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1	Introduction
RAN3 has decided to attempt to reuse RRC inter-node messages defined for EN-DC also for CU-DU split, i.e. for sending configuration over F1AP. While this seems possible, we consider how this could impact the usability of RRC in this contribution.
2	CU-DU split 
The CU-DU split architecture is defined in TS38.401, with the F1AP specification described in TS38.473. Currently, RAN3 has assumed that the IEs exchanged for setting up CU and DU RRC configurations are reusing the CG-ConfigInfo and CellGroupConfig, as shown in below excerpt from TS38.473:
[bookmark: _Toc502835601][bookmark: _Toc502837282]9.3.1.25	CU to DU RRC Information
This IE contains the RRC Information that are sent from gNB-CU to gNB-DU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	SCG-Config-Info
	O
	
	OCTET STRING
	SCG-Config-Info, as defined in TS 38.331 [8].

	UE Radio capabilities
	M
	
	OCTET STRING
	UE Radio Capabilities, as defined in TS 38.331 [8].



[bookmark: _Toc502835602][bookmark: _Toc502837283]9.3.1.26	DU to CU RRC Information
This IE contains the RRC Information that are sent from the gNB-DU to the gNB-CU.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	Cell Group Config
	M
	
	OCTET STRING
	CellGroupConfig, as defined in TS 38.331 [8].



However, this might be problematic in case the CU and DU support different releases: CG-Config was originally meant only X2 exchange of information, and CellGroupConfig was only meant to be sent to UE. However, now both are used on the F1 and X2 interfaces to convey information that is owned/set by both CU and DU.
Observation 1: The F1AP interface uses both INM RRC messages and UE RRC IEs. 
The idea behind this was that the DU would encode its part of the UE configuration inside the CG-Config and send that to the CU, who then decodes this and then re-encodes the resulting UE with the CU-related parameters added.
However, this may cause problems in case the CU and DU supports different versions of ASN.1: For example, what if DU Release 16 whereas the CU is Release 15? The CU will be still able to decode the Rel-16 CG-Config because it can skip any extension parameter as per normal ASN.1 rules (assuming they are wrapped according to normal extension rules). However, it seems near impossible to me for the CU to re-encode the CG-Config while including the Rel-16 extensions that the DU had included. This breaks the assumption behind ASN.1 backwards compatibility that the recipient of an extension may skip it and ignore it: here the recipient would need to store it without decoding it (since it doesn’t know its syntax), and would then need to be able to know where to re-insert it while it is encoding the Rel-15 CG-Config. This creates issues and it’s not even clear the existing ASN.1 compilers would support this.
Observation 2: Using RRC messages not meant only for the F1AP can cause trouble when CU and DU are not supporting the same ASN.1 version. 
Therefore, it would be far cleaner to avoid such problems by separating CU and DU parts in different containers, which would also make it clearer which parts are set by CU and which by the DU. Therefore, the DU parts could be in OCTET STRING contained in the CU message, i.e. there would be two different inter-node messages: one containing only the DU information for the F1 message, and one containing both for the X2 message.
Proposal 1: NR RRC shall contain two different inter-node messages: one containing only the DU information for the F1 message, and one containing both CU and DU information for the X2 message.
For NR-NR DC, the same should be allowed also for the MCG to allow CU-DU split also there. Currently the CG-ConfigInfo doesn’t even contain the NR MCG config, only LTE config, but that should be enabled eventually.
Proposal 2: Split also NR MCG configuration in CG-ConfigInfo to CU and DU parts.
3	SMTC configuration 
[bookmark: _GoBack]The UE measurements are part of high-level UE configuration, and are given to UE in RRCReconfiguration. However, the measurements that UE do on NR frequencies, i.e. the SMTC window, is decided by the DU since the PHY configuration determines when SSB or CSI-RS are sent. In F1AP, this is not yet clear in current TS38.473, but is still under discussion in RAN3 and is expected to be added to subclause 9.3.1.10 (Served Cell Information) that is indicated from DU to CU. This would also speak in favor of CU making the configuration, but is something that could be clarified.
Observation 3: It’s not clear whether it’s CU or DU who shall ASN.1 - encode the UE NR measurement configuration.
The reason why this is relevant is that the same as for previous section: In case the CU decides and DU supports later release than CU, CU can only take into account the measurement information it understands but there is no encoding issue. But if it’s the DU that creates the measurement configuration that CU must then encode, then the same problem occurs, which would require using containers to separate CU and DU parts.
Proposal 3: RAN2 to discuss whether we need to separate CU and DU parts of measurement configuration in ASN.1
4	Conclusions
We have discussed the F1AP impacts to NR RRC and observed the following:
Observation 1: The F1AP interface uses both INM RRC messages and UE RRC IEs. 
Observation 2: Using RRC messages not meant only for the F1AP can cause trouble when CU and DU are not supporting the same ASN.1 version. 
Observation 3: It’s not clear whether it’s CU or DU who shall ASN.1-encode the UE NR measurement configuration.
Based on these, we have proposed the following:
Proposal 1: NR RRC shall contain two different inter-node messages: one containing only the DU information for the F1 message, and one containing both CU and DU information for the X2 message.
Proposal 2: Split also NR MCG configuration in CG-ConfigInfo to CU and DU parts.
Proposal 3: RAN2 to discuss whether we need to separate CU and DU parts of measurement configuration in ASN.1



