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1
Introduction

This document walks through the open items as discussed during RAN3#107e.
2
Discussion

2.1
Assigned Criticality for the new UE Radio Capability ID IE (all i/f’s)

Each and everywhere in the BL CRs for RACS, the criticality of the new UE Radio Capability ID IE is set to “reject” and marked be further discussed.

Introduction of a new protocol function requires for RAN protocol design to decide in which way the new feature is introduced:

-
If the new function is not an add-on to an existing one, a new procedure is defined. If it is critical for the sending side to know whether the procedure code is understood at all, the criticality on elementary procedure level is set to “reject” (“ignore and notify” was never used since Rel-99)

-
If the new feature is decided to be included into an existing elementary procedure,
-
if the successful execution of the new function is critical for the operation of the whole elementary procedure, the criticality of the respective IEs are set to “reject”. By that the sending node can also learn whether the receiving node has implemented the function.

-
if the successful execution of the new function is not critical, then the criticality is set to “ignore”.

There is also another aspect, which has to do with the ability of the assigned criticality to allow handling of different versions at both ends of the interface. If in later Releases certain functions are introduced in a non-homogenous way, the sending node may learn from a “first response” whether a feature is supported at the receiving node.

Having all that in mind, we propose to keep the criticality set to “reject” in all 4 BL CRs.

Proposal 1:
Keep the criticality set to “reject” for the the new UE Radio Capability ID IE in all 4 BL CRs.

2.2
Procedure name of the new “RACS ID Mapping” procedure (S1AP, NGAP)

The S1AP and the NGAP introduced the new UE Radio Capability ID Mapping procedure and the respective messages which contain the procedure name as well.

We are fine with that and propose to remove the FFSs.

Proposal 2:
Agree that the name “UE Radio Capability ID Mapping” for the new RACS procedure is a very fine and noble name and should be kept., while the Editor’s notes doubting such obvious noblesse can be removed.

2.4
Format of RACS ID

Current TS 23.003 specifies the RACS ID as follows:

29.2
UE radio capability ID

The UE radio capability ID is an identifier used to represent a set of UE radio capabilities, defined in 3GPP TS 23.501 [119] and in 3GPP TS 23.401 [72], composed as shown in figure 29.2-1.
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Figure 29.2-1: Structure of UE radio capability ID

The UE radio capability ID is composed of the following elements (each element shall consist of hexadecimal digits only):

1)
Type Field (TF): identifies the type of UE radio capability ID. The following values are defined:

-
0: manufacturer-assigned UE radio capability ID;

-
1: network-assigned UE radio capability ID; and

-
2 to F: spare values for future use.

2)
The Vendor ID is an identifier of UE manufacturer. This is defined by a value of Private Enterprise Number issued by Internet Assigned Numbers Authority (IANA) in its capacity as the private enterprise number administrator, as maintained at https://www.iana.org/assignments/enterprise-numbers/enterprise-numbers. Its length is 8 hexadecimal digits. This field is present only if the Type Field is set to 0;
NOTE:
The private enterprise number issued by IANA is a decimal number in the range between 0 and 4294967295 that needs to be converted to a fixed length 8 digit hexadecimal number when used within the UE Radio Capability ID. E.g. 32473 is converted to 00007ED9.

3) The Version ID is the current Version ID configured in the UCMF. This field is present only if the Type Field is set to 1. Its length is 2 hexadecimal digits.

Editor's Note:
The need for additional description of Version ID is ffs.

4)
Radio Configuration Identifier (RCI): identifies the UE radio configuration. Its length is 11 hexadecimal digits.

Proposal 4:
The length of the RACS ID is either 14 or 20 hexadecimal digits, which translates into a bit string of size 80 or 56. It is proposed to change the xAPs accordingly

2.4
Impact for EN-DC – RACS ID mapping retrieval from an en-gNB

At last meeting we have seen a discussion on whether the SN should be able to retrieve mapping information from the MN for a RACS ID.

For MR-DC, as the SN should have an NG-C connection to the 5GC, it should be able to retrieve the information via that interface instance.

For EN-DC, the en-gNB could fetch the information form the MN, which has cached the mapped UE Radio Capability Information (otherwise it wouldn’t have used it towards the SN). So, it is expected, that mapping retrieval only concerns X2 signalling for that scenario. If the en-gNB has only connection to a single eNB, it could be even considered, that the RACS ID used over X2 towards an en-gNB has only local scope, i.e. is used between the (secondary)en-gNB and the (master)eNB, probably with reduced scope and filtered for en-gNB needs.

As the RRC CG-ConfigInfo IE, defined in 38.331, contains the UE Radio Capability in 38.331 format, an assumed X2 RACS ID mapping procedure should contain the UE Radio Capability information in 38.331 format. We do not expect an en-gNB to “talk” 36.331, although a radio network node is assumed to perform that kind of conversion.
Proposal 4:
Consider including on X2AP a UE Radio Capability ID Mapping procedure. If the en-gNB has connection to a single eNB, the RACS ID used therein does not need to have global scope, as the Master eNB may maintain its own data base and perform filtering of the UE Radio Capability Information to cut the size down to EN-DC needs.

2.5
Impact for the RACS concept on inter-system handover signalling

While the issue on the different encoding formats (in fact “wrapping formats”) of the UE Radio Capability Information contained in the respective RRC inter-node message is of no relevance as long as a UE stays within a system, inter system mobility reveals some topics to be looked at.

UE Radio capability information was so far not transferred in between systems. Avoiding retrieval of UE Radio Capability Information at each intersystem mobility (irrespective whether in IDLE or CONNECTED) is a vital assumption for work in RACS. (The same holds for any kind of inter-CN node mobility).

Observation 5:
Exchange of UE Radio Capability Information between CN nodes at intra/inter-system mobility is vital for works on RACS.

Current S1AP contains UE Radio capability information in 36.331 format, NGAP in 38.331 format. Therefore, the UCMF can know the format of the UE Radio capability information without additional indication. As long as the UCMF acts as a pure cache, and even if the UCMF is able to convert the formats, as long as S1AP and NGAP kept signalling in a certain specified format, no additional indication is needed in any direction to indicate the RRC format. It is therefore proposed not change S1AP and NGAP to that respect.

Proposal 6:
Do not change S1AP or NGAP, keep the encoding of the UE Radio Capability on S1 and NG as currently defined, i.e. S1AP signalling an inter-RRC message in 36.331 format, on NGAP in 38.331 format - not precluding, but preferably not mandating UCMFs able to convert 38.331 and 36.331 encoding.

“Production” of PLMN assigned RACS IDs is assumed by retrieving UE capabilities from a UE only once, with a network wide filter, in order to avoid gradually built up of radio capability information. Such filter would need to be configured in all RAN nodes, 4G and 5G, which support RACS. Once such network-wide scoped capability information is retrieved, it can be used for as long as the UE stays on the network and e.g. the network didn’t change its supported bands/combinations.

Observation 7:
Assume E-UTRAN and NG-RAN to retrieve UE Radio Capabilities form the UE with a network-wide scope - by that to gradual built-up of UE Radio Capability would be necessary.

When it comes to inter-system handover between 4G and 5G, it can be assumed that a single set of UE Radio Capability information is usable in both, 4G and 5G parts of the network. It should be possible to allow a scheme where a single RACS ID is associated with the same set of 4G and 5G UE Radio Capabilities, equally usable in both parts of the system. 

If the RACS ID was “produced” in the 4G part and the UCMF is able to convert the formats, at mobility towards 5G, retrieval of 38.331 format with the same RACS ID would be possible. But even if the UCMF is not able to provide the converted information, it would be able to store the other RRC’s formatted variant under the same RACS ID, once retrieved from the UE in the 5G part of the system. Important is to keep the principle, that a RACS ID is only valid in the scope of a system. The UCMF would in principle store the mapping information per system. If a coordinated allocation of RACS IDs, i.e. to enable map one RACS ID to both, the 4G and 5G format of the UE Radio Capability Information, either additional information needs to be signalled to line both formats under one RACS ID or conversion at the UCMF needs to be assumed.

Another possibility would be to always operate with two RACS IDs, both having a per-system scope only but the IDs being unique for the whole network.

A summary of the possibilities in the table below

	
	1. One RACS ID for both formats, 
UCMF converts
	2. One RACS ID for both formats, 
UCMF does not convert
	3. Two RACS ID, one per system, 
UCMF does not convert

	RACS ID scope
	Unique in whole network, applicable to both systems
	Unique in whole network, applicable to one system only
	Unique in whole network, applicable to one system only

	Current BL CRs for S1/NG/S17/N55 signalling applicable
	yes
	Addition to link retrieved UE Radio Caps to an already allocated RACS ID
	yes

	AMF-MME info exchange at inter-system mobility
	RACS ID
	RACS ID
	Both RACS IDs

	NAS to re-allocate a RACS ID to UE at inter-system mobility
	no
	no
	yes


Proposal 8:
Solutions 1 and 3 would work with the currently planned S1/NG signalling and should be preferred. Other aspects have to be discussed in SA2.
3
Conclusion and Proposals
The following was observed and is proposed:
Proposal 1:
Keep the criticality set to “reject” for the the new UE Radio Capability ID IE in all 4 BL CRs.

Proposal 2:
Agree that the name “UE Radio Capability ID Mapping” for the new RACS procedure is a very fine and noble name and should be kept., while the Editor’s notes doubting such obvious noblesse can be removed.

Proposal 3:
The length of the RACS ID is either 14 or 20 hexadecimal digits, which translates into a bit string of size 80 or 56. It is proposed to change the xAPs accordingly

Proposal 4:
Consider to include on X2AP a UE Radio Capability ID Mapping procedure. The RACS ID used therein does not need to have global scope, as the Master eNB may maintain its own data base and perform filtering of the UE Radio Capability Information to cut the size down to EN-DC needs. 

Observation 5:
Exchange of UE Radio Capability Information between CN nodes at intra/inter-system mobility is vital for works on RACS.

Proposal 6:
Do not change S1AP or NGAP, keep the encoding of the UE Radio Capability on S1 and NG as currently defined, i.e. S1AP signalling an inter-RRC message in 36.331 format, on NGAP in 38.331 format - not precluding, but preferably not mandating UCMFs able to convert 38.331 and 36.331 encoding.

Observation 7:
Assume E-UTRAN and NG-RAN to retrieve UE Radio Capabilities form the UE with a network-wide scope - by that to gradual built-up of UE Radio Capability would be necessary.

Proposal 8:
Solutions 1 and 3 would work with the currently planned S1/NG signalling and should be preferred. Other aspects have to be discussed in SA2.

It is also proposed to agree on the (ridiculously short) TPs in R3-202154-2157.
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