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Introduction
RAN2 agreed last pieces of bearer type changes in the Stage-2 level in RAN2#99bis meeting in Prague. Stage-3 discussion continued in email discussion 99bis#17 to capture all configurations in the RRC specifications (36.331 and 38.331).
The signalling in RRC specifications is rather flexible to cover all kind of cases. Intention of this contribution is to discuss how it should be clarified in Stage-3 which cases are supported.
[bookmark: _Ref178064866]Discussion
LTE background
In LTE, bearer types were explicitly signalled. In DRB-ToAddModSCG, there is indication if the bearer is split or SCG bearer. If the field is not present, then the bearer is obviously MCG bearer.

	drb-Type-r12						CHOICE {
		split-r12							NULL,
		scg-r12								SEQUENCE {
			eps-BearerIdentity-r12				INTEGER (0..15)	OPTIONAL,	-- Cond DRB-Setup
			pdcp-Config-r12						PDCP-Config		OPTIONAL	-- Cond PDCP-S
		}
	}															OPTIONAL,	-- Cond SetupS2

With respect to bearer type changes, in some cases bearer type change can be derived from fields (e.g. existence of SCG configuration including RLC entity for the split bearer). In some case, explicit indication was introduced. In IE drb-ToAddMod, there is explicit indication for the bearer type changes from split/SCG to MCG as the type change cannot be otherwise deduced:
	[[	drb-TypeChange-r12					ENUMERATED {toMCG}		OPTIONAL,		-- Need OP
	]],

In the procedures, it was clarified that the particular procedure relates to certain bearer type change. For example, split to MCG bearer type change was captured as follows:
For the drb-Identity value for which this procedure is initiated, the UE shall:
1>	if drb-ToAddModListSCG is received and includes the drb-Identity value; and drb-Identity value is not part of the current UE configuration (i.e. DC specific DRB establishment):
	2> …
1>	else (i.e. DC specific DRB modification; drb-ToAddModList and/ or drb-ToAddModListSCG received):
2>	if the DRB indicated by drb-Identity is a split DRB:
3>	if drb-ToAddModList is received and includes the drb-Identity value, while for this entry drb-TypeChange is included and set to toMCG (i.e. split to MCG):
4>	release the SCG RLC entity and the SCG DTCH logical channel;
4>	…

Finally, in conditions it was clarified which IE s need to be present in each case. For example, in case of MCG to split bearer type change, there is following condition:
	DRB-SetupS
	The field is mandatory present upon setup of SCG or split DRB, or upon change from MCG to split DRB; The field is optionally present, Need ON, upon change from MCG to SCG DRB; otherwise it is not present.



As can be see, the model is quite complex already in Rel-12. Now in NR and EN-DC, there are even more cases:
1. Bearer terminated in the SN can be split bearer
2. SRB terminated in the MN can be split SRB
3. SRB can be terminated in the SN (i.e., SRB3)
Due to added amount of cases, we assume that same approach as introduced in LTE, cannot be reused.
Current status in EN-DC
As said in the introduction, in TP for 38.331, signalling introduced to configure different bearer types is rather generic. It allows to configure a bearer with MCG or SCG radio resources or both. In addition, it allows to configure PDCP termination point flexibly for any bearer type. Furthermore, all signalling can be applied to DRBs and SRBs.
For NR, RAN2 has ended up to the solution where bearer type is not explicitly signalling. We should stick that principle. This is important especially because the bearer type can be defined in many ways in the harmonised bearer concept.
With respect to procedures, bearer type changes are mentioned to some extent in the current TP. This is mainly to clarify which legacy LTE procedures are used to configure new bearer types. E.g. legacy MCG DRB reconfiguration procedure is reused for the split bearer in TP for 36.331:

>	for each drb-Identity value included in the drb-ToAddModList that is not part of the current UE configuration or not configured with MCG logical channel (DRB establishment including the case when full configuration option is used):
2>	...
2>	else if drb-ToAddModListSCG is not received or does not include the drb-Identity value (i.e. add MCG DRB or MCG leg of split DRB for EN-DC):
3>	if pdcp-Config is received, establish a PDCP entity and configure it with the current MCG security configuration and in accordance with the received pdcp-Config;
3>	establish an MCG RLC entity or entities in accordance with the received rlc-Config;
The first change is added because it is not maybe clear if “the current UE configuration” covers all DRBs across LTE and NR. Second change is added because it is not clear if “MCG DRB” covers split DRB. It is minor modelling issue if we should keep this kind of separation or have a generic statement that “current UE configuration” covers only LTE part of DRB configuration and that MCG DRB may cover any bearer type in EN-DC. 
However, more important is to discuss how actually to capture which signalling combinations are supported. As discussed in Section 2.1, in LTE this was captured in conditions. However, as said, this leads to rather complex solution. Amount of cases is rather large (see Annex for bearer type change table and couple of examples of Stage-3 signalling details).
Actually, now it looks that the amount of cases which are not supported is smaller than the amount of cases which are supported. It can be simplest to capture which cases are not supported.
Limitations in the RadioBearerConfig are:
1. SRB1 and SRB2 cannot be configured with S-KeNB
2. SRB3 cannot be configured with KeNB
Limitations in the CellGroupConfig (lower layers) are:
1. SRB1 and SRB2 needs to be always configured with LTE RLC and logical channels
2. SRB3 cannot be configured with LTE RLC and logical channels

Do not capture bearer type changes in the conditions but capture only the cases which are not supported e.g. in field descriptions
Finally, there are some few conditions in the TP for 38.331 captured. Main condition is that when security key refresh is is performed, PDCP re-establishment as well as synchronised reconfiguration need to be triggered.
Capture in conditions that when security key change is performed, PDCP re-establishment as well as synchronised reconfiguration need to be triggered.

Conclusion
In this contribution, we have discussed how to capture bearer type changes in Stage-3. General observation is that bearer type as such is not defined in Stage-3 but the UE just receives configurations of different legs (MCG PDCP/RLC/LCH entities and/or SCG PDCP/RLC/LCH entities).
In Stage-3, bearer types are not captured. Instead, bearer type is result of configuration of RLC/LCH entities for the bearer as well as security key.
In addition, we made the following proposals:
1. [bookmark: _GoBack]Do not capture bearer type changes in the conditions but capture only the cases which are not supported e.g. in field descriptions
Capture in conditions that when security key change is performed, PDCP re-establishment as well as synchronised reconfiguration need to be triggered.
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Annex 1: Signalling examples of bearer type changes
M= Mandatory present
NP=not present
O= optionally present
[image: ]
	3/5	
image1.png
type
change McG Split sc6
from row
to
col with key change with key change with key change
no key change (KeNB<->S-KeNB) no key change (KeNB<->S-KeNB) no key change (KeNB<->S-KeNB)
PDCP-Reconfigure | PDCP: Re-establish PDCP Recovery PDCP: Re-establish
MCGRLC Noaction | MCG RLC: Re-establish | HCG RLC: Re-est release | HCG RLC: Re-est+release
McG NA SeeHO MCGMAC Noaction | MCGMAC: See Note | MCG MAC: Reconfigure |  MCG MAC: Reconfigure
SCGRLC Establish | SCGRLC Establish | SCGRLC: Establish SCGRLC: Establish
'SCG MAC: Reconfigure | SCG MAC: Reconfigure | SCG MAC: Reconfigure | SCG MAC: Reconfigure
PDCP Recovery PDCP: PDCP Recovery PDCP: Re-establish
MG RLC: No action Re-establish HCG RLC: Re-est rekease | HOG RLG: Re-est elease
MCG MAC: No action | MCG RLC: Re-establish MCG MAC: Reconfigure | MCG MAC: Reconfigure
Spit SCGRLC:Release |  MCGMAC: See Note N SeeHO SCGRLC: SCGRLC:
SCGMAC: Reconfigure [ SCGRLG: release. No action Re-establish
'SCG MAC: Reconfigure. SCGMAC: SCG MAC:
No action See Note
PDCP Recovery PDCP: Re-establish PDCP-No action PDCP: Re-establish
MCGRLC:Establish | MCGRLC Establish | MCGRLC: Establish | MCG RLC:Establish
scG  |MCGMAC: Reconfigure| MG MAC: Reconfigure | - MCGMAC:Noaction | MGG MAC: No action A e
SCGRLC:Release | SCGRLC'Release | SCGRLC:Noaction | SCGRLC: Re-establish
'SCG MAC: Reconfigure | SCG MAC: Reconfigure | SCGMAC:Noaction |  SCGMAC: See Note,





image2.png
MCG -> split (KeNB)

|split (keNB)->MCG

|split (5-KeNB)->MCG

LTE information elements

‘MobilityControlinfo

SecurityCommandHO NP NP NP
DRB-ToAddMod
RLC-Config o o o
restablishAlC NP NP M
LogicalChannelConfig o o M
DRB-ToReleaselist NP NP NP
RadioResourceConfigDedicated
MAC-MainConfig o
PhysicalConfigDedicated o
SK-counter
NRinformation elements
RadioBearerConfig (in container]
Securityconfig NP NP W
DRB-toAddMod
reestablishPOCP NP NP m
recovePDCP NP M NP
DRB-toReleaselist NP NP NP
SecondaryCellGroupToAddModList
synchronousReconfiguration
LCH-Config
reestablishAlC NP NP NP
rlc-Config M M (release) M (release)
mac-LogicalChanne[M M (release) M (release)





