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Abstract of the contribution: This contribution discusses the definition of 5G-GUTI size and mapping between 4G-GUTI and 5G GUTI.
1. Introduction

At S2#127 meeting 48 bits of 5G-S-TMSI is agreed in S2-184501. However the concrete field size of 5G-GUTI and mapping between 4G-GUTI/5G-GUTI has not been defined. This contribution analyses the above issue and gives our suggestion. 

2. Discussion
The 4G-GUTI is structured as :


<4G-GUTI> := <GUMMEI> <4G-TMSI>.  Where 

                         <GUMMEGI> := <MCC> <MNC> <MMEGI:16> and 

                         <4G-S-TMSI> := <MMEC:8>  <4G-TMSI:32>.
The 5G-GUTI is structured as:

<5G-GUTI> := <GUAMI> <5G-TMSI>. Where 

                      <GUAMI> := <MCC> <MNC> <AMF Region ID:x> <AMF Set ID:y> <AMF Pointer:z> and 

                <5G-S-TMSI> := <AMF Set ID> <AMF Pointer> <5G-TMSI:32?>.

AMF Region and AMF Set

Load Balancing: 

The MMEGI is MME Group ID, MMEC is MME Code. MMEC is unique within the MME pool area. Load balancing by eNodeB is performed between MMEs belonged to the same MMEGI, i.e. MMEs with the same PLMN and MMEGI value.
An AMF Set consists of AMFs that serve a given area and Network Slice. AMF Region ID+ AMF Set ID uniquely identifies the one AMF Set within one PLMN and AMF Pointer identifies one or more AMFs within the AMF Set. Load balancing by gNB is performed between AMFs that belonged to the same AMF set.
Slicing/DCN supporting: 

At the 4G network, when DCN is deployed, it is reflected on the MMEGI. At the 5G network, the Slice can be mapped to AMF Region ID+AMF set ID.  It should be possible that operator can directly do some mapping between the DCN and Network Slice. 
Proposal 1: From concept level, the 5G <AMF Region ID> and <AMF Set ID> is equal to EPS <MMEGI>. 
AMF Pointer
MMEC is unique within the MME pool area. AMF Pointer identifies one or more AMFs within the AMF Set. Except the special usage of Sharing AMF pointer, they all used to identify one NF. 
Proposal 2: From concept level, 5G <AMF Pointer> is equal to EPS <MMEC>.
Interworking supprot

To support the interworking when UE using the 5G-GUTI as old GUTI do the TAU at the MME, the 5G <AMF Region ID> + <AMF Set ID>+<AMF Pointer> shall have the same size as the <MMEGI>+<MMEC>. This can avoid the change on the DNS interface, i.e. impact on the MME. 

Now the question is on whether the <AMF Region ID> + <AMF Set ID> should have same size as <MMEGI>. Considering possible deployment of combined node and the UE may use the 5G-GUTI to derive the IDNNS(Intra Domain NAS Node Selector) used at the E-UTRAN RRC level Signaling. If the size of <AMF pointer> and  <MMEC> is different, this may cause difficult to select one combined node as the same value can not be used at different RAT, i.e. different routing table need on the eNB.  
Proposal 3:  It is proposed that same size of <AMF Region ID><AMF Set ID><AMF Pointer> as <MMEGI><MMEC>.
Proposal 4:  It is proposed that same size of <AMF pointer> as <MMEC>.
Maximum number of AMF Set ID values

Per proposal 4, we check whether the AMF pointer size equal to MMEC will cause some problem. Under the conclusion of proposal 3, two different options has been proposed till now:

· Option 1: AMF Region ID shall be of 8 bits length. AMF Set ID shall be of 12 bits length. AMF Pointer shall be of 4 bits length. This is discussed in S2-181889 and not aligned with P4.
· Option 2: AMF Region ID shall be of 8 bits length. AMF Set ID shall be of 8 bits length. AMF Pointer shall be of 8 bits length. This is prososed in S2-182000 and alignd with P4. 
For Option 1, the argument is that the number of AMF Set has a link to the isolated enteprise Network Slices. Considering the the structure and length of the network slice identifier S-NSSAI as defined in TS 23.003 at least 2000 AMF Set IDs is suggested to be supported in 5GS. However whether it is really realistic to deploy more than 2000 AMF Set in one region is questionable. 

There are no necessity of 1:1 mapping of Network slice and AMF set, i.e. more than one Network Slice can be mapped to one AMF set. Also one network slice is defined as e2e network, it includes the support from RAN/Transport/Network plan/ Management…. . If different AMF set is to be used, it means they can have separated Transport/Managemnt… even we assume the RAN is sharing. In reality this will add some burden to operator if more isolated slice is required. So from our view fully isolated slice, i.e. AMF set,  may be not too much. 
And per option 2, it can at least support  256 different isolated AMF type in one AMF region. We think for the 5GS deployment this should be enough, i.e. the P4 will not add constraint at the network deployment. 
Proposal 5:  The requirement of at least 2000 AMF Set IDs need be confirmed from operator.Before that, it is assumed that maximun 256 AMF set in one AMF region is enough.
Network Sharing support

To support the network sharing, in EPC network the MMEGI need be coordinated among differnet sharing operators. Similar approach can be considered at the 5G network. One approach is to remove the coordination work instead the PLMN ID informaton is moved to the 5G-TMSI. We see this introdcue some issue to be considered. 

Impact on the gNB:  

· MO signaling, the GNB/ng-eNB need always check the SEL-PLMN information which is conveyed at the RRC layer.  

· AMF reallocation, the GNB/ng-eNB need remember the “Reroute NAS message” is coming from which PLMN and only do the AMF selection among the AMFs within that PLMN.  
Impact on the 5G-TMSI allocation:  
·  Operator/vendor may have some special TMSI planning. The special bit setting only need for the network sharing area. So the AMF need be configured for different TMSI planning in the sharing /non-sharing area, i.e. the coordination work is changed to different AMF Setting configuration.
·  This will reduce the total amount of support UE in one AMF NF, i.e. may need more AMF NF in the network sharing area. 
Proposal 6:  For network sharing case, it is suggested to keep the original mechanism, i.e. do the <AMF Region ID><AMF Set ID> coordination work among different sharing operators.
3. Proposals
Based on above analysis, it is proposed that AMF Region ID shall be 8 bits length. AMF Set ID shall be of 8 bits length. AMF Pointer shall be of 8 bits length. The following mapping mechanism applies:
-
5G <MCC> maps to EPS <MCC>

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

-
5G <AMF Region ID:8> and <AMF Set ID:8> maps to EPS <MMEGI> 
-
5G <AMF Pointer:8> map to EPS <MMEC>
-
5G <5G-TMSI:32> maps to EPS <TMSI>
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