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1
Introduction

According to stage 2 (TS 23.501/23.502) the UE needs to maintain a 4G-GUTI and a 5G-GUTI, and there is also a mapping defined between the 2 identities by SA2 in Annex B of TS 23.501 and by CT4 in TS 23.003, but the exact relationship between the value ranges of the 2 parameters is in our view still not fully clear.

In a similar way, the terms tracking area and tracking area identity are used both in the context of LTE (E‑UTRAN@EPC), eLTE (E-UTRAN@5GC) and NR, and it is not clear whether in all these cases the TAI has the same format. If yes, another question is whether the different TAIs are sharing a single value range, or whether the value ranges are considered to be independent. In the first case, a PLMN would have a single range of 65k available to address all its LTE, eLTE and NR tracking areas. So the question to operators is whether this is sufficient.

Finally, CT1 needs to make a decision on the relationship between the "lists of forbidden TAs for roaming" in 24.301 and 24.501.
The present paper attempts to discuss the open issues and proposes to send an LS to SA2, RAN2 and RAN3 in order to achieve a common understanding.

2
4G-GUTI vs. 5G-GUTI

One reason why the relationship between these 2 parameters may be of interest for CT1 is that for inter-system change between S1 mode and N1 mode the UE is using a 5G-GUTI mapped from a 4G-GUTI to identify itself towards the AMF. (In the reverse direction it uses a 4G-GUTI mapped from a 5G-GUTI.) Now the question is whether/how the AMF can determine the old AMF or old MME from where it needs to retrieve the subscriber context:
i)
is the "5G-GUTI" itself sufficient to determine the type of the old node (this would mean that native and mapped 5G-GUTIs are sharing the total value range, and sub-range of it is mapped to MMEs and the remaining sub-range is mapped to AMFs; consequence is that this would limit the available address range for EPS and 5GS);
ii)
or do we need something like the P-TMSI/GUTI type in 4G in order to discriminate between native and mapped 5G-GUTIs? – If yes, then it should rather be introduced now, not with 2 years delay as with the P-TMSI/GUTI type.
Note that the indication that the UE is "moving from EPC" can be provided in 2 cases:

-
initial registration by a UE in dual registration mode providing a native GUTI,

-
mobility registration update by a UE in single registration mode providing a mapped GUTI.

So this indication by itself is not sufficient to distinguish between native and mapped GUTI. The AMF would need to combine it at least with the 5GS registration type. For the time being this could work, but using this combination of parameters is more complicated than using one specific, dedicated parameter e.g. "5G-GUTI type", and thus it might be less future proof.
Note also that SA2 did not exclude that the 4G-GUTI and 5G-GUTI have different format. According to TS 23.501, Annex B, the mapping between 4G-GUTI and 5G-GUTI is defined in the following way:
<snip>

Annex B (normative):
Mapping between temporary identities

When interworking procedures with N26 are used and the UE performs idle-mode mobility from 5GC to EPC the following mapping from 5G GUTI to EPS GUTI applies:

-
5G <MCC> maps to EPS <MCC>

-
5G <MNC> maps to EPS <MNC>

-
5G <AMF Region ID> maps to EPS <MMEGI>

-
5G <AMF Set ID> and 5G <AMF Pointer> map to EPS <MMEC>

-
5G <5G-TMSI> maps to EPS <TMSI>

NOTE:
The mapping described above does not necessarily imply the same size for the 5G GUTI and EPS GUTI fields that are mapped. The size of 5G GUTI fields and other mapping details will be defined in TS 23.003 [19].

<snap>
So SA2 did not take any decision about the size of the individual fields of the 5G-GUTI.
In the meantime CT4 specified in TS 23.003 that the total length (in bits) of the 4G-GUTI and 5G-GUTI are the same, and they also defined a 1:1 mapping between the two parameters. 
In so far it is possible to implement the mapping on the UE side. But the question to network vendors and operators (in CT1) remains:

Q1: Is your understanding that - from the above 2 options - it is option i) or option ii) that will be used? 

Q2: If it is option ii), do we need an explicit 5G-GUTI type, or do you think the combination of "moving from EPC" with the 5GS registration type is sufficient?

In any case, if it is option ii), then this should be documented in some way in stage 3, because currently from stage 2 it does not become fully clear.

3
TAI, E-UTRAN-TAI and NR-TAI

For the tracking area identity (TAI), there are a number of open issues which should be agreed by RAN2, RAN3, SA2 and CT1, so that all parties are 'on the same page' and there are no late surprises.

Q1) If an eNB is connected both to an EPC and to a 5GC, will it broadcast
-
only 1 TAI value which is common for E-UTRAN connected to EPC and for E-UTRAN connected to 5GC

-
or 2 TAI values, one for E-UTRAN connected to EPC and E-UTRAN connected to 5GC each?

Current "common understanding" seems to be that as a rule only 1 TAI value will be broadcast, but CT1 should ask RAN2for an official confirmation. 
(Note that TS 36.331 also allows a shared network cell to broadcast 1 TAI per PLMN ID, so if the 5GC to which the eNB is connected uses a different PLMN ID, it would be possible to broadcast different TAI values for EPC and 5GC)
Q2) Does the TAI broadcast by a gNB and the TAI broadcast by an eNB have the same format?

If the answer to Q2 is "1 TAI value", then using different formats for the TAI broadcast by a gNB and the TAI broadcast by an eNB would have the consequence that the AMF needs to handle different formats, dependent on the connected RAT.
This would be technically feasible, but on the other hand we do not see a need for it, so we suggest to inform RAN2, RAN3 and SA2 that CT1 has decided that the TAIs for E-UTRAN connected to EPC, E-UTRAN connected to 5GC, and NR have the same format.

Q3) If the answer to 2) is yes, are the TAIs broadcast by a gNB and the TAI broadcast by an eNB sharing a single numbering space or are they considered separate numbering spaces?
Or to rephrase the question: currently the 24.301 NAS protocol supports 65k TAI values in a network (i.e. for 1 PLMN ID). Is this value range of 65k large enough as address space to cover both E-UTRAN TAIs and NR TAIs? Or do we foresee that for NR we will have to assign so many additional TAIs that a separate range of 65k values is needed?
Having separate value ranges would mean for example that in the TAI list allocated during registration the 24.501-NAS protocol would need to discriminate between E-UTRAN TAIs and NR TAIs. So it would be possible to assign a TAI list which includes a NR TAI and an E-UTRAN TAI (for E-UTRAN cells connected to 5GC), both with the same value, and the UE could move within the 5GS between NR and E-UTRAN cells without performing a mobility registration update.

This would be technically feasible, but it introduces an additional complexity which should be avoided if possible.
So we propose the following:

CT1 agrees to use a single numbering space and asks SA2, RAN2 and RAN3 to comment on this.
4
Forbidden TAI lists

Finally, CT1 needs to specify more clearly, how many different TAI lists the UE needs to handle.

TS 24.501, subclause 5.3.5, is referring to "5GS forbidden tracking areas for roaming" which seems to imply that this list is different from the list of "forbidden tracking areas for roaming" defined in TS 24.301. But in many other places the specification is just referring to "forbidden tracking areas", so CT1 should create an own subclause for the list of "5GS forbidden tracking areas for roaming" (similar to TS 24.301, subclause 5.3.2) which also clarifies the relationship to the 24.301 list of "forbidden tracking areas for roaming".

Note that these lists are used by AS to determine whether a cell is suitable (see TS 36.304/38.304). Especially for an E‑UTRAN cell which can be connected to an EPC, a 5GC or both, it will be relevant whether the decision can be based on a single list or whether 2 lists need to be considered, one for each core network type.

If CT1 agrees to use 2 separate lists, one for S1 mode and one for N1 mode, CT1 should inform RAN2 via LS about this decision.

