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Abstract:
At CT1#110, considering that the UE policies (for at least ANDSP and URSP) will not be delivered to UE through OMA DM methods, CT1 decided to park 24.568, which has been set up to define a MO for UE policies and thus points to using of OMD DM. Instead at CT1#110 it was decided to start a new TS, TS 24.5xx for such UE policies. With that, a way of presenting the data structure of the UE policies and definition of that data must be worked out. This paper looks at using tabular formats to specify such policies.
1.
General

At CT1#110, considering that the UE policies (for at least ANDSP and URSP) will not be delivered to UE through OMA DM methods. Indeed policies such as URSP are provided by the PCF to the UE and the PCF does not support use of OMA DM. CT1 at CT1#110, decided to park TS 24.568, which was meant to define a MO for UE policies (note the TS number 24.568 is meant to be the 5GS "corresponding" TS to 24.368 – ANDSF MO). Instead at CT1#110 it was decided to start a new TS, TS 24.5xx for such UE policies. 

However, if CT1 does not specify a MO, then what method of documentation in 24.5xx will be used to specify and document the data structures and the data fields of these UE policies? Already known to 3GPP, besides OMA's way of documenting by use of a data "tree" structure, there are methods such as ASN1, CSN1, or tabular formats (like used in 24.008, 24.301 and 24.501). There is no doubt that within CT1, a table format is most familiar – one just have to look into 24.008, 24.301 etc – but if CT1 choose to use tabular formats, how do we tabulate nested data structures (something not readily done up to now in 24.008 and 24.301)? This discussion paper looks further into use of tabular formats and how in such table we can address nested data structures.
2.
Discussion & Analysis

2.1
What are the "needs"
First let's analyse what is that we need to document, i.e. what forms are these UE policies.

In 24.501 v1.1.0, subclause 6.2.9, this (copy & pasted here) is specified for URSP

<snip … from 24.501, subclause 6.2.9>

6.2.9
URSP

Editor's note:
Which entity in the UE handles URSP is FFS

The URSP defined in 3GPP TS 23.503 [10] is a set of one or more URSP rules, where a URSP rule is composed of:

a)
a precedence value of the URSP rule;

b)
a traffic descriptor, including:

1)
one or more application identifiers; or

2)
IP 3 tuple(s) as defined in 3GPP TS 23.503 [10]; and

c)
one or more route selection descriptors each consisting of a precedence value of the route selection descriptor and either

1)
at least one of the followings:

A)
SSC mode;

B)
S-NSSAI(s);

C)
DNN(s); and

D)
preferred access type; or

2)
non-seamless non-3GPP offload indication.

Only one URSP rule in URSP can be a default URSP rule and the default URSP rule shall contain a match all traffic descriptor. If a default URSP rule and one or more non-default URSP rules are included in URSP, any non-default URSP rule shall have lower precedence value than (i.e. shall be prioritised over) the default URSP rule.
…..
<snap>

From the extract from 24.501, subclause 6.2.9, It is clear that for each URSP rule, there can be many different data fields (e.g. traffic descriptors, route selection descriptors) within which there are structures of data information (such as SSC mode, DNNs). So in fact the URSP policy will be a collection of data with nested data structures.

Judging from what is in 24.368 (ANDSF MO), the ANDSP policies, we believe, will also be collections of data that have nested data structures.

· Observation:
The UE policies of ANDSP and URSP will be a collection of data that have nested data structures.
So what we need for 24.5xx when we specify the data information for URSP and ANDSP is to adopt tabular formats where nested data structures are not just be represented but easy to identify.

2.2
Borrowing from RAN2 and RAN3
In our investigation, we found that RAN2 (in UMTS, TS 25.331) and RAN3 (both in UMTS and in LTE, see TS 36.413) have used tabular formats to document their nested data structures before in a second step they are translating this into ASN.1. In Annex of this paper, we have extracted some examples from each of those TSs.
In both 25.331 and 36.413, RAN2 and RAN3 have used ">" (forward arrow) to indicate the nested data fields. 
And for each level of depth there will be an additional ">". 
So the 1st level of nested data will have one ">", [see Annex yellow highlighted cells] and
the 2nd level of nested data will have two ">>"s, [see Annex green highlighted cells] and
the 3rd level will have three ">>>"s, [see Annex blue highlighted cells] and so on.

We also note that RAN3 – in 36.413 – has gone even more explicit by not only using ">" but also indentation.

This we note is quite illustrative and in particular when there are a series of nested data structures and that these data structures are nested at different depths, such indentation helps the reader (and implementers).

· Proposal 1:
CT1 adopts for 24.5xx, the 25.331 and 36.413 methods of documenting nested data structures, in particular the 36.413 methods of indentation for each level of data.
However, adopting RAN2's and RAN3's method does not mean CT1 has to do exactly the way it is done in 25.331 or 36.413. Looking at the examples given in the Annex, there might be no need for the last column or the last two columns. The applicability of specific information should be adjusted (or even added) by CT1 depending on our needs. However, it would be good to adopt also the "Range", "Type and reference" and "Semantics descriptions" as those can spell out for users of 24.5xx:-
· if a data structure is optional, does it at least has to have one occurrence and then how many maximum re-occurrences it can have,

· where – in which other subclause – the decodes are given,

· what the data structure is for or about.

· Proposal 2:
In adopting the documentation methods of 25.331 and 36.413, CT1 should tailor the tabular format to fit CT1's needs.
In addition, both RAN2 and RAN3 in 25.331 and 36.413 use ASN1 definitions for their format data structures. This paper certainly does not propose that CT1 adopts ASN1 for 24.5xx. We see that we will still be using tables to detail the data fields and codlings much like what CT1 has in 24.008 subclauses of clause 10 and 24.301 subclauses of clause 9.9.

3.
Applying 36.413 methods to an example UE policy
To see how the documentation methods of 36.413 could work for us, let us try an example.
Taking what we currently know of the make up of the URSP policy, we make an attempt to document that applying the method use in 36.413. Our result is shown in Table 3.1

	Data Group Name
	Presence
	Range
	Type and reference
	Semantics description

	URSP rule identifier
	M
	
	t.b.d
	

	Precedence value of URSP rule
	M
	
	t.b.d
	Precedence value of URSP rule

	Policy section identifier
	M
	
	t.b.d
	

	Traffic descriptor list
	
	1
	
	

	> Traffic descriptor item IEs
	
	1..<maximum number of descriptors>
	
	

	>> Application identifier list
	
	0..1
	
	

	>>> Application identifier item IEs
	
	1..<max number of applications>
	
	

	>>>> application identity
	M
	
	t.b.d
	App Ids associated to indicated traffic descriptor

	>> IP 3-tuple list
	
	0..1
	
	

	>>> IP 3-tuple list IEs
	
	1..<max number of tuples>
	
	

	>>>> IP 3-tuples
	M
	
	t.b.d, 

See also 3GPP TS 23.503 
	3-tuple entry of protocol, server side IP address and port number

	
	
	
	
	

	Route selection descriptors
	
	1..<max number of routes>
	
	

	>precedence value
	M
	
	t.b.d.
	Precedence value of route selection descriptor

	CHOICE Route selection components
	
	
	
	

	>3GPP route selection components
	
	
	
	At least one of the 3GPP route selection components needs to be present.

	>>List of S-NSSAI(s)
	M
	
	t.b.d
	

	>>>SSC mode
	C
	1
	t.b.d
	

	>>>S-NSSAI(s)
	C
	1..<max number of S-NSSAI>
	t.b.d
	

	>>>DNN(s)
	C
	1..<max number of DNN>
	t.b.d
	

	>>>Access type preference
	C
	
	t.b.d
	

	>non-seamless non-3GPP route selection components
	
	
	
	

	>>non-seamless non-3GPP offload indication
	M
	
	t.b.d
	


Table 3.1
4.
Conclusion and way forward

In conclusion, Intel would urge that :-

· CT1 adopts a tabular format to document the data constructs of UE policies for 5GS, i.e for 24.5xx;
· The adopted tabular format should allow for clear illustration of nested data structures;

· The example given in Table 3.1 be the template for further work on TS 24.5xx.


Annex

<snip … from 25.331 – Radio Resource Control (RRC) Protocol specification>

10.2.15
HANDOVER FROM UTRAN COMMAND
This message is used for handover from UMTS to another system e.g. GSM. One or several messages from the other system can be included in the Inter-RAT message information element in this message. These messages are structured and coded according to that systems specification.


RLC-SAP: AM


Logical channel: DCCH


Direction: UTRAN(UE

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message Type
	
	

	UE information elements
	
	
	
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	
	

	SR-VCC Info
	CV-SRVCC
	
	SR-VCC info 10.3.4.24a
	
	REL-8

	rSR-VCC info
	CV-rSRVCC
	
	rSR-VCC Info
10.3.3.36a
	
	REL-11

	Activation time
	MD
	
	Activation time 10.3.3.1
	Default value is "now"
	

	RB information elements
	
	
	
	
	

	RAB information list
	OP
	1 to <maxRABsetup>
	
	For each RAB to be handed over. In handover to GERAN Iu mode the RAB information is included in the GERAN Iu message below.
	

	>RAB info
	MP
	
	RAB info 10.3.4.8
	
	

	RAB info to replace
	CV-SRVCC
	
	RAB info to replace 10.3.4.11a
	
	REL-8

	Other information elements
	
	
	
	
	

	CHOICE System type
	MP
	
	
	This IE indicates which specification to apply, to decode the transported messages
	

	>GSM
	
	
	
	
	

	>>Frequency band
	MP
	
	Enumerated (GSM/DCS 1800 band used), GSM/PCS 1900 band used)
	
	

	>>CHOICE GSM message
	
	
	
	
	

	>>>Single GSM message
	MP
	
	Bit string (no explicit size constraint)
	Formatted and coded according to GSM specifications The first/leftmost/most significant bit of the bit string contains bit 8 of the first octet of the GSM message.
	

	>>>GSM message List
	MP
	1.to.<maxInterSysMessages>
	Bit string (1..512)
	Formatted and coded according to GSM specifications. The first/leftmost/most significant bit of the bit string contains  bit 8 of the first octet of the GSM message.
	

	>>CHOICE GERAN System Info type
	OP
	
	
	
	REL-6

	>>>SI
	MP
	
	GERAN system information

10.3.8.4f
	See [44]
	REL-6

	>>>PSI
	MP
	
	GERAN system information

10.3.8.4f
	See [44]
	REL-6

	>GERAN Iu
	
	
	
	
	REL-5

	>>Frequency band
	MP
	
	Enumerated (GSM/DCS 1800 band used), GSM/PCS 1900 band used)
	
	REL-5

	>>CHOICE GERAN Iu message
	
	
	
	
	REL-5

	>>>Single GERAN Iu message
	MP
	
	Bit string (no explicit size constraint)
	Formatted and coded according to [53]. The first/leftmost/most significant bit of the bit string contains bit 8 of the first octet of the message.
	REL-5

	>>>GERAN Iu message List
	MP
	1 to <maxInterSysMessages>
	Bit string (1..32768)
	Formatted and coded according to [53]. The first/leftmost/most significant bit of the bit string contains bit 8 of the first octet of the message.
	REL-5

	>cdma2000
	
	
	
	
	

	>>cdma2000MessageList
	MP
	1.to.<maxInterSysMessages>
	
	
	

	>>>MSG_TYPE(s)
	MP
	
	Bit string (8)
	Formatted and coded according to cdma2000 specifications. The MSG_TYPE bits are numbered b0 to b7. The first/leftmost/most significant bit of the bit string contains bit 7 of the MSG_TYPE.
	

	>>>cdma2000Messagepayload(s)
	MP
	
	Bit string (1..512)
	Formatted and coded according to cdma2000 specifications. The first/leftmost/most significant bit of the bit string contains the bit 7 of the first octet of the cdma2000 message.
	

	>E-UTRA
	
	
	
	
	REL-8

	>>E-UTRA message
	MP
	
	Octet string
	Formatted and coded according to E-UTRA specifications The first/leftmost/most significant bit of the octet string contains bit 8 of the first octet of the E-UTRA message.
	REL-8


	Condition
	Explanation

	SRVCC
	This IE is mandatory present when an SR-VCC procedure is initiated and not needed otherwise.

	rSRVCC
	This IE is mandatory present when an rSR-VCC procedure is initiated and not needed otherwise.


10.2.16
HANDOVER FROM UTRAN FAILURE
This message is sent on the RRC connection used before the Inter-RAT Handover was executed. The message indicates that the UE has failed to seize the new channel in the other system.


RLC-SAP: AM


Logical channel: DCCH


Direction: UE(UTRAN

	Information Element/Group name
	Need
	Multi
	Type and reference
	Semantics description
	Version

	Message Type
	MP
	
	Message Type
	
	

	UE information elements
	
	
	
	
	

	RRC transaction identifier
	MP
	
	RRC transaction identifier 10.3.3.36
	
	

	Integrity check info
	CH
	
	Integrity check info 10.3.3.16
	
	

	Other information elements
	
	
	
	
	

	Inter-RAT handover failure
	OP
	
	Inter-RAT handover failure 10.3.8.6
	
	

	CHOICE System type
	OP
	
	
	This IE indicates which specification to apply to decode the transported messages
	

	>GSM
	
	
	
	
	

	>>GSM message List
	MP
	1.to.<maxInterSysMessages>
	Bit string (1..512)
	Formatted and coded according to GSM specifications. The first/leftmost/most significant bit of the bit string contains bit 8 of the first octet of the GSM message.
	

	>GERAN Iu
	
	
	
	
	REL-5

	>>GERAN Iu message List
	MP
	1 to <maxInterSysMessages>
	Bit string (1..32768)
	Formatted and coded according to [53]. The first/leftmost/most significant bit of the bit string contains bit 8 of the first octet of the message.
	REL-5

	>cdma2000
	
	
	
	
	

	>>cdma2000MessageList
	MP
	1.to.<maxInterSysMessages>
	
	
	

	>>>MSG_TYPE(s)
	MP
	
	Bit string (8)
	Formatted and coded according to cdma2000 specifications. The MSG_TYPE bits are numbered b0 to b7. The first/leftmost/most significant bit of the bit string contains bit 7 of the MSG_TYPE.
	

	>>>cdma2000Messagepayload(s)
	MP
	
	Bit string (1..512)
	Formatted and coded according to cdma2000 specifications. The first/leftmost/most significant bit of the bit string contains bit 7 of  the first octet of the cdma2000 message.
	

	>E-UTRA
	
	
	
	
	REL-8

	>>E-UTRA message
	OP
	
	Octet string
	Formatted and coded according to E-UTRA specifications. The first/leftmost/most significant bit of the octet string contains bit 8 of the first octet of the E-UTRA message.
	REL-8


<snap>

<snip … from 36.413 – S1 Application Protocol (S1AP)>

9.1.8.4
S1 SETUP REQUEST

This message is sent by the eNB to transfer information for a TNL association.

Direction: eNB ( MME
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.1.1
	
	YES
	reject

	Global eNB ID
	M
	
	9.2.1.37
	
	YES
	reject

	eNB Name
	O
	
	PrintableString(SIZE(1..150,…))
	
	YES
	ignore

	Supported TAs
	
	1..<maxnoofTACs>
	
	Supported TAs in the eNB.
	GLOBAL
	reject

	>TAC
	M
	
	9.2.3.7


	Broadcast TAC.
	-
	

	>Broadcast PLMNs
	
	1..<maxnoofBPLMNs>
	
	Broadcast PLMNs.
	-
	

	>>PLMN Identity
	M
	
	9.2.3.8
	
	
	

	>RAT-Type
	O
	
	9.2.1.117
	RAT-Type associated with the TAC of the indicated PLMN(s).
	YES
	reject

	Default Paging DRX
	M
	
	9.2.1.16
	
	YES
	ignore

	CSG Id List
	
	0..1
	
	
	GLOBAL
	reject

	>CSG Id
	
	1 .. <maxnoofCSGIds>
	9.2.1.62
	
	
	

	UE Retention Information
	O
	
	9.2.1.112
	
	YES
	ignore

	NB-IoT Default Paging DRX
	O
	
	9.2.1.114
	
	YES
	ignore


	Range bound
	Explanation

	maxnoofTACs
	Maximum no. of TACs. Value is 256.

	maxnoofBPLMNs
	Maximum no. of Broadcast PLMNs. Value is 6.

	maxnoofCSGIds
	Maximum no. of CSG Ids within the CSG Id List. Value is 256.


<snap>

