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Introduction
This document is an e-mail discussion summary of the following e-mail discussion:
[103#48][NR late drop] RRC details for NR-DC [Ericsson] 
Discuss e.g. how the SN configuration is carried by the RRC message generated by the MN.
Intended outcome: Report to next meeting
	Deadline:  Thursday 2018-09-20
Discussion
In RAN2#103, MR-DC architectures to be included in Rel-15 late drop were discussed. The following agreements were made regarding RRC:
Agreements
1:	For NGEN-DC and NE-DC the control plane architecture is based on EN-DC
2	For NR-DC the control plane architecture is based on EN-DC
[bookmark: _Hlk523923843]FFS1 If there are differences at stage 3 in how the SN configuration is carried by the RRC message generated by the MN.
FFS2 How capability coordination is performed in the case of NR-DC
3:	SRB3 can be configured for NR-DC 

Control plane architecture
Based on the agreements in RAN2#103, the control plane architecture for NR-DC will be based on EN-DC. In TS 37.340, section 4.2.1, the following architectures are listed for EN-DC and MR-DC:


			
Figure 4.2.1-1:	Control plane architecture for EN-DC (left) and MR-DC with 5GC (right).
RAN2#103 also agreed that NR-DC is part of MR-DC, thus and since NR-DC is connected to NG-C, we would like to confirm that the control plane architecture to the right in the figure above is the one to apply for NR-DC.
Question 1: Confirm that the control plane architecture for NR-DC follows the MR-DC architecture in right part of Figure 4.2.1-1.
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	Agree the picture on the right applies to NR-DC and  the CP architecture for MR-DC follows EN-DC.

	Ericsson
	Yes
	

	Huawei, HiSilicon
	Yes
	

	Samsung
	Yes
	

	OPPO
	yes
	

	Qualcomm
	Yes
	

	vivo
	Yes 
	

	LG
	Yes
	

	MediaTek
	Yes
	

	CATT
	Yes
	

	Intel
	Yes
	The architecture on the right corresponds to 5GC and is the only option. 

	NEC
	Yes
	

	ZTE
	Yes
	In addition, we think that Figure 4.2.1-1 should show the case of intra-gNB NR-DC (e.g. as shown in the Draft CR distributed as part of email disc [103#47])

	DOCOMO
	Yes
	



[Rapporteur comment] All companies agree that NR-DC follows the MR-DC architecture in the right part of Figure 4.2.1-1. As NR-DC was agreed already as being part of MR-DC, no update of the figure is needed.
Radio bearer configuration 
In the agreements from RAN2#103, there was the following FFS:
FFS1 If there are differences at stage 3 in how the SN configuration is carried by the RRC message generated by the MN.
SN configuration here contains both the Radio Bearer configuration of bearers terminated in SN, as well as the lower layer SCG configuration. Focusing first at the radio bearer configuration, based on contributions submitted to RAN2#103, we observe that all papers [1][4][5] addressing this issue propose that following the EN-DC architecture, a second RadioBearerConfig is added in the RRCReconfiguration message to enable higher layer configuration of radio bearers terminated in two network nodes, using separate security keys. This means that SN provides the RadioBearerConfig to MN via Xn container, and the MN includes it in the RRCReconfiguration that is then sent to the UE. Below is an example ASN.1 to illustrate the change needed in 38.331. OCTET-STRING is selected here to support MN – SN interoperability, where MN and SN may be of different releases. This approach also follows the bearer harmonization principle of EN-DC.
-- ASN1START
-- TAG-RRCRECONFIGURATION-START

RRCReconfiguration ::= 				SEQUENCE {
	rrc-TransactionIdentifier			RRC-TransactionIdentifier,
	criticalExtensions					CHOICE {
		rrcReconfiguration					RRCReconfiguration-IEs,
		criticalExtensionsFuture			SEQUENCE {}
	}
}

RRCReconfiguration-IEs ::= 				SEQUENCE {
	radioBearerConfig						RadioBearerConfig 														OPTIONAL, -- Need M
	secondaryCellGroup						OCTET STRING (CONTAINING CellGroupConfig)								OPTIONAL, -- Need M
	measConfig								MeasConfig																OPTIONAL, -- Need M
	lateNonCriticalExtension				OCTET STRING															OPTIONAL,
	nonCriticalExtension					RRCReconfiguration-vxx-IEs												OPTIONAL 
}

RRCReconfiguration-vxx-IEs ::= 			SEQUENCE {
	masterCellGroup							OCTET STRING (CONTAINING CellGroupConfig)								OPTIONAL, -- Need M
	fullConfig								ENUMERATED {true} 														OPTIONAL, -- Need FullConfig
	dedicatedNAS-MessageList 				SEQUENCE (SIZE(1..maxDRB)) OF DedicatedNAS-Message						OPTIONAL, -- Cond nonHO
	masterKeyUpdate							MasterKeyUpdate															OPTIONAL, -- Cond MasterKeyChange
	dedicatedSIB1-Delivery					OCTET STRING (CONTAINING SIB1)											OPTIONAL, -- Need N
	dedicatedSystemInformationDelivery		OCTET STRING (CONTAINING SystemInformation)								OPTIONAL, -- Need N
	otherConfig								OtherConfig																OPTIONAL, -- Need N
	nonCriticalExtension					RRCReconfiguration-v15xy-IEs											OPTIONAL 
}
RRCReconfiguration-v15xy-IEs ::= 		SEQUENCE {
	radioBearerConfig2-v15x					OCTET STRING (CONTAINING RadioBearerConfig)								OPTIONAL,
	nonCriticalExtension					SEQUENCE {}																OPTIONAL 
}
MasterKeyUpdate ::=						SEQUENCE {
	keySetChangeIndicator					BOOLEAN,
	nextHopChainingCount					NextHopChainingCount,
	nas-Container							OCTET STRING															OPTIONAL, -- Cond securityNASC
	...
}

-- TAG-RRCRECONFIGURATION-STOP
-- ASN1STOP

Question 2: In NR-DC, a second RadioBearerConfig field is introduced in RRCReconfiguration, to allow the configuration of bearers terminated in separate network nodes.
	Company
	Yes/No?
	Comments

	Nokia
	Yes
	Fine with the proposal. We could prefix the radioBearerConfig2-v15x with scg to distinguish. Today the names radioBearerConfig and radioBearerConfig2 are not intuitive.

	Ericsson
	Yes
	We actually think radioBearerConfig2 as used in EN-DC should apply also here, in order to follow the bearer harmonization principle. From a UE point of view, it should not really matter in which radioBearerConfig IE a configuration is received. UE just applies the configuration to selected bearers. The two IEs are just to allow reconfiguring radio bearers using two security keys at the same time. In case bearers using the same security key are modified, only one radioBearerConfig is needed. Adding scg to the radioBearerConfig IE is not correct either, since the network termination point is decoupled from the cell group. E.g. an SCG bearer may be be terminated in the master node.

	Huawei, HiSilicon
	Yes
	We’re fine with rapporteur’s proposal and explanation.

	Samsung
	Yes
	

	OPPO
	yes
	

	Qualcomm
	Yes
	

	vivo
	Yes
	We are fine with rapporteur’s proposal and we also find to name it as radioBearerConfigSN-terminated.

	LG
	Yes
	We also think to use radioBearerConfig2 as in EN-DC seems reasonable. The RRC layer of the UE will apply a configuration to the entity linked to the bearer ID. 

	MediaTek
	Yes
	

	CATT
	Yes
	

	Intel
	Yes/No
	While we agree on using the container for the RBconfig as mentioned above, it is not sufficient. We should follow the EN-DC model where we use two containers for the RBconfigs.  The existing RadioBearerConfig field is meant for SRB3 and NR SA.  
It is already agreed to follow EN-DC RRC architecture for NE-DC.  We should follow the same also NR-DC to minimise specification impact.  

	NEC
	Yes
	

	ZTE
	Yes
	For both intra-gNB NR-DC and inter-gNB NR-DC, radiobearerconfig2 can be used.

	DOCOMO
	Yes
	


[Rapporteur comment] All companies agree to introduce a second RadioBearerConfig field in RRCReconfiguration to allow the configuration of bearers terminated in separate network nodes. Though two companies suggested associating the second RadioBearerConfig with either SCG or SN, all other companies supported the generic name RadioBearerConfig2, as in EN-DC. Thus rapporteur suggests to use this naming.
[bookmark: _Toc525855720]A new field RadioBearerConfig2 is introduced in RRCReconfiguration as OCTET-STRING, to allow the configuration of bearers terminated in separate network nodes in NR-DC.
SCG configuration 
Next, we discuss how the SCG configuration received from SN is encapsulated in the RRCReconfiguration message. SCG configuration contains at least the CellGroupConfig of the secondary cell group. It may also contain the MeasConfig generated by the SN, but since that is dependent on the outcome of email discussion [103#52], it is not further addressed in this discussion. Based on contributions submitted to RAN2#103, the following options for how to carry the SCG configuration from SN to the MN were proposed: 
1. The SCG configuration is carried from SN to MN as Information Element [1][4] 
2. The SCG configuration is carried from SN to MN as RRC message [5] 
According to the FFS, let us investigate the stage-3 impact of the two alternatives. In the following, the impact on the ASN.1 expression of the RRCReconfiguration message is discussed for the two options.
Option 1. The SCG configuration is carried from SN to MN as Information Element
In this case, 
· the secondaryCellGroup field that was already introduced in the RRCReconfiguration message for EN-DC can be reused, as the UE cannot be configured with both EN-DC and NR-DC simultaneously. 
· The existing field is encoded as OCTET-STRING, which supports deployments where MN and SN may be of different RRC versions or even different vendors.
· NR RRC was designed from the start with dual connectivity in mind, so the structure supports separate provision of radio bearer termination point configurations and cell group configurations, and the linking between these. Therefore, we should follow this design principle, and add the necessary information elements required to configure NR-DC. There is no need to add complicated structures where RRC messages are carried within RRC messages of the same specification.
· Deployment flexibility. As mentioned in [2][3], it would be important to support different network deployments when it comes to termination points. On top of the traditional inter gNB DC, also intra gNB DC can be considered, where a single CU and two DUs serve the UE in NR-DC. Including the SCG configuration as IE enables this, as currently both masterCellGroup and secondaryCellGroup are encoded as OCTET-STRING, and can thus be included into the RRCReconfiguration message by the CU, along with radioBearerConfig added by the CU and sent to the UE.
Option 2. The SCG configuration is carried from SN to MN as RRC message
In this case, 
· the existing secondaryCellGroup field cannot be used, as it is already defined as carrying CellGroupConfig. 
· Thus, a new field needs to be introduced to carry the SN generated NR RRC message in a container as OCTET-STRING. 
· This would result in two secondaryCellGroup fields in RRCReconfiguration, with need for additional description of when to use which field. 
· It would also result in the same complicated structure as in EN-DC, where RadioBearerConfig can be present either in MN or SN generated RRC message, and conditions for when to use which need to be defined. For NR-DC, there is no need for this complex structure, as SN can use same RRCReconfiguration as MN when signalling directly to UE via SRB3. In this respect, signalling only IEs from SN to MN is a cleaner structure.
· Signalling overhead is increased compared to option 1, as most of the fields in the RRCReconfiguration message are not needed for the lower layer configuration of the SCG.
· Upon receiving the two RRCReconfiguration messages, the UE would need to respond with two RRCReconfigurationComplete messages, as in EN-DC. The RRCReconfigurationComplete message corresponding to the MCG configuration terminates in the MN, whereas the RRCReconfigurationComplete message corresponding to the SCG configuration needs to be forwarded over Xn-AP to the SN.
· Deployment flexibility. Having the SCG configuration included as RRC message is possible, but for the case of intra gNB DC, it creates unnecessary complexity and overhead as a single entity is creating the final RRCReconfiguration message.

Question 3: In NR-DC, the SCG configuration is carried from SN to MN as 
1. RRC Information Element, or
2. RRC message
	Company
	Option 1 or 2
	Comments

	Nokia
	Prefer Option 1 but unclear how it works in some scenarios
	We agree that Option 1 is more efficient considering that the same NR RRC specification is used. However, the principle described in section 7.4 (Handling of combined MN/SN RRC messages) does not work as expected in the case when SN RRC would like to trigger a reconfiguration towards the UE without having a MN configuration part. In this case, how the SN knows what was the result of the reconfiguration? Will the SN need to generate a transaction identifier for the IE?

“Each SN RRC reconfiguration message should have its own RRC response message even when the SN RRC message is encapsulated in an MN RRC message. The SN RRC response message is forwarded over X2/Xn to the SN.”

	Ericsson
	Option 1
	Regarding the question brought up by Nokia above on the need for transaction identifier for SN, we think it is not needed for the SRB1 case. For the case where SRB1 is used, it is the MN allocating the transaction identifier for the RRCReconfiguration message. The SN is informed about the successful completion of the RRC reconfiguration procedure (including the parts configured by SN) over Xn, in the S-Node Modification Confirm message. We agree though that the text in section 7.4 need to be updated to cover also this case on NR-DC. For the case where SRB3 is used, the SN itself inserts the transaction identifier into the RRCReconfiguration message that it sends to the UE.

	Huawei, HiSilicon
	Option 1
	Option 1 is more efficient, and avoids unnecessary signaling overhead and processing. Stage 2 text can be updated correspondingly to cover NR-DC scenario.

	Samsung
	Option 2
	We like to keep and reuse the EN-DC approach for NR-DC here.
We think the discussion should also cover measurements. Related to this, we understand that the roles of MN and SN are the same as in case of EN-DC where MN only handles mobility to another SN/ for load balancing purposes while SN handles intra SN mobility by configuring its own measurements
As in EN-DC, the RRC message approach can cover measurements well i.e. SN can transmit whatever it wants to configure either directly or via MN using the same signaling i.e. an RRC message.

	OPPO
	Option 2
	We like to keep and reuse the EN-DC approach for NR-DC here.

	vivo
	Option 1 
	Per Our understanding, option 1 can reduce the signaling load in some cases. 


	LG
	Option 2
	Since RAN2 agreed to support SRB3 in NR-DC, if once SRB3 is configured, the measurement report configured by SN can only be transmitted via SRB3. Therefore, even if we goes with option 1, we need to introduce a new field for carrying measConfig configured by SN in RRCReconfiguration message. Therefore, we prefer option 2, such as the EN-DC approach, to have common handling for all MR-DC.

	MediaTek
	Option 1
	The current ASN.1 define for secondaryCellGroup is a container of OCTET STRING. It is flexible enough for NR-DC. It seems not necessary to define a complete NR RRC message to complicate the system. We prefer option 1, which is simpler.

	CATT
	Option 1
	Option 1 is more efficient, making the most of the current structure avoiding introducing unnecessary IE is preferred. For the question brought up by Nokia, agree with the options given by Ericsson and Huawei. For measurement configuration, a IE SCG measureConfig should be added.

	Intel
	2
	We see no big motivation to change the principles of EN-DC.  We have already agreed to support it for NE-DC.   This is the baseline and we should evaluate the additional benefits or drawbacks of re-using this for NR-DC.  In this regard:
Re-using it also NR-DC will allow most re-use of the specifications.  
Regarding each of the points mentioned above (these are based on what is used for EN-DC):
· The secondaryCellGroup is still used as it is in EN-DC.  That is, the RRC message from SN will use this field.
· A new field has to be introduced when this RRC as used as MN RRC to carry the SN RRC message as in LTE RRC for EN-DC.
· Re-use of existing (by now) well understood concepts is simpler than trying to introduce new concepts and structures for minimal optimisation.  Note the new structures will also require field descriptions and procedural texts to clarify which fields are used for NR-DC and which ones are used for NE-DC.
· There will be a small increase in overhead as is there for EN-DC.  We see very little motivation to optimise this and add additional “complexity” of a different handling.
· We don’t see much additional complexity in gNB adding an RRC wrapper around an SCG configuration.  



	NEC
	Option 1
	Option 1 is our preference to reduce potential signaling size and fit with intra-RAT DC.
For Option 2, tend to agree this principle is already specified for EN-DC (NR as SN) and to be specified for NE-DC (NR as MN). So less standardization effort is seen than option 1. On the other hand , we are not sure why more optimization with (we guess) not so huge additional effort cannot be made for intra-NR DC, where both MN and SN are made based on the same RRC protocol?  Anyway, we are open to discuss further in the meeting.


	ZTE
	Option 2
	We see pros and cons in both the alternatives but ultimately we prefer Option 2 to fully reuse the EN-DC principles (already agreed to be followed also for NE-DC) and taking into account the considerations made by Intel above.

	DOCOMO
	Option1
	We prefer Option1. Since MN and SN use the same RRC protocol, we can design more simple and flexible structure.



[Rapporteur comment] On this question there were mixed views among the companies, with a small majority for option 1:
· Option 1: 8 companies (Nokia, Ericsson, Huawei, Vivo, MediaTek, CATT, NEC, DOCOMO)
· Option 2: 5 companies (Samsung, Oppo, LG, Intel, ZTE)
Main motivation for option 1 among companies was efficiency in terms of overhead and reduced complexity by not introducing RRC message encapsulation for the NR-DC case.
Main motivation for option 2 is that it follows the EN-DC principle, such that whatever reconfiguration the SN makes, it can send the same RRC reconfiguration message either directly to the UE using SRB3 or via MN using SRB1. 
Some companies also mentioned that measurement configuration and reporting also needs to be discussed in this context before taking a decision. This is dependent on the outcome of email discussion [103#52].
Since there was a small majority for option 1, for sake of progress since this is a fundamental issue for the further stage-3 design of NR-DC, rapporteur would like to try the following proposal:
[bookmark: _Toc525855721]In NR-DC, the SCG configuration is carried from SN to MN as Information Element.

Conclusion
[bookmark: _GoBack]Rapporteur would like to thank all companies that participated in the discussion. Based on the discussion, the following proposals are made:
Proposal 1	A new field RadioBearerConfig2 is introduced in RRCReconfiguration as OCTET-STRING, to allow the configuration of bearers terminated in separate network nodes in NR-DC.
Proposal 2	In NR-DC, the SCG configuration is carried from SN to MN as Information Element.
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