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1. Introduction
In RAN2#97, the direct SRB in SCG for LTE-NR DC was agreed as shown below [1] and it is captured in the TR38.804 [2]:
Agreements

1:
For the SN/MN RRC reconfiguration requiring also MN/SN RRC reconfiguration, a MN RRC message is delivered with an embedded SN RRC message.

2
UE can be configured with an SCG SRB to allow SN RRC messages to be sent directly between UE and SN.

3:
For SN RRC reconfigurations not requiring any coordination with MN then SN RRC messages can be transported directly to the UE (or eNB implementation can be deliver it embedded within a MN RRC message)

4
Measurement reporting for mobility within the SN can be transported in SN RRC messages directly from UE to SN, if SCG SRB is configured. Detail rules for UE to select transmission path for UL message to be defined in WI.

5
These agreement do not imply that the UE has to do any reordering of RRC messages.

In this contribution, we discuss the open issues on the direct SRB in the SCG for LTE-NR DC and provide our views.
2. Discussion
2.1
How/when to setup SRB in SCG?
At first we discuss how and when to setup the SRB in the SCG. Now there is a consensus that the direct SRB is useful, especially when the MN and the SN are separately located and the SN is the NR gNB achieving lower latency over Uu. On the other hand, it may not be always necessary .e.g. when the MN and the SN are co-located (i.e. much lower Xx transfer delay) or when the less number of SN connected to the MN (i.e. relatively less processing load in the MN). Hence, it can be expected both cases are possible depending on the network deployment or operation scenarios, i.e. in some cases there is the SRB in the SCG, while in some other cases there is no SRB in the SCG.
Observation 1: It is up to network implementation whether the SRB is established for a UE in the SCG or not.
In LTE DC, there are two procedures (SeNB Addition and SCG Modification procedures) which could be reused for establishing the SRB in the SCG. In the SeNB Addition procedure, the MeNB always initiate the procedure, while the SeNB Modification procedure the SeNB can also initiate (for requesting) the procedure by sending the SeNB Modification Required message to the MeNB and the MeNB decides whether it is performed or not (due to some reasons). As there seems to be no reason to preclude one of two approaches for the direct SRB case, both nodes can initiate the establishment of the SRB in the SCG.
Observation 2: Both the MN and the SN should be able to initiate the SRB establishment in the SCG.
Based on the observations above, we propose:
Proposal 1: The SRB establishment in the SCG can be initiated by both the MN and the SN, and it is up to network implementation whether the SRB in the SCG is to be established or not.
2.2
Which RRC message can be sent via SRB in SCG?
Next we discuss which RRC messages should be applicable for the SRB in the SCG. During the study, it has been already clear that the RRCConnectionReconfiguration / RRCConnectionReconfigurationComplete messages, MeasurementReport message are applicable as captured in the agreements in RAN2#97.
It is further discussed whether some more RRC messages would be also applicable by referring to LTE RRC messages summarized in the table 1 below, which is based on the table in TS36.331 Annex A.6 [3]). It is clear that the possible messages should be sent via either SRB1 or SRB2, so the messages via SRB0 can be excluded. It is also clear that the messages which will not be introduced in the NR phase 1 can be precluded for now. Then, it is identified that the following messages may be applicable for the SRB in the SCG and they are grouped into three categories, where the group A) could be easily applicable, the group B) may be useful to be sent via the direct SRB, and the group C) may need to be discussed further (FFS).
A) CounterCheck / CounterCheckResponse messages
B) UECapabilityEnquiry / UECapabilityInformation messages
C) UEAssistanceInformation, UEInformationRequest / UEInformationResponse messages
Group A) – direct SRB could be applicable 
There are two messages in this group; CounterCheck and CounterCheckResponse messages. They seems to be applicable for the SRB in the SCG easily. In LTE DC, the SeNB Counter Check procedure where the SeNB request the MeNB to execute the counter check for SCG bearer is specified. It could be understood that this procedure involves the MeNB but there is no real necessity to be involved. Given that the SRB is already available in the SCG, the SN counter check procedure could be executed directly between the SN and the UE.
Group B) – direct SRB may be useful 
There are also two message in this group; UECapabilityEnquiry and UECapabilityInformation messages. Obviously the UE capability information on the MN as well as the SN related to the DC is received at the MN and the UE capability for the RAT of the SN is transferred from the MN to the SN for the UE capability coordination. 
On the other hand, some SN RAT specific information which is very detail and not required to be informed to the other RAT may be there. For instance, in LTE the additional UE capability information request (requestDiffFallbackCombList-r14) and report have been introduced regarding the fall back CA band combinations with introducing the UE capability (e.g. diffFallbackCombReport-r14). This type of fall back capability information may be required only within the SN. If this is the case, it may be useful to send the request and the report in the SRB in the SCG.
Group C) – need more discussion 
There are three messages in this groups; UEAssistanceInformation, UEInformationRequest and UEInformationResponse messages. In LTE, the UEAssistanceInformation message is used to inform the eNB of the UE’s preference with respect to the power saving in response to receiving the powerPrefIndicationConfig (with setup) in RRCConnectionReconfiguration. If the UE has a preference per RAT (i.e. independently for MN and SN) in LTE-NR DC, then it may be useful to send this information by the SRB in the SCG so that the SN can re-consider the SCG configuration to reflect the UE’s preference more dynamically.
The latter two messages are used to request and report the SON related information, e.g. RACH report, RLF report, and the mobility history information. According to the WID [4], the target SON functions are the ANR and NG/Xx/Xn setup. Although other SON functions (e.g. mobility optimization (MRO) and RACH optimization) are not yet decided to be supported, the RLF report “only over Uu interface” is very fundamental information and there will be no need for the specific study or separate WI. So, this may be able to be introduced from RAN2 point of view. Anyway RAN2 can discuss the applicability of these messages after the related functions are supported in the LTE-NR DC.
Observation 3: The RRC messages in the group C) can be discussed after the support of the related functions is confirmed in LTE-NR DC.
Proposal 2: RAN2 to assume the following RRC messages can be sent via the SRB in the SCG.
· RRCConnectionReconfiguration and RRCConnectionReconfigurationComplete
· MeasurementReport

· CounterCheck and CounterCheckResponse

Proposal 3: RAN2 to discuss whether the following RRC messages via the SRB in the SCG is useful and to be supported.
· UECapabilityEnquiry and UECapabilityInformation
Table 1: RRC messages (from TS36.331, A.6 Protection of RRC messages)
[ + ] possible; [ - ] not possible or no use case ; [ NA ] no corresponding message or message via non-SRB

	Message (SRB type)
	LTE
	NR (phase1)
	Remarks

	CSFBParametersRequestCDMA2000 (SRB1)
	-
	NA
	No CSFB support expected in NR phase 1

	CSFBParametersResponseCDMA2000 (SRB1)
	-
	NA
	

	CounterCheck (SRB1)
	+
	+
	In LTE DC, SeNB Counter Check procedure is specified.

	CounterCheckResponse (SRB1)
	+
	+
	

	DLInformationTransfer (SRB1 or 2)
	-
	-
	No use case identified for NAS information transfer in SCG

	HandoverFromEUTRAPreparationRequest (CDMA2000) (SRB1)
	-
	NA
	No case

	InDeviceCoexIndication (SRB1)
	- (?)
	NA
	No IDC support expected in NR phase 1

	InterFreqRSTDMeasurementIndication (SRB1)
	-
	NA
	No positioning support expected in NR phase 1

	LoggedMeasurementsConfiguration (SRB1)
	-
	NA
	No MDT support expected in NR phase 1

	MasterInformationBlock
	NA
	NA
	Not SRB

	MBMSCountingRequest
	NA
	NA
	Not SRB

	MBMSCountingResponse (SRB1)
	-
	NA
	No MBMS support expected in NR phase 1

	MBMSInterestIndication (SRB1)
	-
	NA
	

	MBSFNAreaConfiguration
	NA
	NA
	Not SRB

	MeasurementReport (SRB1)
	+
	+
	Agreed in RAN2#97

	MobilityFromEUTRACommand (SRB1)
	-
	NA
	For NR, assuming similar message e.g. “MobilityFromNRCommand“.

	Paging
	NA
	NA
	Not SRB

	ProximityIndication (SRB1)
	- (?)
	NA
	No CSG (hybrid cell) support expected in NR phase 1

	RNReconfiguration (SRB1)
	-
	NA
	Not consider RN support in LTE-NR DC

	RNReconfigurationComplete (SRB1)
	-
	NA
	

	RRCConnectionReconfiguration (SRB1)
	+
	+
	Agreed in RAN2#97

	RRCConnectionReconfigurationComplete (SRB1)
	+
	+
	Agreed in RAN2#97 implicitly

	RRCConnectionReestablishment (SRB0)
	-
	-
	No case

	RRCConnectionReestablishmentComplete (SRB1)
	-
	-
	

	RRCConnectionReestablishmentReject (SRB0)
	-
	-
	

	RRCConnectionReestablishmentRequest (SRB0)
	-
	-
	

	RRCConnectionReject (SRB0)
	-
	-
	No case

	RRCConnectionRelease (SRB1)
	-
	-
	

	RRCConnectionRequest (SRB0)
	-
	-
	

	RRCConnectionResume (SRB1)
	-
	-
	No RRC conn suspend/resume (or inactivation/activation) expected in SCG for LTE-NR DC

	RRCConnectionResumeRequest (SRB0)
	-
	-
	

	RRCConnectionResumeComplete (SRB1)
	-
	-
	

	RRCConnectionSetup (SRB0)
	-
	-
	No case

	RRCConnectionSetupComplete (SRB1)
	-
	-
	

	SCGFailureInformation (SRB1)
	-
	-
	No case

	SCPTMConfiguration
	NA
	NA
	Not SRB

	SecurityModeCommand (SRB1)
	-
	-
	AS security is already activated before sending any SRB in SCG.

	SecurityModeComplete (SRB1)
	-
	-
	

	SecurityModeFailure (SRB1)
	-
	-
	

	SidelinkUEInformation (SRB1)
	- (?)
	NA
	No sidelink support expected in NR phase 1

	SystemInformation
	NA
	NA
	Not SRB

	SystemInformationBlockType1
	NA
	NA
	

	UEAssistanceInformation (SRB1)
	FFS
	FFS
	Not sure if this function is supported in NR phase 1, but may be useful.

	UECapabilityEnquiry (SRB1)
	+ ?
	+ ?
	Detailed RAT-specific capability maybe sent directly

	UECapabilityInformation (SRB1)
	+ ?
	+ ?
	

	UEInformationRequest (SRB1)
	FFS
	FFS
	Not sure if related functions are supported in NR phase 1, but may be useful.

	UEInformationResponse (SRB1 or 2)
	FFS
	FFS
	

	ULHandoverPreparationTransfer(CDMA2000)(SRB1)
	-
	NA
	No case

	ULInformationTransfer (SRB1 or 2)
	-
	-
	No use case identified for NAS information transfer in SCG

	WLANConnectionStatusReport (SRB1)
	- (?)
	NA
	No non-3gpp (WLAN) support expected in NR phase 1


2.3
New SRB?
During the study, it is open whether the direct SRB in the SCG is sent via existing SRB type or new SRB type (e.g. SRB3). In terms of sending the message and security requirements (i.e. integrity protected, ciphered), the existing SRB (e.g. SRB1/2, not SRB0) could be reused for the direct SRB. 
	4.2.2
Signalling radio bearers [3]
 … 
-
SRB0 is for RRC messages using the CCCH logical channel;

-
SRB1 is for RRC messages (which may include a piggybacked NAS message) as well as for NAS messages prior to the establishment of SRB2, all using DCCH logical channel;

-
…
-
SRB2 is for RRC messages which include logged measurement information as well as for NAS messages, all using DCCH logical channel. SRB2 has a lower-priority than SRB1 and is always configured by E-UTRAN after security activation. SRB2 is not applicable for NB-IoT.
…

Once security is activated, all RRC messages on SRB1 and SRB2, including those containing NAS or non-3GPP messages, are integrity protected and ciphered by PDCP. NAS independently applies integrity protection and ciphering to the NAS messages.


One point to be clarified is the security part. As discussed in [5], the ciphering for the SCG bearer which is based on the S-KeNB is already specified in LTE DC and thus this can be reused for the SRB in SCG. The additional specification is required for the integrity protection for the SRB in the SCG, which we guess could be based on the same S-KeNB. For this aspect, it may not cause much specification impact due to differentiating from the legacy SRBs.
However, the current LTE RRC specification includes many other descriptions for the SRBs and almost same or similar descriptions will be captured in the NR RRC specification according to the general agreement that the LTE is the baseline. So, it is good to discuss the possibility for introducing new SRB type to simplify the additional text and reduce specification work, although it would have similar characteristics to the SRB1 (or SRB2). We assume the new SRB type can be established only for the SCG in LTE-NR DC.
Proposal 4: RAN2 to take new SRB type (SRB3) as a working assumption.

Proposal 4a: RAN2 can revisit introducing new SRB type, if it is confirmed that SRB1 (or SRB2) can be used.
3. Conclusion

In this contribution we discussed some open issues on the direct SRB in the SCG for LTE-NR DC and made the following proposals.
On the direct SRB establishment:

Proposal 1: The SRB establishment in the SCG can be initiated by both the MN and the SN, and it is up to network implementation whether the SRB in the SCG is to be established or not.
On the RRC messages to be applicable for the direct SRB:
Proposal 2: RAN2 to assume the following RRC messages can be sent via the SRB in the SCG.
· RRCConnectionReconfiguration and RRCConnectionReconfigurationComplete

· MeasurementReport

· CounterCheck and CounterCheckResponse

Proposal 3: RAN2 to discuss whether the following RRC messages via the SRB in the SCG is useful and to be supported.
· UECapabilityEnquiry and UECapabilityInformation
On the SRB type of the direct SRB:
Proposal 4: RAN2 to take new SRB type (SRB3) as a working assumption.
Proposal 4a: RAN2 can revisit introducing new SRB type, if it is confirmed that SRB1 (or SRB2) can be used.
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Annex 1 [2]
5.2.2.2
Control plane architecture for Dual Connectivity between LTE and NR

In DC between LTE and NR, the secondary node owns its radio resources and is primary responsible for allocating radio resources of it cells. To enable this, some coordination is required between the master node and the secondary node no matter whether the master RAT is LTE and the secondary RAT is NR, or vice versa.

The following RRC functions are at least relevant when (re)configuring secondary node cells to the UE in coordination with the master node:

-
Common radio resource configurations on secondary node cells;

-
Dedicated radio resource configurations on secondary node cells;

-
Measurement and mobility control for secondary node cells.
When DC between LTE and NR is configured for a UE, the UE has a single RRC state machine based on the master node RAT. In this operation, single C-plane connection is established towards CN. With these principles, Figure 5.2.2.2-1 illustrates the C-plane architectures for DC between LTE and NR. Each node has its own RRC entity which can generate RRC PDUs and inter-node PDUs using ASN.1. RRC PDUs and inter-node PDUs generated by the secondary node are embedded with RRC PDUs generated by the master node which are transported via the master node to the UE for the first configuration, and for the secondary node RRC reconfiguration requiring the master node RRC reconfiguration and vice versa. The master node needs not to modify or add the UE configurations for the secondary node.

The UE can be configured to establish an SRB in SCG to enable RRC PDUs for the secondary node to be sent directly between the UE and the secondary node. RRC PDUs for the secondary node can be transported directly to the UE for the secondary node RRC reconfiguration not requiring any coordination with the master node. Alternatively, it can be delivered embedded within RRC PDUs generated by the master node, which is up to the network implementation. Measurement reporting for mobility within the secondary node can be done directly from the UE to the secondary node if an SCG SRB is configured. Detail rules for the UE to select the transmission path for a UL RRC message are to be defined in the normative work. Support of the direct RRC PDU transmission between the UE and the secondary node does not imply that the UE has to do any reordering of RRC messages.
Split SRB is supported for DC between LTE and NR no matter which RAT is the master. In other words, C-plane packet duplication is supported in LTE/NR PDCP.

NOTE:
It is FFS whether the master node is required to comprehend the UE configurations for the secondary node.
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Figure 5.2.2.2-1:
C-plane architecture for Dual Connectivity between LTE and NR [2]
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