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1	Introduction
During RAN2#98, it was discussed based on R2-1704212 whether the ASN.1 for UE capabilities should be moved entirely to TS38.306 instead of having them in TS38.331 like with LTE. No decision was made since more detailed analysis was not provided – to resolve the issue, we provide some analysis of the consequences of moving the ASN.1 of UE capabilities from TS38.331 to TS38.306.
2	UE capability definitions
2.1	Moving UE capabilities to 38.306 
RAN2#98 already decided that both the procedures and ASN.1 for the UE capabilities should be put to a dedicated section of RRC, and that duplication should be avoided by only having the full capability descriptions in TS38.306 (i.e. not in RRC field descriptions anymore). However, the proposal on moving all of these to TS38.306 was postponed pending further analysis.
The UE capabilities in LTE ASN.1 can be divided into several parts: 
1. Messages referring the UE capabilities: DL-DCCH-Message and UL-DCCH-Message refer to the messages involved in UL capability enquiries. They are transparent to the message contents. 
2. Messages for actual UE capability enquiries: The messages UECapabilityEnquiry and UECapabilityInformation are used by eNB/UE to accomplish the capability requests.
3. UE capability IEs: The actual UE capabilities are defined using UE-CapabilityRAT-Container, where the UE capabilities are referred to as OCTET STRINGs, and are further defined in the IE UE-EUTRA-Capability.
To be able to move 
We note the following for each of these bullet points:
· Messages referring the UE capabilities: The contents are such that they are required to be in RRC to be able to compile the ASN.1. That cannot be changed easily. 
· Messages for actual UE capability enquiries: The messages corresponding to bullet 2 could also be made transparent using OCTET STRING e.g. like this (adapting the current LTE messages for the sake of example):
UECapabilityEnquiry ::=				SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE {
			ueCapabilityEnquiry-r15				OCTET STRING,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}


UECapabilityInformation ::=			SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		c1									CHOICE{
			ueCapabilityInformation-r15			OCTET STRING,
			spare7 NULL,
			spare6 NULL, spare5 NULL, spare4 NULL,
			spare3 NULL, spare2 NULL, spare1 NULL
		},
		criticalExtensionsFuture			SEQUENCE {}
	}
}
The field descriptions of the message would then indicate that the contents are further described in 38.306, and the actual contents would be defined there. However, it would also be possible to just use the structures defined in 38.306 in 38.331 without any OCTET STRINGs, that would just require compiling ASN.1 from 38.331 together with ASN.1 from 38.306 (see below for some discussion on this).
· UE capability IEs: contents are such that they could be moved to a different specification, with the only problem being that there would be a need to IMPORT some 38.331 definitions to ASN.1 in 38.306. However, at least 38.331 would still be able to be compiled without IEs in 38.306.
· General: If done as described above, the procedural text could still be also contained inside 38.306, as all the IE definitions would be there and the specification would only refer to those parts.
Observation 1: It is possible to move the UE capability IEs away from 38.331 so that the ASN.1 of 38.331 can still be compiled independently.
However, there are also some drawbacks to this that can be noted:
1. TS38.306 would become subject to ASN.1 review at the end of release
2. Some ASN.1 guidelines would be needed to 38.306 (most likely same or similar as those in 38.331)
3. There are two choice how to compile ASN.1 in 38.306: Either duplication of ASN.1 or joint compilation is needed to ensure 38.306 ASN.1 works:
Either
a. IEs needed for the sake of ASN.1 compilation of UE capability IEs would need to be duplicated in TS38.306 
or
b. ASN.1 from TS38.306 would need to be always compiled together with (part of) ASN.1 from 38.331
4. ASN.1 becomes more fragmented as it’s stored in two specifications, and use of OCTET STRING creates some additional overhead (which should be small compared to the overall size of the UE capabilities, but still)
5. OCTET STRING hides the structure of the ASN.1, which may lead to issues: There is only one AS release version, but UE may also early-implement some features. Therefore, instead of OCTET STRING being used, we could simply use the named IE (just like in LTE!). This would still retain the existing structure but require that 38.331 and 38.306 have to be compiled together.
Observation 2: There are several drawbacks to having ASN.1 in TS38.306: ASN.1 review, duplication of at least some text between the specifications, and having to compile two specifications at once.
We would also note that compiling two specifications at once should not be a deciding factor: For example in Unix, it’s rather easy to concatenate two documents (e.g. “cat 38331.asn 38306.asn > rrc.asn” should work), and since the compilation may anyway be done with a script, this just adds one more line to that. 
Therefore, it seems like RAN2 should simply make the decision either way. Since this affects how 38.306 is defined, we propose that RAN2 makes the decision in this meeting. Given the identifier drawbacks and the criticality of the NR timeline, we prefer to retain the LTE-like specification structure and would propose not to split the ASN.1 between two specifications. 
Proposal 1: NR RRC should contain the entirety of ASN.1, i.e. UE capability handling ASN.1 and corresponding procedural description should be part of 38.331. 
3	Conclusions
We have discussed the matter of whether ASN.1 for UE capabilities could be moved from 38.331 to 38.306 and observed the following: 
Observation 1: It is possible to move the UE capability IEs away from 38.331 so that the ASN.1 of 38.331 can still be compiled independently.
Observation 2: There are several drawbacks to having ASN.1 in TS38.306: ASN.1 review, duplication of at least some text between the specifications, and having to compile two specifications at once.
Given the identifier drawbacks and the criticality of the NR timeline, we prefer to retain the LTE-like specification structure and would propose not to split the ASN.1 between two specifications. 
 Proposal 1: NR RRC should contain the entirety of ASN.1, i.e. UE capability handling ASN.1 and corresponding procedural description should be part of 38.331. 
