type. However, once a particular CN type is selected in a cell and due to idle cell reselection, UE may reselect to neighbor cell on different frequency . If neigbor cell on different freq does not support current CN type used by UE then even if AS reports neigbor cell supported CN type to NAS, there is no way NAS can select same CN type again. This causes UE to perform NAS based TAU/Registration procedures and Inter CN signaling. This will have performance impact on both UE and Network. In case of ranking based inter freq idle cell reselection, CN change can be minmized if UE can reselect to a neighbor cell supporting UE preferred CN type. Unlike intra freq scenario, in case of inter frequncy scenario, there is no interfaence between cells on different frequencies.

	Vodafone
	Yes
	In order to minimise overhead signalling, Tracking Area update must be minimised or at all avoided. 
For Inter and Intra frequency cell selection and re-selection connected to one core network type, the cell selection re-selection in idle mode requires no to minimal signalling. As long as the device is moving in the same Tracking Area 
Now…if we move from one core network to another the NB-IoT device would encounter significant signalling during Tracking Area List change and Tracking Area Update. The 
So in this scenario where cells are connected to different core networks, in order to minimise signalling, the device should select cells in the same Tracking area and within one core network.


	SONY
	Yes
	Channel conditions is the base for cell reselection, but initially the UE shall only consider cells with same CN-type. If no better cells with same CN type are found and radio channel conditions further declines (x dB), then the UE shall consider all cells independent of CN-type. 
The main benefit would both be to reduce potential ping-pong behavouir, as well as UE power consumption by avoiding a cell reselection to another CN type which would otherwise lead to extra signalling. This applies to both intra and inter -frequency, by including CN type in the SIB4/5. 

	Nokia
	No
	If inter frequency cells are given some priority for cell reselection, it needs to be obeyed. Whether it can be overrided based CN type should be network  controlled. It should not be default UE behaviour that UE reselects to inter-frequency  cells as per priority only if CN type is same. Moreover the problem is common  for LTE end eLTE capable devices. We should align  the same mchanism

	III
	Yes
	If intra/inter frequency cell reselection to a neighbour cell not with the same CN type based on current ranking based idle cell reselection rule, NAS based TAU procedure will be triggered and this impacts the UE power and CN signalling overhead. A cell reselection (i.e. AS) mechanism of avoiding reselection to a neighbour cell not with the same CN type is preferred. 

	Ericsson
	No
	At the moment, selected CN type is not taken into accound in cell selection or reselection (this is explicitly noted in TS 36.304).
One question however is that would there really be deployments which would lead to ping-pong in practice? Why would some neighboring cells be connected to EPC and some other to 5GC in general? If cell supports both there shouldn't be incentive to change anyways.
In case cells belong to different TAs, then a TAU would be needed regardless if re-selecting across TA boundary. We don't think it is very likely cells in same TA would connnect to different CN types (supporting both would be reasonable though).
If this behaviour needs changes, then either we take into account different CN types in the ranking algorithm for inter-frequency case, i.e. as suggested in the question, or alternatively we take into account e.g. freq. prioritization or cell suitability according to CN type. 
Also agree with Nokia, that it is not clear that CN type change should always be deprioritized.

	Huawei, HiSilicon
	No
	For eMTC in normal coverage, the UE shall follow the priorities. If the NW wants to avoid CN-Type change, it should not assign the same priority to two frequencies if they are not equal in term of CN support. 
For eMTC in enhanced coverage and NB-IoT, in general it is better to camp on the cell with the best radio conditions, thus  it may not be a good idea to keep the UE on a frequency with poor radio quality just to avoid a CN-Type change. 
So the scenario, we need to consider is ping-pong in heterogenous deployment. In general, ping-pong will happen when the UE is moving at the edge of the CN-Type and/or tracking/registration area. Note that this case is already true in legacy (Tracking Area) and ping pong is avoided by the parmeter Qhyst in the ranking criteria. 
We do not think that anything else is needed and in general CN Type should not be taken into account in cell reselection as agreed in eLTE. 
Note that that there are already tools at NAS level to avoid ping pong, e.g. by assigning different PLMN Id for EPC and 5GC. Note that avoiding CN Type change is done upon NAS redirection between CN Types where the original S1/N1 mode is disabled.

	SoftBank
	No
	Agree with Ericsson. We think there is no ping-pong scenario in practice. Therefore, RAN2 should discuss and confirm whether it is a valid before addressing this issue.

	LG
	No
	CN selection should be performed in the NAS layer only.
BTW, we don’t think the ping-pong scenario exists. Which scenario could be considered where NB-IoT and eMTC UEs can connect to either eNB/EPC or ng-eNB/EPC&5GC?
If an ng-eNB supports only one CN type, we thinkt it is an abnormal case and we do not think additional handling is needed. 



6 Companies: No
Below is summary of key points:
· Few companies indicated that there is no ping-pong exists
· under what deployment scenario, these CN type change ping-pongs can occur?
· Within same TA, there may not be different CN type connectivity
· CN type selection is NAS functionality
· eLTE and eMTC in normal coverage uses frequency priority for idle cell re-selection and for different frequencies with different priority, network should not allocate same freq. priority. frequency priority has to be assigned such that there is no ping-pong
· CE mode and NB-IoT UEs should camp on cells with better coverage only.
· If CN type has to be taken into consideration, ranking based idle cell reselection has to take CN type into account.
· ping-pong will happen when the UE is moving at the edge of the CN-Type and/or tracking/registration area. this case is already true in legacy (Tracking Area) and ping pong is avoided by the parmeter Qhyst in the ranking criteria. 


4 Companies: Yes
Below is summary of points:
· In order to minimize overhead signaling, Tracking Area update must be minimized or at all avoided. 
· If neighbor cell on different freq does not support current CN type used by UE then even if AS reports neighbor cell supported CN type to NAS, there is no way NAS can select same CN type again. This causes UE to perform NAS based TAU/Registration procedures and Inter CN signaling
· Unlike intra freq scenario, in case of inter frequency scenario, there is no interference between cells on different frequencies.
· For CE Mode operation and NB-IoT, inter freq idle cell re-selection is based on ranking criteria and frequency priority is not applicable.
· Channel conditions is the base for cell reselection, but initially the UE shall only consider cells with same CN-type. If no better cells with same CN type are found and radio channel conditions further declines (x dB), then the UE shall consider all cells independent of CN-type. 

Different companies have different arguments and there is no consensus. Below is one example scenario can be used for further discussion.
[bookmark: _GoBack]



In above example: UE operating in CE mode, connected to EPC is moving from Region 1, Cell A, F1 (PLMN A, EPC) to Region 2 border cell supporting both F2 (PLMN A, 5GC + EPC) and F3 (PLMN B, 5GC). F3 coverage is slightly better than F2 or almost similar ranking. If UE can prioritize F2 with common EPC connection over F3 with 5GC PLMN, then UE can avoid changing CN type. Another scenario is UE moving back to Cell A again causing change of CN type again (ping-pong).
Another example to consider is, UE connected to 5GC finds two better cells Cell X F2(EPC +5GC) and Cell Y F3 (EPC only). It has to choose one of these as both Cell X and Y are equal priorities and equal ranking (or cell Y is slightly better than Cell X),
I think more discussion needed on this question. 
1. [bookmark: _Toc32075360]For ranking based inter frequnecy idle cell re-selection, continue discussion about whether to take both CN type and radio channel conditions into account to minimize ping-pong of CN change at border regions.
If answer to Q2 is “yes” then next question is how eMTC/NB-IoT UE can take CN type into consideration as part of ranking based inter-frequency idle cell reselection. A possible solution for this is by adding Qoffsetfreq_cn_type to inter-frequency idle cell reselection supporting different CN type to make them less desirable. The main idea is to keep NB-IoT and eMTC UE in cells with same CN type as long as possible and make reselection to inter-frequency neighbor cells supporting different CN type than registered CN type more difficult and thus reduce the CN type change signaling overhead. UE does not use this additional Qoffsetfreq_cn_type value if inter-frequency neighbor cells support the same CN type as the registered CN type.
CIoT UE performs ranking criteria for idle cell reselection based on updated criteria
Rs = Qmeas,s + Qhyst – Qoffsettemp + QoffsetSCPTM
Rn = Qmeas,n - Qoffset – Qoffsettemp + QoffsetSCPTM - Qoffsetfreq_cn_type
Qoffsetfreq_cn_type can be conveyed to UE through SIB5-NB/SIB5-BR.
Q3: Do companies agree that an additional offset (e.g. Qoffsetfreq_cn_type) is needed for inter-frequency ranking based idle cell reselection as specified in above equation?
	Company
	Yes/NO
	Comments

	ZTE
	No
	As we prefer NAS mechanism, we don’t think new parameter Qoffsetfreq_cn_type in AS layer is needed.
Moreover, with NAS mechanism, NAS can guarantee the CN type will not change unless the UE is out of coverage of the old CN type. We assume the effect for avoiding ping-pong by using NAS mechanism may be better than by using Qoffsetfreq_cn_type.

	QC
	Yes
	As we explaned in Q2 response, NAS based mechanism does not help UE selecting same CN type after idle cell reslection to neighbor cell not supporting desired CN Type . During ranking based inter freq idle cell reslection, we think usage of additional offset will certanly help UE to prioritize idle cell reselection towards cells of same CN type than different CN type. This will help UE to minmize frequent CN type changes.

	Vodafone
	Yes
	If switching between core network Types would cause delay and signalling load (Traffic Area Update etc. ) then in our opinion this should be taken into account in the ranking 

	SONY
	No
	We think it is preferable to divide the cell reselection in two phases as explained in the answer to Q2. In the last phase, when the UE considers cells independent of CN-type, then it may be benifitial to add a further offset as proposed by Qualcomm.

	Nokia
	No
	Problem scenario is not different to eLTE. So same mechanism can be used.

	III
	No
	We have similar view with SONY. Additional offset (e.g. Qoffsetfreq_cn_type) increases complexity of ranking based cell reselection rule. It’s not easy to compare the neighbour cell with the same CN type but less RSRP/RSRQ with the neighbour cell not with the same CN type but stronger RSRP/RSRQ. 

	Ericsson
	No
	This is one possible solution, but it is not clear to us whether we have an issue which needs to be addressed, see also reply to Q1. 
It is not clear how NAS-based solution would work (e.g. as discussed by ZTE, Sony), i.e. wouldn't NAS be involved in PLMN selection, and once initial cell has been selected, cell re-selection would be up to how it is specified in 304, i.e. CN type is not further taken into account in cell re-selection?
Similar question to Nokia, what is the mechanism in eLTE?



	Huawei, HiSilicon
	No
	See answer to discussion point 2

	SoftBank
	No
	Even if CN type changes are foreseen, NAS solution can work as in eLTE.

	LG
	No
	See answer to discussion point 2



2 companies : Yes
2 companies : No. But they commented as “when the UE considers cells independent of CN-type, then it may be beneficial to add a further offset”. One of these companies think that Additional offset (e.g. Qoffsetfreq_cn_type) increases complexity of ranking based cell reselection rule.
3 Companies: NO. These 2 companies it is same as eLTE based NAS base solution. However, they did not clarify about if UE does idle cell re-relection to neighbour cell inter frequency and that selected frequency does not have support for UE desired CN type, how NAS can maintain same CN type connectivity without ping-pong.
1 Company: NO. It is not clear how NAS-based solution would work i.e. wouldn't NAS be involved in PLMN selection, and once initial cell has been selected, cell re-selection would be up to how it is specified in 304, i.e. CN type is not further taken into account in cell re-selection?
2 Companies : NO, they refer to Q2 reply.
In order to come to clear conclusion about Q3, we need to first get consensus about Q2. Companies, who are not supporting Q3 have expressed different opinions. It is reasonable to wait for conclusion on Q2 before agreeing anything for Q3.
1. [bookmark: _Toc32075361]Discuss an additional offset (e.g. Qoffsetfreq_cn_type) need for inter-frequency ranking based idle cell reselection based on outcome of P2.
2.3   Inter-frequency idle cell re-selection (high and low priority frequencies)
In case of eMTC in normal coverage, SIB configured frequency priority is taken into consideration to determine how to perform inter-frequency idle cell reselection for high priority and low priority scenarios. 
In this case, eMTC UE should prioritize reselection to inter-frequency neighbor cells of same CN type instead of reselecting to inter-frequency neighbor cells supporting different CN type than what eMTC UE is connected to. This can be done by considering both frequency priority and CN Type into account. i.e. inter-frequency cells with same CN type will be given additional priority over different CN type 
Q4: Do companies agree that for eMTC frequency priority based inter-frequency idle cell reselection, both frequency priority and CN type should be taken into consideration?
	Company
	Yes/NO
	Comments

	ZTE
	No
	Similar comments as that for Q2. We prefer NAS mechanism for avoiding the PLMN ping-pong and CN type ping-pong.

	QC
	Yes
	For high and low priority frequnecy idle cell reselections, both frequency priority and CN type should be taken into consideration.

	Vodafone
	Yes
	Agree with Qualcomm’s reponse

	SONY
	Yes
	Agree with Qualcomm.

	III
	Yes
	Agree with Qualcomm.

	Ericsson
	
	Could be OK in some cases to prioritize based on same CN type, but see also earlier replies.

	Huawei, HiSilicon 
	No
	The NW can assign different priorities for different CN Type support. Nothing additional is needed.

	SoftBank
	No
	No new mechanism is needed. Existing NAS solution can work well.

	LG
	No
	See answer to discussion point 2



4 Companies : Yes
1 Company : Could be OK in some cases to prioritize based on same CN type
4 Companies : NO. Existing NAS based solution can work and different priorities can assigned to different frequencies supporting different CN types.
These is no clear consensus here. I suggest to have further discussion on this question 4. Q2 outcome also has relevance to Q4.
1. [bookmark: _Toc32075362]Further discuss about whether both frequency priority and CN type should be taken into consideration for eMTC frequency priority based inter-frequency idle cell reselection.
If UE is camped on frequency F1 and frequencies F2 and F3 are both higher priority than serving frequency F1. If one of high priority frequencies (ex: F2) have same CN type connectivity as UE connected CN type then one possible way to make cell reselection to inter-frequency F3 more stringent is by adding additional offset against frequency F3. 
Squal > ThreshX, HighQ + Qoffsetfreq_cn_type
If UE is camped on frequency Fx and frequencies Fy and Fz are both lower priority than serving frequency Fx. If one of low priority frequencies (ex: Fy) have same CN type connectivity as UE connected CN type then one possible way to make inter cell reselection to frequency Fz more stringent is by adding additional offset against frequency Fz. 
Squal > ThreshX, LowQ + Qoffsetfreq_cn_type

Q5: For eMTC UEs, do companies agree that for both high priority and low priority inter frequency idle cell re-selection, an additional offset Qoffsetfreq_cn_type can be applied only for frequencies not supporting UE desirable CN type connectivity? (i.e. to make idle cell re-selection more stringent towards frequencies not supporting desirable CN type connectivity)
	Company
	Yes/NO
	Comments

	ZTE
	No
	Same comments as that for Q3.

	QC
	Yes
	Idle Cell Reselection towards high priority freq neighbor cells :
If there are more than one high priority neigbor cell frequencies are available and all these frequencies support UE desired CN type connectivity then idle cell reselection just follows legacy high frequency priority idle cell relection method (i.e no need of any offset).
If there are mutiple high priority neighbor cell frequnecies are available and few frequncies support UE desired CN type and few freqncies does not support UE desired CN type, then in this case UE can prioritize idle cell reselection towards frequencies of desired CN type by using a new Qoffsetfreq_cn_type only for frequencies not supporting UE desired CN type.
If there are mutiple high priority neighbor cell frequnecies are available and none of these frequncies support UE desired CN type , then in this case UE can de-prioritize idle cell reselection towards those frequencies by applying a new Qoffsetfreq_cn_type for all those frequencies not supporting UE desired CN type.
Idle Cell Reselection towards low priority freq neighbor cells :
The above approach can be extended for the case of low priority neighbor frequency cells as well.

	Vodafone
	Yes
	See answer to question 3

	SONY
	No
	Adding offset to cell reselection criterias is a relevant method, but we prefer to first only consider cells connected to same CN type and then at a later step apply the offset method when the UE is considering all cells. .

	Nokia
	No
	Consideration of CN type over priority Inter frequency if needed should be controlled by network.

	III
	No
	Agree with SONY. 

	Ericsson
	No
	This is one way to address the issue, but at the moment we don't see need, see earlier replies. 

	Huawei, HiSilicon
	No
	See answer to Q3

	SoftBank
	No
	No new mechanism is needed. Existing NAS solution can work well.

	LG
	No
	See answer to discussion point 2



2 Companies : Yes
8 companies : No. but with different views.
Q5 has dependency on previous questions Q2, Q3 & Q4. I suggest to discuss this question after we conclude on previous Q2-Q4.
1. [bookmark: _Toc32075363]Continue further discussion about need for an additional offset Qoffsetfreq_cn_type, for both high and low priority eMTC UEs inter frequency idle cell re-selection (i.e offset applied only for frequencies not supporting UE desirable CN type connectivity)

2.3   How to convey neighbour frequency CN Type connectivity information

Next question is how UE determines whether to use Qoffsetfreq_cn_type during inter-frequency idle cell reselection criteria.
One obvious method to convey inter-frequency CN Type connectivity information to idle UEs is by using new IEs in SIB5-NB/SIB5-BR. Inter-frequency CN type connectivity can be configured per PLMN or common across all PLMNs
Following are scenarios, where this new Qoffsetfreq_cn_type can be used by UEs.

	Registered CN Type
	Neighbor Inter-Freq supported CN Type

	EPC Only
	5GC Only

	5GC Only
	EPC Only

	EPC & 5GC, UE connected to 5GC
	EPC Only

	EPC & 5GC, UE connected to EPC
	5GC Only



For all other combinations of registered CN type and inter-frequency CN type Qoffsetfreq_cn_type is not to be used by UE.
For prioritisation of cell reselection towards inter-frequency neighbour cells supporting same CN type as registered CN type it is necessary for UE to know CN type(s) supported by inter-frequency neighbour cells. Currently supported CN types is not available from inter-frequency neighbour cell information. UE could determine CN type for inter-frequency neighbour cell by reading the appropriate SIB(s) from the neighbour cell but this leads to more power consumption and reselection could be delayed. For this reason it makes sense to provide CN type(s) supported by inter-frequency neighbour cells in the inter-frequency neighbour cell information.
Q6: Do companies agree that for inter-frequencies, network will broadcast CN type connectivity information in SIB5-BR/SIB5-NB as assistance information for idle UEs?
	Company
	Yes/NO
	Comments

	ZTE
	No
	

	QC
	Yes
	In order to assist UE for determining whether to use Qoffsetfreq_cn_type or not for various inter frequency idle cell reselection scenarios, network has to broadcast CN type connectivity supported for different neighbor frequnecies as part of SIB5-NB/SIB5-BR.

	Vodafone
	Yes
	It is essential to have Core Network Type information in a dedicated SIB such as SIB5-NB

	SONY
	Yes
	We think that that including CN type information in system information for neighbor cell reselection is a preferred solution. Note that we also propose to use CN type for Intra-frequencies i.e. we also propose CN type in SIB 4.

	Nokia
	No
	

	III
	Yes
	CN type information can be broadcast in system information such as SIB4 and SIB5.

	Ericsson
	No
	In general no, we should first understand whether this is a problem which needs to be addressed.

	Huawei, HiSilicon
	No
	We do not see the need for this as per answer to Q2

	SoftBank
	No
	

	LG
	No
	See answer to discussion point 2



4 companies : Yes
6 companies : No
Q7: Companies to select which of the following be supported by signalling: 
A) CN Type connectivity info is provided per PLMN level or common for all PLMNs, 
B) CN Type connectivity info is provided only per PLMN level or 
C) CN Type connectivity info is provided only common for all PLMNs?

	Company
	Option A, B or C
	Comments

	ZTE
	None
	

	QC
	A
	

	Vodafone 
	A 
	

	SONY
	A
	

	Nokia
	None. OR A
	If majority of company agreeds for this inclusion , then A is prefered.

	III
	A
	

	Ericsson
	None or A
	

	Huawei, HiSilicon
	None
	

	SoftBank
	None
	

	LG
	None
	



4 companies : Option A
2 companies : Option A or None
4 companies : None

1. [bookmark: _Toc32075364]For both eMTC and NB-IoT UEs, continue further discussion about how network will broadcast CN type connectivity assistance information for inter freq idle cell re-reselection in SIB5-BR/SIB5-NB and configuration granularity of per PLMN level or common for all PLMN .

Q8: Companies are requested to provide any additional inputs?
	Company
	

	Ericsson
	It is not clear to use whether this is an issue which needs to be addressed. In what kind of deployment scenarios this would be a problem? It doesn't seem likely operator deploys a network with cells connected to (only) different CNs. 

	Huawei, HiSilicon
	We have also questions on what kind of deployment is considered here. 

	
	

	
	

	
	

	
	





3	Summary

Based on the discussion in the previous sections we propose the following:

Proposal 1.	For both eMTC and NB-IoT, Intra frequency idle cell reselection has to be based on radio channel conditions only without taking CN type into consideration.
Proposal 2.	For ranking based inter frequnecy idle cell re-selection, continue discussion about whether to take both CN type and radio channel conditions into account to minimize ping-pong of CN change at border regions.
Proposal 3.	Discuss an additional offset (e.g. Qoffsetfreq_cn_type) need for inter-frequency ranking based idle cell reselection based on outcome of P2.
Proposal 4.	Further discuss about whether both frequency priority and CN type should be taken into consideration for eMTC frequency priority based inter-frequency idle cell reselection.
Proposal 5.	Continue further discussion about need for an additional offset Qoffsetfreq_cn_type, for both high and low priority eMTC UEs inter frequency idle cell re-selection (i.e offset applied only for frequencies not supporting UE desirable CN type connectivity)
Proposal 6.	For both eMTC and NB-IoT UEs, continue further discussion about how network will broadcast CN type connectivity assistance information for inter freq idle cell re-reselection in SIB5-BR/SIB5-NB and configuration granularity of per PLMN level or common for all PLMN .
  
[bookmark: _In-sequence_SDU_delivery]4	References
[bookmark: _Ref25930164]R2-1914789: Idle Mode cell reselection based on CN type supported, Qualcomm Inc
[bookmark: _Ref25930171]R2-1915237: Mobility enhancements for Connectivity to 5GC for MTC and NB-IoT, Sony
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