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1. Introduction & Background
This contribution is revision of R2-1807618. The updated version is focused on the following issues.
- 	FFS on whether the "plmn-Identity PLMN-Identity" can be optional.
-	FFS UE RAN area update behavior when it moves to a cell not broadcasting RANAC.
2. [bookmark: _Toc485049892][bookmark: _Toc485375693][bookmark: _Toc485299225][bookmark: _Toc485375746][bookmark: _Toc489605059][bookmark: _Toc485419022][bookmark: _Toc485427664][bookmark: _Toc485060153][bookmark: _Toc485117985][bookmark: _Toc485427719][bookmark: _Toc485118113][bookmark: _Toc485118251][bookmark: _Toc485049666][bookmark: _Toc485039631][bookmark: _Toc485328879][bookmark: _Toc490268332][bookmark: _Toc485039412][bookmark: _Toc485418967]Discussion
Issue 1 : FFS on whether the "plmn-Identity PLMN-Identity" can be optional.
[bookmark: OLE_LINK2]In the RAN2#101bis meeting, RNA coding details were further agreed as “The RNA can included TAs and cells that are from different PLMNs (these would be equivalent PLMNs)”. The conclusion is based on the following paper but there is still an FFS left to be concluded.
R2-1806477	[Offline#45 report]	Nokia, Nokia Shanghai Bell	discussion	NR_newRAT-Core
[bookmark: OLE_LINK3]=>	Add FFS on whether the "plmn-Identity PLMN-Identity" can be optional.
=>	Agreed to be added to the running CR
When the RNA is configured to the UE, the equivalent PLMN information is on the highest level and then cells or TACs as a list that belong to the same PLMN. To answer the question whether the “plmn-Identity” field can be optional, firstly we need to think about what exactly the equivalent PLMNs that can be configured in the RNA configuration. In other words, if the UE and the network side could have a consistent understanding of the equivalent PLMNs without explicit signalling, then it may be possible to make “plmn-Identity” as optional.
According to TS 24.301 captured as below, “Equivalent PLMNs” list is a combination of the NAS provided equivalent PLMNs plus the registered PLMN at the end of each attach and/or tracking area updating procedure. And these PLMNs are equivalent to each other for PLMN selection and cell selection/re-selection.
5.3.4	Equivalent PLMNs list
The UE shall store a list of equivalent PLMNs. These PLMNs shall be regarded by the UE as equivalent to each other for PLMN selection and cell selection/re-selection. The same list is used by EMM, GMM and MM.
[bookmark: _Hlk517280966]The UE shall update or delete this list at the end of each attach or combined attach or tracking area updating or combined tracking area updating procedure. The stored list consists of a list of equivalent PLMNs as downloaded by the network plus the PLMN code of the registered PLMN that downloaded the list. When the UE is switched off, it shall keep the stored list so that it can be used for PLMN selection after switch on. The UE shall delete the stored list if the USIM is removed or when the UE attached for emergency bearer services enters the state EMM-DEREGISTERED. The maximum number of possible entries in the stored list is 16.

[bookmark: _Ref517305537][bookmark: _Hlk517279072]Observation 1: UE has a stored list of “equivalent PLMNs” consisted of NAS layer provided equivalent PLMNs and the registered PLMN, which are equivalent to each other for PLMN selection and cell selection/re-selection.
Also in TS 24.301, there is a Note for the CN Tracking Area configuration i.e. the Tracking Area identity (TAI) list, saying that the different PLMNs information in the TAI list need to be present in the stored list of “equivalent PLMNs”. Since the RNA should be a subset of the CN TAI list or equal to the CN TAI list, it is straight forward that the different PLMNs in the RNA configuration also need to be present in the stored list of“equivalent PLMNs”.
NOTE:	If the "list of TAIs belonging to different PLMNs" is used, the PLMNs included in the list need to be present in the list of "equivalent PLMNs".

[bookmark: _Ref517305539][bookmark: _Hlk517289402]Observation 2: The different PLMNs in the RNA configuration are contained within the UE stored list of “equivalent PLMNs”.
On the other hand, we think at least the current serving cell where a UE is suspended by RRCRelease message should be part of its RNA. Otherwise, according the description of TS 24.501 as below, the UE may need perform an RNAU (referring the second sentence) or even enter IDLE (referring the first sentence) as soon as the UE goes to INACTIVE which would be better to avoid. 
The UE shall trigger a transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-IDLE mode upon selection of a PLMN that is not an equivalent PLMN to the registered PLMN.
The UE shall not trigger a transition from 5GMM-CONNECTED mode with RRC inactive indication to 5GMM-IDLE mode upon entering a new PLMN which is in the list of equivalent PLMNs.
As all the sharing PLMNs broadcasted in SIB1 plmn-IdentityList for the serving cell will be provided to NAS layer for PLMN selection. To achieve the goal, at least one of sharing PLMNs in SIB1 plmn-IdentityList (the selected PLMN) for the serving cell would be the same as the UE registered PLMN or equivalent to the registered PLMN i.e., present in the UE stored list of “equivalent PLMNs”.
[bookmark: _Ref517305540]Observation 3: The sharing PLMNs in SIB1 plmn-IdentityList for the serving cell where the UE is suspended with RNA configuration should have intersection with the UE stored list of “equivalent PLMNs”.
Based on above observations, when the “plmn-Identity” is absent in the RNA configuration, there can be three ways to interpret the default PLMN(s).
Alt 1: identifies the PLMN identity by the registered PLMN.
Alt 2: identifies the same PLMN identities as the UE stored list of “equivalent PLMNs” which are consisted of NAS layer provided equivalent PLMNs and the registered PLMN.
Alt 3: indicates the overlapped PLMN identities by intersection of the list of “sharing PLMNs” in SIB1 for the cell where the UE is suspended and the UE stored list of “equivalent PLMNs”.
Take Figure 1 as an example, the RNA configuration is given as follows. 
·  “equivalent PLMNs”: PLMN IDs [1, 2, 3]
· registered PLMN: PLMN ID [2]
· “sharing PLMNs” in SIB1: PLMN IDs [3, 4]
· cell list: Cell ID [A, B, C]
[image: ]
Figure 1 RNA configuration with a list of Cells

And the comparison of the Alternatives is given in Table 1.
Table 1 Comparison of Three Alts for Default “plmn-Identity”
	No.
	Default PLMN(s)
	Pros
	Cons

	Alt 1
	PLMN ID [2]
	· Simple rule to identify a default PLMN for the absent “plmn-Identity”.
· More practical as the most frequent INACTIVE UE mobility is within one PLMN.
	· Limited signaling overhead reduction by absence of one “plmn-Identity”.
· May cause immediate RNAU in the Cell [C] where the UE is suspended.

	Alt 2
	PLMN IDs [1, 2, 3]
	· Gain obvious signaling overhead reduction by absent of the most number of “plmn-Identity”.
	· Not so practical for INACTIVE UE activity level and mobility patterns since it indicates rather large area. 

	Alt 3
	PLMN ID [3]
	· Gain medium signaling overhead reduction by absent of the number of between Alt 1 and Alt 3.
· Avoid triggering RNAU immediately in the Cell [C] where the UE is suspended. 
	· Complex rule to identify default PLMN(s) for the absent “plmn-Identity”.



After the comparison, regarding which alternative to take the Alt 3 seems the most reasonable way to go.  However, we also think the rule to find the default PLMN(s) may be a little complex. Since the RNA configuration is carried by the dedicated RRCRelease message and the signalling overhead may not be a major issue. Therefore, we have the following Proposal.
[bookmark: _Ref517305396]Proposal  1	"plmn-Identity PLMN-Identity" is mandatory for RNA signaling. 

[bookmark: _Hlk513757127]Issue 2 : FFS UE RAN area update behavior when it moves to a cell not broadcasting RANAC.
According to RAN2#101 agreements “For one cell, only 1 RANAC can be broadcasted.” And “RANAC is optional field in SIB1.”, it is concluded that for a cell only one RANAC can be optionally broadcasted in SIB1. While at the same time, an INACTIVE UE can re-select to a cell not broadcasting any RANAC. Still take the Figure 1 as example, the PLMN info in the RNA configuration is PLMN ID [3] while the “equivalent PLMNs” are PLMN IDs [1, 2, 3]. Then there is possibility that the cells shared only by PLMN IDs [1, 2] don’t support RNA with option 2 (list of RAN Area IDs) thus doesn’t broadcast RANAC.
[bookmark: _Ref517308164]Observation 4: It is assumed that the cells shared by the “equivalent PLMNs” but not present in the PLMNs for the RNA configuration may not broadcast RANAC.
Based on this observation, it may be unclear whether the UE has moved out of its configured RNA and should trigger RAN area update or not. Besides, we want to clarify that the issue needs further discussion only if the selected PLMN on the serving cell is within the “Equivalent PLMNs” list, otherwise the INACTIVE state could not be maintained and would transit to IDLE as aforementioned in Issue 1.
What’s more, for option 1 (i.e., list of Cells) and option 3 (i.e. list of TAIs), there is no ambiguity because the RAN area update decision is based on further comparison with the Cell Identity and TAC broadcasted in SIB1, and for a cell the Cell Identity and TAC are always broadcasted. However, for option 2 the RNA of the UE is configured with a list of RAN Area IDs. Each RAN Area ID is identified as TAC + RANAC. The RANAC not present in SIB1 by a cell can result in different understandings. 
One interpretation is that the cell doesn’t have a valid RANAC or even the NW doesn’t deploy option 2. Consequently, all INACTIVE UEs with option 2 moves to the cell will consider the cell out of its configured RNA and trigger RAN area update accordingly. 
Another possibility is that the cell does belong to one RANAC that is divided within its TAC but the RANAC is not being broadcasted by the cell for some exceptional case. Hence, the UE may assume that the cell can belong to any one of RANAC(s) divided within the TAC in SIB1. In such case, there is no basis for UE to make comparison. The UE may assume that the cell is within its configured RNA with a certain possibility. For example, if the TAC of the configured RAN Area ID is the same as that in the SIB1. The second understanding has the benefit of less signalling overhead initiated by INACTIVE UE mobility. However, it brings additional spec complexity with different UE behaviors. Above all, the first understanding and corresponding UE behavior is suggested.
[bookmark: _Ref513762074]Proposal  2	RAN2 to confirm that INACTIVE UE configured with option 2 (list of RAN Area IDs) will consider the cell not broadcasting RANAC in SIB1 out of its RNA and trigger RAN Area Update. 
3. Conclusion
In this contribution, we elaborate some remaining issues on RAN area configuration and provide our views.
Observation 1: UE has a stored list of “equivalent PLMNs” consisted of NAS layer provided equivalent PLMNs and the registered PLMN, which are equivalent to each other for PLMN selection and cell selection/re-selection.
Observation 2: The different PLMNs in the RNA configuration are contained within the UE stored list of “equivalent PLMNs”.
Observation 3: The sharing PLMNs in SIB1 plmn-IdentityList for the serving cell where the UE is suspended with RNA configuration should have intersection with the UE stored list of “equivalent PLMNs”.
Observation 4: It is assumed that the cells shared by the “equivalent PLMNs” but not present in the PLMNs for the RNA configuration may not broadcast RANAC.
Proposal  1	"plmn-Identity PLMN-Identity" is mandatory for RNA signaling.
Proposal  2	RAN2 to confirm that INACTIVE UE configured with option 2 (list of RAN Area IDs) will consider the cell not broadcasting RANAC in SIB1 out of its RNA and trigger RAN Area Update.
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