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1 Introduction
RRC structure for NE-DC and NR-NR DC was discussed in RAN2 #99 last year, but we could not make a clear agreement on it. The FFS on RRC structure for NE-DC is copied below:
Agreements (RAN2#99):

6
For NE-DC, the NR pdcp-Config DC should follow the principle agreed for EN-DC, i.e., pdcp-Config is separated from the lower layer configuration. The pdcp-Config field in the LTE SCG-Configuration is omitted.

FFS4 For NE-DC whether … a) The LTE SCG configuration should be conveyed as LTE RRCConnectionReconfiguration message inside a container in the NR RRCConnectionReconfiguration, or b) The LTE SCG configuration should be conveyed as an IE inside the NR RRCConnectionReconfiguration

A number of companies already provided their preference, and we believe that a majority of companies supported the same structure as EN-DC for NE-DC. This contribution recaps the old discussion and proposes a way forward.
2 Discussion
2.1 NR RRC reconfiguration message structure
The following figure shows LTE RRC reconfiguration message structure used to configure EN-DC. The LTE reconfiguration message has 3 containers for RB configuration for MN-terminated bearers, RB configuration for SN-terminated bearers and SCG configuration of SN.
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The reconfiguration message structure for NE-DC was briefly discussed when the structure for EN-DC was discussed in detail. A majority of companies preferred the same approach as EN-DC for NE-DC, i.e. having LTE RRCConnectionReconfiguration message conveyed inside the container of NR reconfiguration message. This may lower coupling of LTE eNBs and NR gNBs while allowing independent evolution of them that will ease deployment and maintenance burden of operators. It may also minimize standardization effort that is important considering tight release.15 schedule and the number of open issues.

Proposal 1.
In NE-DC, SCG configuration is conveyed as RRC message in NR reconfiguration message.
Proposal 2.
NR reconfiguration message includes 2 containers, one for RB configuration for SN-terminated bearers and the other for SCG configuration of LTE SN (as a form of LTE RRC message).

<Previous email discussion on the NE-DC reconfiguration message structure>
Question: Do you think that for NE-DC the SCG configuration should also be conveyed as RRC message? If so, do you think that it should be the LTE RRCConnectionReconfiguration?Or is it sufficient to use an IE (inside a container)? Should this IE be the LTE SCG-Configuration-r12 or anyway the LTE RRCConnectionReconfiguration?

	Company
	Agree/Disagree/Comment

	Huawei, HiSilicon
	We prefer to use the LTE SCG-Configuration-r12 IE included in a container.

	Intel
	Yes, it should be sent as a RRC message and is the LTE RRCConnectionReconfiguration containing only the LTE SCG-Configuration-r12. (Was the highlighted text a typo – should be LTE?)

	MediaTek
	We don’t have strong position for this design. We could follow EN-DC so that this is a LTE RRCConnectionReconfigration message, or follow NR-NR DC so that this is an IE of LTE SCG-config. Perhaps it is more suitable for the new NE-DC architecture to follow NR-NR DC design. But we are open for discussions.

	CATT
	We prefer a separate RRC message LTE RRCConnectionReconfiguration. This would align the messaging structure for all MR-DC.

	Ericsson
	If the reasoning for a separate message in EN-DC was that the two nodes of different RATs should run fairly independent RRC entities towards the UE, the same applies to NE-DC. On the other hand, if we don’t introduce a direct SCG-SRB for the LTE SeNB, we don’t see a strong need for conveying full messages. Hence, we are open for discussion. 

	NTT DOCOMO
	We tend to agree with Ericsson. If the LTE SCG-Configuration is used for NE-DC, why not the same approach is used for EN-DC as discussed in sub-clause 2.4.

	Sony
	No strong opinion but tend to share the same opinion as Ericsson 

	ZTE
	For forward compatibility, we prefer to introduce a New IE e.g. SCG-Configuration-r15, for that the space for some elements may need to be extended.

	Qualcomm
	We prefer a separate RRC message, LTE RRCConnectionReconfiguration to align it with EN-DC. We share the CATT view.

	Nokia
	If needed, a critical extension of LTE RRCConnectionReconfiguration – message could be defined to accommodate NE-DC. This would allow most flexibility while still preserving the same principle as in EN-DC.

	Samsung
	Although it may look somewhat more natural to use the SCG-Configuration IE, it seems preferable to align all cases (also to align configuration options)


Except LTE reconfiguration and reconfiguration complete messages, transmission of other LTE RRC messages can be supported in two possible ways: 1) encapsulating LTE message in the corresponding NR RRC message just like reconfiguration case, or 2) tunnelling the LTE message in the NR RRC message dedicated for tunnelling. As there are much more RRC messages in LTE than NR, it will be difficult to discuss a transmission method of LTE messages one by one. It is proposed to agree on a general principle first that the LTE downlink and uplink RRC messages are delivered via NR downlink and uplink tunnelling messages respectively unless a need of joint processing between gNB and eNB is identified.

Proposal 3.
Introduce downlink and uplink NR tunnelling messages for LTE RRC signalling in NE-DC.

Proposal 4.
LTE downlink and uplink RRC messages are delivered via NR downlink and uplink tunnelling messages respectively unless a need of joint processing between gNB and eNB is identified.
2.2 Allowed bearer types in NE-DC
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A number of DRB/SRB configurations are allowed for EN-DC as shown in the above figure. We need to discuss if all of the bearer types are needed for NE-DC.

· DRB: As EN-DC supports all the functionalities required for two different anchoring points and three different RLC bearer configurations, it seems that all the tools (i.e. ASN.1, procedures, inter-node signalling, etc.) are already available in RRC. There is no reason to remove some of the bearer types or introduce unnecessary restrictions in NE-DC.
· SRB: As LTE RadioResourceConfigDedicatedSCG-r12 does not support SRB configuration, split SRB and SRB3 support requires additional LTE RRC update. In addition, RAN2 may need to discuss which LTE RRC message can be transmitted via SRB3 and which message requires coordination with MN. It will be long time-consuming debate but the gain from lower control latency over SRB3 is not clear.
Proposal 5.
For DRB, all the bearer types defined in EN-DC are supported for NE-DC.

Proposal 6.
For SRB, MCG SRB is supported for NE-DC. Split SRB is FFS, but SCG SRB (aka SRB3) is not supported in NE-DC.
3 Summary
The followings are proposed to implement the delay budget report in NR:
Proposal 1.
In NE-DC, SCG configuration is conveyed as RRC message in NR reconfiguration message.

Proposal 2.
NR reconfiguration message includes 2 containers, one for RB configuration for SN-terminated bearers and the other for SCG configuration of LTE SN (as a form of LTE RRC message).

Proposal 3.
Introduce downlink and uplink NR tunnelling messages for LTE RRC signalling in NE-DC.

Proposal 4.
LTE downlink and uplink RRC messages are delivered via NR downlink and uplink tunnelling messages respectively unless a need of joint processing between gNB and eNB is identified.

Proposal 5.
For DRB, all the bearer types defined in EN-DC are supported for NE-DC.

Proposal 6.
For SRB, MCG SRB is supported for NE-DC. Split SRB is FFS, but SCG SRB (aka SRB3) is not supported in NE-DC.
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