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Discussion
According to [1] and [2], RAN notification area consists of:
· Option 1: List of cells;
· Option 2: List of RAN Area IDs, 
· A TA (CN Tracking Area) is partitioned in RAN areas which are static and non-overlapping
· Anchor gNB can configure the UE with RNA (RAN notification area) = list of RAN areas
· RAN area ID is defined as TAI + RANAC (RAN Area Code)
· RANAC size is FFS (suggested between 6 to 8 bits) and to be broadcast by cells in addition to TAC
· Option 3: List of TAIs
The details of each option are discussed in following sections.
Option 1 List of cells
As discussed in [4], for option 1, RAN2 should discuss whether the RNA could contain cells from the same or different PLMNs. On this topic, SA2 captured in TS 23.501 that "the RAN Notification area can be a subset of cells configured in UE's Registration Area or all cells configured in the UE's Registration Area". Taking LTE behavior as baseline, we could assume that CN TA list, and consequently the RNA list, could contain cell of different PLMNs if they are considered equivalent PLMNs. 
2.1-Question 1: Whether RNA could contain cells from same or equivalent PLMNs? (it means PLMN information should be contained together with cell id for List of cells;)
Please provide your view on 2.1-question 1. 
	Company's name
	Yes or no?
	Remark

	Intel
	Yes
	Cell lists of RNA could consist cells belong to serving PLMN or equivalent PLMNs. Therefore PLMN information is needed for option 1.

	Nokia
	probably yes
	Probably needed – similarly as for TAU

	MediaTek
	Yes/No
	In our view, RNA can contain cells from different PLMN. However, when RNA is configured with a cell list, it implies that the network does not want to configure a ‘big’ RNA, and it is unnecessary to include cells from different PLMNs. In this way, PLMN information needs not to be sent together with cell list, and signaling overhead can be reduced.

	China Telecom
	Yes
	

	1. LG
	Yes
	To maximize an efficiency of RRC_INACTIVE, RNA can contain cell from same or equivalent PLMNs.

	vivo
	Yes
	Cell list of RNA may include Cells of different PLMN. Moreover, PLMN information is needed when there are Cells of non-serving PLMN included in the Cell list of RNA.

	CATT
	yes
	Cells in a RNA could belong to serving PLMN and/or equivalent PLMN.

	Fujitsu
	Yes 
	RNA could contain cells from equivalent PLMNs. 
In this option, a UE can be provided with a list of {PLMN, cell ID} set for RNA configuration and the combination of PLMN and cell ID is used to identify whether the RNA is changed or not.

	OPPO
	YES
	Furthermore, we think it is better that the cells in RNA belong to the same TA. The UE should not perform RRC resume procedure except RNAU when the UE moves within the RNA, e.g. for TAU purpose.

	ZTE
	Yes
	

	ITRI
	Yes
	RNA list could contain cell of different PLMNs if they are considered equivalent PLMNs.

	‘SONY
	Yes/No
	Same view as MediaTek

	Qualcomm
	Yes
	The signaling can be optimized to minimize overhead, e.g. by not repeating PLMN for every cell.


	MTI
	yes
	RNA can contain cells from the same or equivalent PLMNs. If cell IDs cannot differentiate the cells in the same or equivalent PLMNs, the PLMN information is needed. 

	Samsung
	Yes/no
	Same view as MediaTek. When the network configures the RAN notification area, it of course should ensure that they belong to the same PLMN, which is the serving or equivalent PLMN. As a result, there is no need to send PLMN information one more time… If a UE ends up to a different PLMN, it will inevitably initiate the TAU procedure, after which the network will configure a new RAN notification area. 

	Huawei, HiSilicon
	Not sure
	Signalling overhead is not the main issue. Whether resume can be supported between NG-RAN nodes from different PLMNs should be first analysed (including security aspects). 

	Ericsson
	
	We agree with Mediatek, Sony and Samsung. If one wants to use larger areas or equivalent PLMNS, network still has the alternative to use tracking area lists as RNA. 



18 companies provided view. 
RNA could contain cells from same or equivalent PLMNs: 11
TAU should be used for larger area instead of cells belong to equivalent PLMN: 4
Looks like the main concern is additional signaling overhead. Based on majority view, we have below proposal:
Proposal 1: for cell lists approach, RNA could contain cells from same or equivalent PLMNs, i.e. PLMN information should be contained together with cell id for List of cells; FFS on how to reduce signalling overhead;



In [4], [5] and [7], the maximum number of cells in RAN notification area was proposed, e.g. 128 (agreed for light connection) , 32 or 64, 256. 


2.1-Question 2: what maximum number of cells in RAN notification area should be, 32, 64, 128, 256 or?
Please provide your view on 2.1-question 2. 
	Company’s name
	32, 64, 128, 256, or
	Remark

	Intel
	128
	Regarding the maximum number of cells in RAN notification area, we prefer to use 128 (agreed for light connection) as baseline.

	Nokia
	32
	64 is excessive amount already from signaling point of view to individually signal that many cell identities. 

	MediaTek
	32 or 64
	We think having 128 cells in a RAN notification area is too much; no strong preference though.

	China Telecom
	128
	NR cell is expected to have a relatively small coverage. 128 should be baseline.

	2. LG
	3. 32
	Although 128 agreed in Light connection would be fine for us but if the RAN node wants to make large RAN notification area, the RAN node is likely to select other option. Thus, if the network decides to use cell list option, RAN notification area will not be large. 32 looks to be sufficient.

	
	
	

	Vivo
	256
	In NR higher-frequency smaller-coverage Cells may be deployed. Thus the maximum number of Cells within configured RNA may be larger compared to LTE light connection (i.e., 128) to avoid frequent RAN area update.

	CATT
	32 or 64
	If a large number of cells involved in a RNA, it could be configured with RNA list. Need to consider the signaling overhead as this will be signaled in dedicated signaling.

	Fujitsu 
	32
	Considering signaling overhead, a small number of cells in a RAN notification area is preferred.

	OPPO
	32
	32 cells are enough for signaling overhead concern.

	ZTE
	32 or 64
	No strong view between the two. 

	
	
	

	ITRI
	128
	128 could be the baseline of the maximum number of cells within configured RNA. 

	SONY
	32 or 64
	No strong view, but see no reason to have to many cells in the RNA

	Qualcomm
	128
	LC baseline is fine. The overhead for signaling a large set is preferable to configuring a small set and incurring RNA update signaling and context relocation due to RNA changes.

	MTI
	32 or 64
	From signaling overhead point of views, less number of cell IDs in RNA is preferred. Otherwise, the gNB has to signal many cell IDs to the UE.

	Samsung
	32
	The cell list solution is for relatively small RAN notification areas. Thus, to avoid large signaling overhead we prefer to have fewer cells on the list.
We would not refer to LC as the baseline for having 128 cells because we ended up with 128 cells for LC as the outcome of not agreeing to have a RAN notification area.

	Huawei, HiSilicon
	256
	It is expected that a number of NR cells will have small coverage so a larger list is preferred. With a larger list, the overhead of updates can come less often, so there is less overhead. If considered necessary to optimize the signalling, bitmask should be considered rather than reducing list size. 

	Ericsson
	128
	Agreed baseline from light connected seems fine. Even though we agreed UEs will support RAN area IDs, network should not be forced to use it if it wants to configure larger RNAs.



18 companies provided view. 
Max 128 cells: 5
256: 3
64:  5
32: 10
Looks like the main concern is still the signaling overhead. The companies who prefer small value because they believe other approaches should be used if the network wants to configure larger RNA. Based on majority view, we have below proposal:
Proposal 2: maximum number of cells in RAN notification area should be 32; 

In [4] and [7], NR Cell Identity (36 bits) are proposed to be used as cell id;
 
2.1-Question 3: Whether NR Cell Identity (36 bits) are used as cell id for option 1?
Please provide your view on 2.1-question 3. 
	Company's name
	Yes or no?
	Remark

	Intel
	Yes
	RAN3 has agreed 36 bits for NR cell identity. It should be used as cell id for option 1. 

	Nokia
	Yes
	This should be sufficient. Please note that if plmn id must be accounted for, this means 36 + 24 (because NR CGI = plmn I+ 36 bits)

	MediaTek
	Yes
	

	China Telecom
	Yes
	

	4. LG
	
	NR cell Identity(36bits) does not include PLMN ID, so if the RNA includes cells of equivalent PLMNs, NR Cell identity may not cover all cases. Thus, technically NR CGI is required for option 1. However, we could consider optimization of the NR CGI to indicate long bits of CGI in a compact way.

	vivo
	Yes
	

	CATT
	yes
	If the number of cells in RNA is kept small, it is not required further optimize for signaling of cell identity list.

	Fujitsu 
	Yes 
	In our opinion, NR Cell Identity (NCI) are used as cell id for option 1 since RAN3 specified that 36-bit NCI is the NR equivalent of the LTE cellIdentity broadcast in SIB1.

	OPPO
	yes
	

	ZTE
	Yes
	

	ITRI
	Yes
	

	SONY
	YES
	No strong opinion on the format

	Qualcomm
	Yes
	

	MTI
	Yes
	

	Samsung
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	



18 companies provided view. All companies agreed that NR Cell Identity (36 bits) are used as cell id for cell list approach. 
Proposal 3: NR Cell Identity (36 bits) are used as cell id for cell list approach; 


Option 2: List of RAN Area IDs
In [4] and [7], the maximum number of RAN Area IDs of one RAN notification area was discussed, e.g. 64 or 128. 

2.2-Question 1how many RAN Area IDs could be configured in one RAN notification area?
Please provide your view on 2.2-question 1. 
	Company's name
	64 or?
	Remark

	Intel
	No more than 128
	If one cell one RAN area id, then the maximum should be 128, i.e. same as the maximum number cells in one RNA;

	Nokia
	64
	Probalby best to check with RAN3 also

	MediaTek
	32 or 64
	The maximum number of RAN area ID can be the same as the maximum number cells in one RNA. May check with RAN3.

	China Telecom
	No more than 128
	Agree with intel.

	5. LG
	32
	We don’t have strong view on this, the same value as maximum number of list of cell in one RNA would be sufficient. In addition, in our understanding, it is unlikely that the RAN area ID will contain only one cell. If the network wants to configure only one cell to UE for RNA, it would be more beneficial to inform a cell identity. May check with RAN3.

	vivo
	No more than 128
	We assume one RAN area ID could include more than one Cell (e.g., 2). Therefore, the maximum number of RAN area in a RAN notification area should be smaller than half the maximum number of Cells (256, as we proposed in 2.1-Q2)

	CATT
	128
	As the size of RAN area ID could be in the range of 6-8, signaling overhead is not so much an issue compared to the signaling of cell id list. 


	Fujitsu 
	More than 32
	As stated in introduction part, anchor gNB can configure the UE with RAN notification area (RNA), i.e., list of RAN areas. Thus this question is how many RAN Area IDs could be configured to UE. For this question, signalling overhead is considered as for 2.1-question 2.
Although there is no conclusion on the value range for TAC and RANAC in NR, it is reasonable that: 
the value range for TAC + the value range for RANAC < 36 
If we take option 1 as baseline, more than 32 RAN areas can be included.

	OPPO
	Not more than 32
	The RAN Area should be bigger than cell and smaller than TA, so the number of RAN Area IDs in one RNA should not be more than that of cell in one RNA.

	ZTE
	32 or 64
	Same as maximum number of cells in one RNA

	ITRI
	No more than 128
	Agree with Intel.

	SONY
	32 or 64
	The UE only have one RNA configured, based on either option 1 (list of cells) and/or 3 (list of TA). Introduction of option 2 will create unwanted boundries that the UE might cross and require new info in SIB. To mitigate RNA updates, a list of RNA as this question suggest could be a solution. BUT we should not create a problem that is not required. We should not allow option 2.

	Qualcomm
	< 128
	One cell per RNA ID is not a realistic deployment so 32 or 64 should be sufficient.

	MTI
	Less than the number of cell IDs (option 1)
	Since the RAN area indicated by RAN area ID includes multiple cell coverage, the number of RAN area IDs can be less than that of cell IDs, if the similar RAN notification area is considered.

	Samsung
	
	We do not fully understand the question or its purpose. Firstly, we cannot configure more RAN areas ID that we could support as governed by the number of bits allocated for the RAN area ID. Secondly, assuming that there could be up to X RAN area IDs (e.g. 128), what would be the problem to configure up to 128 IDs? It seems that this question tries to put some restriction on the network side configuration. 

	Huawei, HiSilicon
	64
	RNAs can be larger than cells, so 64 should be enough.



17 companies provided view. 
Max 128: 6
64:  6
32: 6
Not more than max number of cells in cell lists: 7
Seems most companies agreed that the maximum RAN Area IDs configured in one RNA should not be more than the max number of cells in cell lists since one RAN area ID could contain more than multiple cells, and the RNA range will larger than cell list  approach.  

Proposal 4: maximum RAN Area IDs configured in one RNA is same as maximum number of cells in RAN notification area; 

In [4], [5], [7] and [8], the value range of RAN area ID was discussed, e.g. 5 bits, 6 bits, 8 bits or leave it to RAN3?
Note: according to RAN3 LS, RAN3 is considering 6-8 bits.

2.2-Question 2: what value range should be for RAN area ID, e.g. 5 bits, 6 bits, 8 bits or leave it to RAN3??
Please provide your view on 2.2-question 2. 
	Company's name
	5, 6, 8 or RAN3?
	Remark

	Intel 
	RAN3
	It can be decided in RAN3.

	Nokia
	RAN3 
	Probably best that RAN3 checks this. We would be fine with 32 values. Probably the higher the better, so 256 would be ok if ran2 signaling space allows for it.

	MediaTek
	RAN3
	

	China Telecom
	RAN3
	

	6. LG
	7. RAN3
	

	vivo
	RAN3
	

	CATT
	RAN3
	

	Fujitsu 
	RAN3
	It is up to RAN3 but we are still thinking of: 
1) Whether value range for RANAC should be fixed or can be flexible.
2) In addition to RAN area ID decided in RAN3, whether other bits can be used from RAN2 point of view.

	OPPO
	RAN3
	

	ZTE
	RAN3
	

	ITRI
	RAN3
	

	SONY
	N/A
	We shall not allow any new RNA ID to be used in the network.

	Qualcomm
	>Log2(max_RANID_list)
	The question must be for RANAC, not for RAN ID. If we have a conclusion on Q1, we should tell RAN3 since that maximum list should also be possible for the same TAI as RAN area covering multiple TAs is not a practical use case.

	MTI
	RAN3
	

	Samsung
	8 bits
	We cannot see the reason why this decision cannot be made by RAN2, because it does impact the amount of information that we plan to broadcast in our SIBs. In UMTS, 16 bits were allocated for every RAN area ID, which seems too much. 8 bits looks like a good compromise between the flexibility and signaling overhead.

	Huawei, HiSilicon
	6 bits for RANAC
	Agree with Qualcomm that the question is for RANAC, then we can tell RAN3. 6 bits for RANAC could be ok. 

	Ericsson
	RAN3
	



18 companies provided view. 
RAN3: 13
6 bits:  2
8 bits: 1 

Proposal 5: RANAC size should be decided by RAN3; 

In [4], [7] and [8], whether RAN area ID should be contained in RMSI was discussed, and in the same SIB (same as Cell Identity)?

2.2-Question 3: whether RAN area ID should be contained in RMSI, and in the same SIB (same as Cell Identity)?
Please provide your view on 2.2-question 3. 
	Company’s name
	Yes or no
	Remark

	Intel
	Yes
	Otherwise the UE has to trigger on demand SI request procedure before determine whether it is still in the same RNA or not.

	Nokia
	same sib as cell identity
	it would be rather weird to have this information in different SIB and in some situation require UE to read different SIBs to know whether RNA update is required.

	MediaTek
	Yes
	Agree with Intel.

	China Telecom
	Yes
	Not in other SI.

	8. LG
	9. Yes
	

	vivo
	Yes
	Agree with Intel.

	CATT
	yes
	RMSI should carry RAN area ID together with cell identity. Avoid the ue to request for on demand Sis for obtaining RNA ID.

	Fujitsu 
	
	RANAC should be contained in RMSI. 

	OPPO
	yes
	In RMSI.

	ZTE
	Yes
	Should not result in OSI requests from UE to obtain this. 

	ITRI
	Yes
	Agree with Intel.

	SONY
	No
	We shall not allow any new RNA ID to be used in the network

	Qualcomm
	Yes
	In RMSI

	Sharp
	Yes
	In RMSI

	MTI
	Yes
	Agree with Intel

	Samsung
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Ericsson
	Yes
	We agree with Sony, but we can live with the agreed package.



19 companies provided view. 18 companies agreed that RANAC should be contained in RMSI, and in the same SIB (same as Cell Identity).

Proposal 6: RANAC should be contained in RMSI, and in the same SIB (same as Cell Identity); 


In [4], [5], [7],[8] and [10], the issue was discussed on whether only 1 RAN area id or multiple RAN area id is broadcasted for the same cell? And whether for the same cell, only 1 RAN area id is configured in RNA for the UE?


2.2-Question 4: whether only 1 RAN area id or multiple RAN area id is broadcasted for the same cell? And whether for the same cell, only 1 RAN area id is configured in RNA for the UE?
Please provide your view on 2.2-question 4. 
	Company's name
	Broadcast:1 or multiple for the same cell?
RNA: 1 or multiple for the same cell?
	Remark

	Intel
	1 for broadcast
1 for RNA
	The minimum granularity of RAN area id could be one cell. We do not see the motivation why multiple RAN area ids are configured for one cell.


	Nokia
	1
	load distribution can be handled by providing multiple RANACs as RAN area in dedicated signaling. In the broadcast signaling  1 RANAC per cell is simple and enough (a cell broadcasts 1 TAC and 1 RANAC). This would be analogous with TAU.

	MediaTek
	A cell and be configured with and broadcast multiple RAN area IDs
	In this way, the network can configure RAN areas of varying sizes and overlap with each other. Then each UE can find a more suitable RAN area.

	China Telecom
	1
	Agree with Intel and Nokia.

	10. LG
	Broadcast multiple
Multiple for the same cell
	Regardless of which option is used, it would beneficial for the network to have flexibility in configuring RNA.

	vivo
	1
	One Cell belonging to one RAN area ID is enough. The network could implement different RAN area size by configuring different number of RAN area IDs to adapt to UE mobility. We don’t see motivation to broadcast more than one RAN area IDs within the same Cell.

	CATT
	Broadcast 1; one RNA per cell
	The miss paging could be avoided with configuration of RNA ID list same as the mechanism used in TA


	Fujitsu 
	One RANAC for same cell
	In my opinion, there is no motivation to configure an UE with more than one RANAC for same cell in RNA.
On the other hand, one cell broadcasting multiple RANAC can be used for overlapping case as shown below:


The overlapping may bring some benefits. However, as stated in introduction section, RAN3 agreed that RAN areas are non-overlapping. So we should follow RAN3 agreement that one cell broadcasts only one RANAC and overlapping will not be supported. 
In summary, only 1 RAN area id is broadcasted for the same cell and for the same cell, only 1 RAN area id is configured in RNA for the UE. We are open for overlapping RAN area as enhancement.

	OPPO
	1
	No overlap with each RAN area.

	ZTE
	1
	

	
	
	

	ITRI
	Broadcast multiple
Multiple for the same cell
	In this way, different size of RNA could be overlapped. 
This could reduce the number of RAN area IDs which need to be configured in one RAN notification area.

	SONY
	zero
	For the option 1 where the RNA is configured in dedicated signaling, with a UE specific list of cell-id, , no RAN area ID is be needed.

	Qualcomm
	1 for broadcast
	Need to see a good use case for overlapping configurations for more than 1 for broadcast. For cell list, this information is not needed.

	Sharp
	1
	Do not see a need to have more than one.

	MTI
	1 for broadcast; 1 for RNA
	In R3-173427, there is one agreement in RAN3 “A TA (CN Tracking Area) is partitioned in RAN areas which are static and non-overlapping”. Since RAN areas are non-overlapping, we think one cell cannot belong to multiple RAN areas.

	Samsung
	Baseline: 1 broadcast and a UE can be configured with N
	In UMTS, up to 8 IDs could be broadcast by a cell, and the UE is always configured with 1 ID. However, this results in a higher system information overhead for a case when an operator wants to build nested areas. To eliminate it, it seems more beneficial to allow configuring the UE with multiple IDs so that the cell can broadcast only one. However, we do not exclude a solution when a cell can broadcast several IDs. 

	Huawei, HiSilicon
	1
	

	Ericsson
	Only 1 RAN area ID is broadcasted
	In our view second question is strange. What does that mean to have multiple RNAs for the “same cell” provided to the UE? In our view the UE could be possibly configured with a list of RAN IDs.



19 companies provided view. 
For the same cell, 1 in broadcast: 14
For the same cell, N in broadcast: 3

For the same cell, 1 in RNA: 12
For the same cell, N in RNA: 5

Proposal 6: for the same cell, only 1 RANAC is broadcasted, and only 1 RANAC is configured in RNA (the network can still configure multiple RANAC for different cells to the UE as RNA); 

Option 3: List of TAIs
Based on [4] and [10], two issues were discussion:
Issue 1: maximum number of TAIs of one RAN notification area
According to TS24.301,” The UE shall store the complete list received. If more than 16 TAIs are included in this information element, the UE shall store the first 16 TAIs and ignore the remaining octets of the information element.”,  the UE will at most store 16 TAIs, therefore the maximum TAIs of one RAN notification area could be 16, assuming that 5GC follows EPC in this respect.

2.3-Question 1: What maximum number of TAIs should be in one RAN notification area?
Please provide your view on 2.3-question 1. 
	Company's name
	16 or?
	Remark

	Intel
	16
	The UE can only store 16 TAIs, we do not see the point to have more than 16 TAIs in one RNA if 5G did not change the maximum stored TAIs in one UE.

	Nokia
	16
	Option 3 as such is actually not needed as option 2 allows to signal already a list of TAIs (but omitting the RANAC field in the asn.1). So we think having TAI as mandatory and RANAC as optional (RANAC is subset of TAI) one can cover both option 2 and 3.

	MediaTek
	16
	

	China Telecom
	16
	

	11. LG
	12. 16
	

	vivo
	16
	Anyway UE has to perform TAU while entering a new Cell out of the configured CN tracking area by NAS. Hence, the maximum number of TAIs within UE’s RAN notification area should be no larger than CN tracking area, i.e. 16 TAIs. 

	CATT
	Leave it to RAN3
	Our understanding is that RAN3 is still discussing the introduction of TAI option for RNA configuration. Should wait for RAN3 discussion to conclude.

	Fujitsu 
	16
	If option 3 is supported, 16 is enough.

	OPPO
	?
	Not more than the number of TA in TA list configured by the CN for one UE. The RAU should be avoided for the UE in RNA.

	ZTE
	16
	

	ITRI
	16
	

	SONY
	-
	No strong view

	Qualcomm
	16
	Agree maximum RNA shouldn’t be greater than maximum TA.

	MTI
	16
	    Agree with Intel. In LTE, TAI list for the tracking area is between 8 and 98 bytes and supports 1 to 16 TAIs. RNA cannot be greater than the tracking area. If we take LTE as the baseline, the maximum number of TAIs in the RNA is 16.

	Samsung
	16
	

	Huawei, HiSilicon
	16
	

	Ericsson
	16
	



18 companies provided view. 15 companies agreed that maximum 16 TAIs can be configured in one RAN notification area

Proposal 7: maximum 16 TAIs can be configured in one RAN notification area; 

Issue 2: signalling optimization
The signalling of TAIs can be omitted if the TAIs for RAN notification area are same as TAIs configured to the UE by NAS.

2.3-Question 2: Whether the TAIs could be absent if they are same as TAIs configured to the UE by NAS?
Please provide your view on 2.3-question 2. 
	Company’s name
	Yes or no?
	Remark

	Intel
	Yes
	It is one option to reduce the signaling overhead. 

	Nokia
	no
	no need for this optimization.

	MediaTek
	Yes
	

	China Telecom
	No
	Don’t see the need.

	13. LG
	14. No
	No need. In addition, as far as we know, some companies in RAN3 has shown concern that the RAN area can be same as TAIs configured to the UE by NAS in that Xn connectivity could not be guaranteed.

	Vivo
	Yes
	In LTE light connection, the 36.331 CR in R2-1702348 has captured the case that when the RAN paging area is equal to the tracking area list configured to the UE, one-bit indication is introduced instead of implicit RAN area configuration. We prefer to keep it as baseline.

	CATT
	No
	Not see a need for optimization.

	Fujitsu 
	
	If option 3 is supported, TAIs could be absent if they are same as TAIs for CN tracking. In contrast, list of TAIs should be configured with the UE via RRC ignaling in case RAN area is different CN area.

	OPPO
	YES
	No much concern.

	ZTE
	No
	We think that this optimization is not needed. 

	ITRI
	No
	Don’t see the need.

	SONY
	-
	No strong view.

	Qualcomm
	No
	Unnecessary cross-layer optimization not applicable to all cases

	Sharp
	No
	Do not see the need.

	MTI
	No
	    Agree with Nokia

	Samsung
	No
	It looks like a tiny signaling optimization. We prefer to avoid lengthy discussions on what the default behavior should be if some parameter is missing. 

	Huawei, Hisilicon
	No
	Don't see the need.

	Ericsson
	Yes
	This is not an optimization, it would be very odd to configure the UE twice with same information.




19 companies provided view. 
TAIs could be absent if they are same as TAIs configured to the UE: 5
No: 12
Most companies do not see the need to support this. 
Proposal 8: TAIs configured in one RAN notification area shall be present even if they are same as TAIs configured to the UE; 

Signalling structure

Regarding the signaling structure for configuring RNAs to the UE:
option 2:As indicated in [2], “RAN2 understanding is that, in Option 2, RAN area signalling could be list of TAIs and, for each TAI, there would be also one or multiple RANACs. Thus from RRC signaling perspective, Option 3 could then be implemented as a subset of option 2 by not signalling RANACs for the list of TAIs. “. 
Based on it, it should be 
	TAI a
	RANAC x

	
	RANAC y

	
	‘’’’

	
	RANAC z

	TAI  b
	RANAC x

	..
	…

	TAI p
	RANAC d

	
	---

	
	RANAC e



Translate it to ASN.1 as below [10]: ([4], [8] proposed similar structure)
Approach 1:
RAN-NotificationAreaInfo		::=  CHOICE {
		-- Option 1
		cellList				SEQUENCE (SIZE (1..FFS)) OF CellGlobalIdNR,	
		-- Option 2
		ran-AreaConfigList		RAN-AreaConfigList,
}

RAN-AreaConfigList	::=			SEQUENCE (SIZE (1..FFS)) OF RAN-AreaConfig

RAN-AreaConfig	::=	SEQUENCE {
	-- If trackingAreaCode is not included, use TA of serving cell
	trackingAreaCode			TrackingAreaCode	OPTIONAL,	 
	ran-AreaCodeList			SEQUENCE (SIZE (1..FFS)) OF	RAN-AreaCode		OPTIONAL
}

RAN-AreaCode	::=				BIT STRING (SIZE (FFS))	

In [7], another structure was proposed, i.e. RAN area code is per TAI (if my understanding is correct)
Approach 2:
		RANArealist								SEQUENCE (SIZE (1..64))  OF RANArea
RANArea			::=  SEQUENCE {
	trackingAreaCode					TrackingAreaCode,
	ran-AreaCode						BIT STRING (SIZE (6),		OPTIONAL
}


2.4-Question 1: which signaling structure should be used for option 2, approach 1 or 2?
Please provide your view on 2.4-question 1. 
	Company's name
	Approach 1 or 2?
	Remark

	Intel
	1
	Align with agreement
How to signal if TAI list is same as NAS TAI list with this option could be further discussed. E.g. by making RAN-NotificationAreaInfo optional.


	Nokia
	1
	We are not sure if TrackingAreaCode should really be optional. If RANAC is subset of TAC then TAC should be mandatory and RANAC optional.

BTW, we would prefer to use INTEGER instead of BITSTRING

	MediaTek
	1
	This signaling structure aligns with agreements, and it covers all options in a succinct way.

	China Telecom
	1
	

	15. LG
	16. 1
	

	vivo
	1
	Approach 2 may result in more signaling overhead e.g., when there is more than one RANAC in one TAC.

	CATT
	1
	

	Fujitsu 
	1
	Option 1 is aligned with agreements.

	OPPO
	1
	

	ZTE
	1
	

	ITRI
	1
	

	Qualcomm
	1
	Agree with Nokia

	Sharp
	1
	

	MTI
	1
	

	Samsung
	
	We cannot see much difference between two approaches because both approaches uses SEQUENCE. The optional trackingAreaCode IE in approach 1 still can be present making it logical identical to approach 2. 

	Huawei, HiSilicon
	-
	There is not much difference. 1 is ok but TAC should be mandatory.

	Ericsson
	Modified 1
	We think it is simpler to define the IE RAN-NotificationAreaInfo as OPTIONAL, so that the UE uses the TAIs obtained from NAS if that is not provided. As said before, it would be odd and unfortunate to force network to signal the same information twice.

We also agree with Qualcomm and Nokia that trackingAreaCode within RAN-AreaConfig should be mandatory.

Proposed changes:
RAN-NotificationAreaInfo		::=  CHOICE {
		-- Option 1
		cellList				SEQUENCE (SIZE (1..FFS)) OF CellGlobalIdNR,	
		-- Option 2
		ran-AreaConfigList		RAN-AreaConfigList,
} OPTIONAL

RAN-AreaConfigList	::=			SEQUENCE (SIZE (1..FFS)) OF RAN-AreaConfig

RAN-AreaConfig	::=	SEQUENCE {
	trackingAreaCode			TrackingAreaCode,	 
	ran-AreaCodeList			SEQUENCE (SIZE (1..FFS)) OF	RAN-AreaCode		OPTIONAL
}



18 companies provided view. 
Approach 1: 14
2 companies can accept approach 1, and 1 companies would like to have some optimizations. 
5 companies commented that TAC should be mandatory present for option 2. Based company’s view in 2.3-Question 2, TAC should be mandatory present for option 2.  

Proposal 9: structure approach 1 is adopted, but TAC is mandatory present for option 2 and 3; 


2.4-Question 2: do you agree the structure above on option 1? i.e. using choice?
Please provide your view on 2.4-question 2. 
	Company’s name
	Yes or no?
	Remark

	Intel
	Yes
	

	Nokia
	Yes
	Generally good structure. See above question for more details.

	MediaTek
	Yes
	

	China Telecom
	Yes
	

	17. LG
	18. Yes
	

	vivo
	Yes
	

	CATT
	Yes
	

	Fujitsu 
	Yes 
	RAN2 agreed that the network can configure different options for different UEs and only one option is configured for a UE at a time at RAN2#99bis.
Choice structure is good.

	OPPO
	yes
	

	ZTE
	Yes
	

	ITRI
	Yes
	

	Qualcomm
	Yes
	

	MTI
	Yes
	

	Samsung
	
	The preliminary structure looks good with the top level CHOICE between the cell list and RAN area. What we need to clarify is whether to have SEQUENCE or CHOICE between RANAC and TAC. 

	Huawei, HiSilicon
	-
	CHOICE is ok but TAC should be mandatory. Besides, meaning of no list of RANAC should be specified.

	Ericsson
	Yes
	It should be fine, as long as we keep the whole IE optional.


17 companies provided view. 
Structure for option 1: 14

Proposal 10: structure approach 1 is adopted for option 1; 

Based on [4], the CellGlobalIdNR consists of PLMN id and cell identity. It is related to question 2.1-1.
–	CellGlobalIdNR
The IE CellGlobalIdNR specifies the NR Cell Global Identifier (NCGI), the globally unique identity of a cell in NR.
CellGlobalIdNR information element
-- ASN1START

CellGlobalIdNR ::=					SEQUENCE {
	plmn-Identity							PLMN-Identity,
	cellIdentity							CellIdentity
}

-- ASN1STOP

	· CellGlobalIdNR field descriptions

	cellIdentity
Identity of the cell within the context of the PLMN.

	plmn-Identity
Identifies the PLMN of the cell as given by the first PLMN entry in the plmn-IdentityList in SystemInformationBlockType1.





[bookmark: _Toc494150122]–	CellIdentity
The IE CellIdentity is used to unambiguously identify a cell within a PLMN.
CellIdentity information element
-- ASN1START

CellIdentity ::=					BIT STRING (SIZE (36)) –- RAN3 has agreed 36 bits

-- ASN1STOP
2.4-Question 3: If answer to 2.1-1 is yes, do you agree above signaling details on CellGlobalIdNR?
Please provide your view on 2.4-question 3. 
	Company's name
	Yes or no?
	Remark

	Intel
	Yes
	

	Nokia
	Yes
	CGI = PLMN+CellIdentity

	MediaTek
	Yes
	

	China Telecom
	Yes
	

	19. LG
	20. Yes
	

	vivo
	Yes
	

	CATT
	yes
	

	Fujitsu 
	
	We are not sure whether PLMN filed can be ignored in case multiple cells belong to the same PLMN.

	OPPO
	yes
	

	ZTE
	Yes
	

	ITRI
	Yes
	

	Qualcomm
	Yes
	

	MTI
	
	    Agree with Fujitsu. If multiple cells belong to the same PLMN, PLMN field may be ignored

	Samsung
	
	As iindicated earlier, the PLMN identity is not needed because it is obvious that cells configured by the network are the ones which must belong to the current serving PLMN. There is no benefit in trying to include cells belonging to a different PLMN because a UE will anyway perform TAU procedure, after which the network can assign a new cell list.

	Huawei, HiSilicon
	-
	As observed by Fujitsu, it makes no sense to repeat PLMN ID for each cell belonging to the same PLMN. Besides, as commented above, the main question is not that one, it is how the inter-PLMN resume works, e.g. from security perspective.

	Ericsson
	
	No need to signal PLMN.



17 companies provided view. 
signaling details on CellGlobalIdNR: 11
PLMN id is not needed: 6 (related to conclusion on 2.1-Question 1)

Proposal 11: signaling details on CellGlobalIdNR is adopted for option 1; 


Based on the discussion above, we could adopt following structure for RNA configuration for option 1-3:
RAN-NotificationAreaInfo		::=  CHOICE {
		-- Option 1
		cellList				SEQUENCE (SIZE (1..FFS)) OF CellGlobalIdNR,	
		-- Option 2 and 3
		ran-AreaConfigList		RAN-AreaConfigList,
}

RAN-AreaConfigList	::=			SEQUENCE (SIZE (1..FFS)) OF RAN-AreaConfig

RAN-AreaConfig	::=	SEQUENCE {
	trackingAreaCode			TrackingAreaCode		 
	-- ran-AreaCodeList is present for option 3
	ran-AreaCodeList			SEQUENCE (SIZE (1..FFS)) OF	RAN-AreaCode		OPTIONAL
}

RAN-AreaCode	::=				BIT STRING (SIZE (FFS))	--bit string or integer can be discussed;
–	CellGlobalIdNR
The IE CellGlobalIdNR specifies the NR Cell Global Identifier (NCGI), the globally unique identity of a cell in NR.
CellGlobalIdNR information element
-- ASN1START

CellGlobalIdNR ::=					SEQUENCE {
	plmn-Identity							PLMN-Identity, -- FFS, depends on conclusion on 2.1-1
	cellIdentity							CellIdentity
}

-- ASN1STOP

	· CellGlobalIdNR field descriptions

	cellIdentity
Identity of the cell within the context of the PLMN.

	plmn-Identity
Identifies the PLMN of the cell as given by the first PLMN entry in the plmn-IdentityList in SystemInformationBlockType1.





–	CellIdentity
The IE CellIdentity is used to unambiguously identify a cell within a PLMN.
CellIdentity information element
-- ASN1START

CellIdentity ::=					BIT STRING (SIZE (36)) –- RAN3 has agreed 36 bits

-- ASN1STOP


Proposal 12: agree above signalling structure for RNA configuration for option 1-3;
Others
In [6], how to manage RNA were proposed, e.g.
1 gNB should know the TA list of the UE and take it into account to determine the RAN notification area.
2 UE reports the visited cell list during the UE mobility in the RAN notification area to the network when UE resumes to CONNECTED state, e.g. performing RAN notification area update.
3 Time information for UE staying in the cell can also be reported to the network.
4 UE speed information is reported to the network.
 
Regarding 1, as pointed in [6], in TS 23.501, SA2 agreed that the TA list will be provided to the NR-RAN.
	The AMF, based on network configuration may provide assistance information to the NG-RAN, to assist the NG-RAN's decision whether the UE can be sent to RRC Inactive state.
Editor's note:	It is FFS if the UE provides indication of support for RRC inactive state on NAS or AS layer.
The "RRC Inactive assistance information" includes:
-	UE specific DRX values.
-	the Registration Area provided to the UE;
-	Periodic Registration Update timer
-	If the AMF has enabled MICO mode for the UE, an indication that the UE is in MICO mode.



· 1 no discussion in RAN2  is needed since SA2 has agreed this;

· 2/3 are related to agreement for connected mode. It would be good to wait for the decision there;
· 4, it is still FFS for IDLE mode cell reselection. It would be good to wait for that discussion.


In [9], default RNA was discussed based on assumption that RNA could be optionally configured for the inactive UEs. 

2.5-Question 1: whether RNA is optionally configured for the inactive UEs?
Please provide your view on 2.5-question 1. 
	Company's name
	Yes or no?
	Remark

	Intel
	Not for now
	It can be covered by signaling, e.g.
· For option 1, if RNA only contains current cell, then only 1 cell is contained;
· For option 3, if RNA only contains current TAI, we could make “ran-AreaConfigList” optional to reflect this;
· For option 2, if RNA only contains current RNA id, we still need signaling to distinguish option 2 and 3.
In summary, it can only be used for option 1 and 3. We can complete the signaling details first, and then consider it if there is sufficient benefit. 

	Nokia
	no
	it should be mandatory – UE should always have RAN area and update the location when outside of it. Anyway this would be just dedicated signaling optimization and we should not discuss it unless there is really some problems identified.

	MediaTek
	Not for now
	

	China Telecom
	No
	We prefer to have RNA mandatory if UE is configured to INACTIVE.

	21. LG
	22. Yes
	RNA should be essential to inactive UEs. However, it may be useful to have a default configuration regardless of which option the network use. For example, if the UE receives the RRC Connection Release kind of message for state transition to INACTIVE without RNA information, the UE can configure the RNA as a one cell received the message.

	vivo
	Yes
	In LTE Light Connection, when a UE entering into light RRC connection from RRC_CONNECTED, the UE may be (i.e., optionally) configured with ran-PagingAreaInfo. Allowing optionality of RAN paging area configuration by the network also has benefit of saving signaling overhead. In NR, we suggest similar mechanism could be reused.

	CATT
	no
	Should be mandatory. 

	Fujitsu 
	No 
	UE controlled mobility in RNA is an essential functional for inactive UEs. From standardization effort point of view, we can complete it.  

	ZTE
	No
	

	ITRI
	No
	

	SONY
	No
	The RNA should be configured from the gNB.

	Qualcomm
	No
	Premature optimization

	Sharp
	No
	Agree with Nokia.

	MTI
	No
	    It should be mandatory for NR RRC Inactive UEs.

	Samsung
	No
	It looks like a tiny signaling optimization. We prefer to avoid lengthy discussions on what the default behavior should be if some parameter is missing. 

	Huawei, HiSilicon
	No
	

	Ericsson
	Yes
	It should be optional only in the case the TAI list is meant to be used, so that network does not need to signal same information twice, which would be odd and unfortunate.


18 companies provided view. 
RNA is mandatory configured for the inactive UEs: 15

Proposal 13: RNA is mandatory configured for the inactive UEs for Rel-15; 




2.5-Question 2: if the answer to 2.4-questino 1 is yes, what default RNA should be? Current cell? Or current TA?
Please provide your view on 2.5-question 2. 
	Company's name
	Current cell or TA?
	Remark

	vivo
	TA
	Using current Cell or current TA as default RNA could both work. The latter is preferred because of potentially less UE mobility initiated signaling overhead. 

	Ericsson
	TA list provided by NAS
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	





Email discussion report
[bookmark: _Toc494187378]To be added.   Based on the input, Rapporteur suggests following proposals:
Proposal 1: for cell lists approach, RNA could contain cells from same or equivalent PLMNs, i.e. PLMN information should be contained together with cell id for List of cells; FFS on how to reduce signalling overhead;
Proposal 2: maximum number of cells in RAN notification area should be 32;
Proposal 3: NR Cell Identity (36 bits) are used as cell id for cell list approach; 
Proposal 4: maximum RAN Area IDs configured in one RNA is same as maximum number of cells in RAN notification area; 
Proposal 5: RANAC size should be decided by RAN3; 
Proposal 6: for the same cell, only 1 RANAC is broadcasted, and only 1 RANAC is configured in RNA (the network can still configure multiple RANAC for different cells to the UE as RNA); 
Proposal 7: maximum 16 TAIs can be configured in one RAN notification area; 
Proposal 8: TAIs configured in one RAN notification area shall be present even if they are same as TAIs configured to the UE; 
Proposal 9: structure approach 1 is adopted, but TAC is mandatory present for option 2 and 3; 
Proposal 10: structure approach 1 is adopted for option 1; 
Proposal 11: signaling details on CellGlobalIdNR is adopted for option 1; 

RAN-NotificationAreaInfo		::=  CHOICE {
		-- Option 1
		cellList				SEQUENCE (SIZE (1..FFS)) OF CellGlobalIdNR,	
		-- Option 2 and 3
		ran-AreaConfigList		RAN-AreaConfigList,
}

RAN-AreaConfigList	::=			SEQUENCE (SIZE (1..FFS)) OF RAN-AreaConfig

RAN-AreaConfig	::=	SEQUENCE {
	trackingAreaCode			TrackingAreaCode		 
	-- ran-AreaCodeList is present for option 3
	ran-AreaCodeList			SEQUENCE (SIZE (1..FFS)) OF	RAN-AreaCode		OPTIONAL
}

RAN-AreaCode	::=				BIT STRING (SIZE (FFS))	--bit string or integer can be discussed;
–	CellGlobalIdNR
The IE CellGlobalIdNR specifies the NR Cell Global Identifier (NCGI), the globally unique identity of a cell in NR.
CellGlobalIdNR information element
-- ASN1START

CellGlobalIdNR ::=					SEQUENCE {
	plmn-Identity							PLMN-Identity, -- FFS, depends on conclusion on 2.1-1
	cellIdentity							CellIdentity
}

-- ASN1STOP

	· CellGlobalIdNR field descriptions

	cellIdentity
Identity of the cell within the context of the PLMN.

	plmn-Identity
Identifies the PLMN of the cell as given by the first PLMN entry in the plmn-IdentityList in SystemInformationBlockType1.





–	CellIdentity
The IE CellIdentity is used to unambiguously identify a cell within a PLMN.
CellIdentity information element
-- ASN1START

CellIdentity ::=					BIT STRING (SIZE (36)) –- RAN3 has agreed 36 bits

-- ASN1STOP
Proposal 12: agree above signalling structure for RNA configuration for option 1-3;
Proposal 13: RNA is mandatory configured for the inactive UEs for Rel-15;

We should inform RAN3 about RAN2 agreements on RNA configuration. 
[bookmark: _Ref483233501]
Proposal 14: Send LS to RAN3 to inform RAN2 agreements on RNA configuration;
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