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1 Introduction

This document concerns a report of the e-mail discussion [99bis#25][NR] on Inter-node RRC messages with following objectives:

-
Progress details of internode RRC messages based on agreements from this meeting. First version can already take into account contributions submitted to this meeting.


Intended outcome: TP for the RRC inter node messages


Deadline:  Thursday 2017-11-09
This document first provides an overview of the possible content of the inter node messages agreed to be included in TS 38.331, including current status and in some cases a suggested way forward. Companies are requested to review the overview, and in case of concerns, provide comments (e.g. suggestions for additions/ modifications/ removals)

The document also includes a corresponding TP that companies are requested to review and comment also. The TP will of course be updated in accordance with the outcome of the discussion on the contents of the different inter-node messages.

2 Discussion

2.1 Starting points

During the R2#99bis meeting, RAN2 agreed the following:

Agreements

1
Introduce in the NR RRC specification inter-node messages (INM) for:

a)
SCG (re-)configuration, to be used for SCG establishment/ reconfiguration/ change involving an NR SN (used regardless of the RAT used by MN)

b)
Handover: to be used upon change to an NR target MN (used regardless of the RAT used by source MN)

2
Introduce inter node messages in NR RRC as follows (LTE names merely used by example), and with contents according to Tab. 1. These messages are used regardless of the RAT used by source RAN:

o
HandoverPreparationInformation

o
HandoverCommand

o
SCG-ConfigInfo 

o
SCG-Config

3
No additional RRC inter node messages are introduced specifically for SN initiated change of SN, i.e:

a)
There is a single RRC inter-node message to cover SgNB Change Required, SgNB Addition Request and SgNB Modification Request

b)
There is a single RRC inter-node message to cover SgNB Change Required Ack, SgNB Addition Request Ack and SgNB Modification Request Ack

2.2 SCGConfigInfo

2.2.1 Overview

The following table provides an overview

	No
	Field & description
	Proposed baseline
	Ref
	Remarks/ issues

	
	ue-Capabilities
	List of containers, including a) UE-NR capabilities and b) MR-DC capabilities
	
	No need to support transfer of other RATs e.g. EUTRA (as in LTE, where Uu message re-used)

	Configuration assistance (RRM-config)

	
	candidateCellInfoList (in RRM Config)

List of NR candidate cells, optionally with measurement results (addition may be blind), NR encoded. Provided to target SN (addition/ change of SN). MN may obtain this from UE (RRM or SCG failure) or from SN.
	Single field including for each cell ARFCN+ PC, cell and ssb based beam results, at least RSRP and RSRQ)


	
	MN may have to combine MN and SN parts received in SN failure

No additional info to assist SN with selecting the initial access config (e.g. selection of CB/ CF RA resources)

	
	
	
	
	

	Configuration commands/ constraints

	
	srb-ToAddModList

RB type for SRB1 and SRB2 (i.e. whether split)
	Subfields: split and ul-Duplication, both booleans
	
	No need for SRB-ToReleaseList. Release of SCG leg indicated by setting split to false

	
	drb-ToAddModList

Indication of DRB identity, and DRB type and EPS bearer identity (if PDCP @ SN)
	Subfields: drb-Identity, drb-Type (values MCG-split, SCG-split and SCG), eps-BearerId

Further discuss what to include regarding UL split/ duplication
	
	

	
	drb-ToReleaseList

Indication of DRB identity
	
	
	

	
	
	
	
	

	UE (capability) coordination i.e. configuration restrictions due coordination of dependent UE capabilities

	
	restrictedBandCombinationNR

Indication of restrictions regarding the NR BCs the SN can configure

Details FFS
	Reference to an (any) EN-BC included in the MR DC apabilities which LTE part concerns the selected LTE BC. SN may configure any NR BC UE supports in conjuction with the selected LTE BC
	R2-1710860
	

	
	restrictedBasebandCombinationNR

Indication of restrictions regarding the NR BPCs the SN can configure

Details FFS
	A list of references to NR BPCs (included in the LTE capabilities for the selected LTE BPC) the SN can/ cannot configure. I.e. indicating NR BPCs (not) supported by UE in conjunction with selected LTE BPC.
	R2-1710860
	FFS whether compatible or incompatible NR BPCs are indicated

	
	maxMeasFreqsSCG

Number of frequencies SN can configure UE to measure
	
	R2-1712045
	

	
	MCG DRX config

Signalling details FFS
	Sbfields for cycle and offset, both plain integers
	
	

	Current/ source SCG configuration

	
	source-ConfigSCG

Source SCG-Config (provided upon change of SCG i.e. for delta signalling).Signalling details FFS
	Include same format as in SCG-Config i.e. NR RRC reconfiguration message
	
	Used to transfer entire SCG configuration i.e. not only CellGroupConfig but also e.g. rb-Config, measConfig

	
	
	
	
	

	Other potential candidates

	
	SCG cell identity range

FFS whether O&M (or hard split) is sufficient or semi-static coordination is required
	Discuss whether semi-static coordination is really needed

If so, MN may indicate N i.e. the lowest identity available for use by SN (i.e. it can use range N..31)
	R2-1711835
	

	
	mcg-Config

Candidate/ not agreed
	Discuss whether to include (FFS)
	R2-1710513
	See note below

	
	rlc-Mode
	Discuss whether to include (FFS)
	R2-1711100
	See note below

	
	powerCoordination
	Requires separate discussion
	R2-1710513, R2-1711100
	

	
	p-Max
	Discuss with powerCoordination
	As above
	

	
	ul-SplitInfo
	Requires separate discussion
	
	


Tab. 2: SCGConfigInfo inter-node message

General notes

· SCG change: although currently we have 3 SCG reconfigurations (i.e. security refresh, synchronous and regular reconfiguration), the same SCG change indication as in LTE DC for security refresh is considered sufficient for EN DC also (i..e no need to have a separate indication for synchronous reconfiguration)

· Security: It is assumed sufficient to exchange the same security related information as in case of LTE DC i.e. no security parameters within RRC inter-node messages. I.e. There is neither a need for inter-node signalling regarding the key to be used for a DRB (as SN just uses sKNB) nor regarding whether integrity is to be used for a DRB (i.e. SN decides for SCG/ SCG split DRBs).

· BWP: Even if there would be a need to support configuration of multiple BWP upon SCG addition, there may not be any impact i.e. MN may configure MO for every SSB and provides measurement for each freq (same cell)

· mcg-Config: this LTE encoded information is suggested to be signalled in case SN comprehends the MCG configuration to support further (detailed) coordination i.e. additional to the coordination that is possible by the RRC and Xx parameters signalled explicitly

· rlc-Mode: this field is suggested to be included to ensure both legs of a split DRB use the same RLC mode

2.2.2 Discussion about fields

Power control related info

In LTE, MN decides the guaranteed powers to be used for each CG (as well as the powerControl mode). The information is signalled by including field powerCoordinationInfo within scg-ConfigPartMCG (towards the UE) as well as within SCGConfigInfo (towards SN). Furthermore, MN provides to SN the p-Max as broadcast by the PCell.

R2-1710513 proposes MN to indicate to SN the p-Max as broadcast by the PCell, as in LTE DC. R2-1711100 proposes semi-static power sharing with MN deciding the maximum available UE UL Tx power for SCG transmissions, as in LTE DC. Altogether suggestion seems to re-use the LTE approach, although it is unclear whether to re-use the power control mode.
PowerCoordinationInfo-r12 ::= SEQUENCE {


p-MeNB-r12






INTEGER (1..16),


p-SeNB-r12






INTEGER (1..16),


powerControlMode-r12



INTEGER (1..2)

}

	No
	Field & description
	Proposed baseline
	Ref
	Remarks/ issues

	
	powerCoordination
	Introduce same signalling as in LTE i.e. powerCoordinationInfo (with p-MeNB p-SgNB, FFS powerControlMode)  and p-Max of PSCell
	R2-1710513, R2-1711100
	


Tab. 2a: SCGConfigInfo inter-node message, candidate fields (1)

UL split:

MN in general decides how much traffic should go via SCG, and the same is assumed to apply for UL. Alike DRB type, it thus seems appropriate for MN to indicate UL path (mcg, scg, split). In case of split, MN may furthermore indicate the threshold to be used (same as ul-DataSplitThreshold in LTE) or duplication, depending on which option is used.

RAN3 indicated that as the UL path may be blocked, the SN should be able to request the MN to adjust the UL path (i.e. re-negotiation). This will require some Xx signalling (SCGConfig inter-node message). FFS whether to also support the option for SN to request a lower amount of UL traffic (rather than just none in UL) 

	No
	Field & description
	Proposed baseline
	Ref
	Remarks/ issues

	
	ul-SplitInfo
	Introduce signalling to indicate UL path (mcg, scg, split), and for split either ul-DataSplitThresh or duplication
	R2-1710513, R2-1711100
	


Tab. 2a: SCGConfigInfo inter-node message, candidate fields (2)

2.2.3 Comments/ suggestions

In case of comments/ additions/ questions/ suggestions, companies are requested to provide their remarks in the table below (in particular for the fields indicated as candidate)

	No
	Field & description
	Company
	Comment/ question/ suggestion
	Ref

	1
	candidateCellInfoList
	ZTE
	For the description: “MN may have to combine MN and SN parts received in SN failure”, in RAN2#99meeting RAN2 has agreed to encode SN part measurement in NR RRC format. So, in our view, for EN-DC, it’s not feasible for the MN to perform combination. We can introduce another transparent container to transfer the SN part. 
In addition, in NR-NR DC, it should be possible to trigger SN addition by CSI-RS measurement report. So we think the CSI-RS beam results could also be included in candidateCellInfoList.
	

	2
	candidateCellInfoList (in RRM Config)
	NTT DOCOMO
	From the agreement of the last RAN2 meeting, the SSTD measurement result (same as measResultSSTD in LTE) is needed at least for MN initiated SN change. 
Moreover we think the CSI-RS based measurement result is also needed in case of SN initiated SN change (assuming that SCGConfigInfo is sent from source SN).
	

	3
	candidateCellInfoList
	Nokia
	- We would like to discuss a further on this requirement on MN "MN may have to combine MN and SN parts received in SN failure"

- What is the exact purpose of the combining? Is it that the lists may contain similar information i.e. repeated values for Cell-Ids so that pruning of the list to reduce size (which

would make sense). Ideally there should be a CHOICE between a structure for the blind case, and a structure for the measurement-based case, which could contain the measurement results without a need for re-encoding. Whereas a candidate cell list with optional measurements would probably require re-encoding.
	

	4
	candidateCellInfoList
	CATT
	We are not sure why MN and SN part received in SN failure need to be combined and also how to combine given that the two parts are encoded with NR and LTE RRC formats.

Open to the inclusion of CSI-RS based measurement results.
	

	
	Proposed way forward
· Introduce FFS about detailed signalling structure of candidate cell info e.g. whether to introducing an additional container to cover the information for SN configured measurements. Will require more concrete/ detailed proposal to conclude
One remark regarding the need of an additional container:

· In case MN initiates change of SN upon SCG failure, it should be possible for MN to provide measurement results based on which it decides the target SN. In case MN would use results of SN configured measurements as provided in the SCG failure message, it should be able to provide the related results to SN also. If MN does not use the results of SN configured measurements, these results may not be essential for target to receive
· Consider (RAN2 to conclude whether) to include of CSI- RS based results (i.e. some support, in particular given SN initiated change of SN)

	5
	drb-ToAddModList

DRB type and EPS bearer identity (if PDCP @ SN)
	Huawei
	Comments: DRB type and E-RAB ID have been indicated on Xx interface, thus we think these are not needed in inter-node message.

However to associate the bearer with that on Xx interface, E-RAB ID is needed. Alternatively, DRB ID can be carried on Xx interface.
	

	6
	drb-ToAddModList

Indication of DRB identity, and DRB type and EPS bearer identity (if PDCP @ SN)
	Ericsson
	Same as above, DRB-type is signalled on Xx and not needed here. We shold reuse the drb-ToAddModList defined in 38.331, which already includes eps-BearerIdentity, 
	

	7
	drb-ToAddModList
	Nokia
	· Agree that no need to duplicate information

· To link the bearer indicated in INM Xx interface, E-RAB ID is needed. Prefer to have the tuple on one interface i.e. not fragmented across Xx and INM
	

	
	Proposed way forward: Signal all information by Xx

	8
	mcg-Config
	NTT DOCOMO
	Since there are many unnecessary parameters for SN, it is no need to include whole mcg-Config.
	

	9
	mcg-Config
	Ericsson
	Like in LTE DC, it is useful for the SN to know the MCG configuration to support the selection of SCG configuration so that the UE capabilities are not exceeded. This can be used on top of information in dedicated format comprehensible to both MN and SN, for more accurate capability coordination where SN is able to interpret LTE RRC. The LTE IE can be reused.
	

	10
	mcg-Config


	Nokia
	-Given the discussions we have been having on this topic of capability coordination, we don't see the need for sending "mcg-Config" to the SN
-The existing BC and BPC coordination is quite sufficient

-To contrast with Ericsson’s view that fine grained coordination requires this IE, we would propose to have the performance indication assistance information rather than mcg-Config
	

	11
	mcg-Config
	CATT
	We don’t see a strong need for sending this. Parameters required for coordination between MN and SN are already signalled.
	

	
	Proposed way forward: Not include mcg-Config, as only one company indicated support

	12
	Measurement coordination results
	Huawei
	Addition: measurement coordination is also under discussion, however, in our understanding, to enable the MeNB and the SgNB to perform configuration on the same NR frequency, some of the parameters should be the same and these parameters should be included in the inter-node RRC message as the measurement coordination result. So measurement coordination results can be added as potential candidates. In addition, SSTD and measurement gap can also be included.
	

	13
	maxMeasFreqsSCG
	ZTE
	We are fine with the current IE, which is  aligned with RAN2’s agreement. For the issue mentioned by HW, we think we discussed the parameter consistence during #99bis meeting, and most companies thought it can be easily achieved by OAM, and we’d better not to introduce any additional complexity in R15.
	

	14
	Addition of measurement object coordination information
	Nokia
	- Agree with ZTE no need at this moment to introduce measurement object configuration related coordination as we discussed during previous meeting, and no need foreseen by most companies.
	

	15
	measureResultSSTD
	ZTE
	As we agreed in RAN2#99bis, the SSTD measurement result can be included in SCG-ConfigInfo at least for EN-DC. 
	

	
	Proposed way forward

· Not introduce UE specific Xx coordination for MO parameters to ensure that if both MN and SN configure a measurement on same frequency it can still be counted as one, as only one company indicated support

· Add provision of SSTD results from MN to SN

	16
	powerCoordination
	Ericsson
	The concept of guaranteed UL power from LTE DC is not applicable for EN-DC. RAN1 has agreed that UL power sharing is performed by two parameters: P_LTE_limit and P_NR_limit, each defining the maximum power per RAT. Thus, we should not reuse the IE name from LTE. It should be changed to p-NR_limit, or similar.
	

	17
	powerCoordination
	Nokia
	For "powerCoordination", Agree that something needs to be specified but also take into account RAN1 agreements for this topic i.e. LTE baseline is not sufficient
	

	
	Proposed way forward: Keep FFS for now. Seems difficult to conclude without more concrete/ detailed proposal taking into account RAN1 agreements

	18
	restrictedBasebandCombinationNR
	ZTE
	According to RAN2#99bis agreement:”The MN decides the LTE(resp NR) part of BC and BPC and provide SN indicating its choice of LTE(resp NR)part and SN continues…”, we think the same mechanism should be applied to both BC and BPC, so this IE should include a reference to the selected LTE BPC (i.e. not a list of references to NR BPCs), and the SN may configure any NR BPC the UE supports in conjunction with the selected LTE BPC.
	

	19
	restrictedBandCombinationNR
	Nokia
	- Could "supportableBandCombinationNR" or something similar be used instead of "restrictedBandCombinationNR"; the latter has a different connotation. Same comment for "restrictedBasebandCombinationNR"
	

	
	Proposed way forward: Keep FFS for now. Further signaling details seems to require further discussion to conclude (based on more concrete/ detailed proposals)

	20
	rlc-mode
	Ericsson
	This is also being discussed in RAN3, and needs to be coordinated between the groups. Since this information is not needed for Uu, it seems better included in X2/Xn-AP, which is also being proposed in RAN3. 
	

	21
	rlc-mode
	Nokia
	Agree with others to wait for RAN3 input; prefer to have it on Xx.
	

	
	Proposed way forward: Keep FFS for now. May be handled by RAN3 using Xx field

	22
	SCG cell identity range
	NTT DOCOMO
	We think signalling to allow semistatic coordination is beneficial.
	

	
	Proposed way forward: Keep FFS for now i.e. requires more input (so far only 1 company provided feedback)

	23
	srb-ToAddModList

RB type for SRB1 and SRB2 (i.e. whether split)
	Huawei
	Comments: ‘Requested MCG split SRBs’ in SCG addition request message on Xx interface has indicated that resources for MCG split SRB are required, thus we think the split information is not needed in the inter-node message. 

Regarding SRB ‘ul-duplication’, in our understanding “both MN and SN should be kept aware of whether the node is expected to serve all uplink data of a split bearer” was agreed for DRBs, so we are not sure whether the agreement can be extended to SRB.
	

	24
	srb-ToAddModList
	NTT DOCOMO
	We wonder if the srb-identity is not included. If it is not included because the establishment of SRB1 and/or SRB2 is indicated by X2, then the list order for SRB1 and SRB2 case should be clarified in the ASN.1 field description, i.e. the first list indicates SRB1 configuration and the second list indicates SRB2 configuration.
	

	25
	srb-ToAddModList

RB type for SRB1 and SRB2 (i.e. whether split)
	Ericsson
	We agree with Huawei that the DRB type is not needed, since it is included in the Xx-AP part. Also, it is not needed on the Uu. We shold reuse the srb-ToAddModList defined in 38.331.
	

	26
	srb-ToAddModList
	Nokia
	Agree with Huawei no need to duplicate information across Xx and INM

Also regarding UL Duplication, we need a first discuss if to extend the agreement about MN/SN awareness of leg handling in split DRB case to even SRBs. Our understanding is that such awareness (of usage of the uplink legs) is may not be critical with SRBs as with DRBs.
	

	27
	srb-ToAddModList/ drb-ToAddModList/ 


	CATT
	Agree that the same information should not be duplicated over Xx-AP and inter-node RRC message.
	

	
	Proposed way forward:

· Do not include DRB type (split) as already on Xx

· For now do not include UL-duplication i.e. RAN2 first needs to conclude this is really needed for SRBs

	28
	ul-SplitInfo
	Huawei
	Comments: RAN2 has sent LS to RAN3 in R2-1712042 in last meeting regarding Switching on split bearer at blocking of NR radio. If RAN3 have this information on Xx interface then it is not needed in inter-node message. So we would like to wait RAN3 input before decide whether it is needed in inter-node message.
	

	29
	ul-SplitInfo
	ZTE
	We prefer to capture this into RRC message, but we don’t think it’s necessary to introduce ul-DataSplitThresh in X2 interface. For ul-duplication, we would like to clarify the usage of this first. In addition, please find our more comments on the ASN.1.
	

	30
	ul-SplitInfo
	NTT DOCOMO
	Agree with Huawei.
	

	31
	ul-SplitInfo
	Ericsson
	We agree with Huawei to wait for RAN3 input on this. For the record, there is a reference to our paper R2-1710513 for this IE, but we did not propose this.
	

	32
	ul-SplitInfo
	Nokia
	Due to the fact that RAN2 has sent LS to RAN3 on this topic, we prefer that RAN3 discusses it.
	

	33
	ul-SplitInfo
	CATT
	Agree with Huawei and NTT DOCOMO, wait for RAN3 input.
	

	
	Proposed way forward: Keep FFS for now i.e. most companies prefer to wait for RAN3 feedback

	
	
	
	
	


2.3 SCGConfig

2.3.1 Overview

The following table provides an overview

	No
	Field & description
	Proposed baseline
	Ref
	Remarks/ issues

	
	ConfigSCG

New NR SCG CellGroupConfig (delta signalling) signalled by NR RRC reconfiguration message (to be forwarded transparently to UE within scg-ConfigNR)
	
	
	NR RRC reconfiguration message is merely used to transfer CellGroupConfig (as in SCG-Config)

	
	rb-Config

Octet string containing IE NR radio bearer config (as forwarded transparently to UE within rb-Config2)
	
	
	

	
	
	
	
	

	UE (capability) coordination i.e. request to modify (alleviate/ reduce) configuration restrictions (re-negotation)

	
	requestedBandCombinationNR

Request to configure an NR BC which configuration is currently restricted

Details FFS
	Reference to an (any) EN-BC included in the MR DC capabilities which NR part concerns the requested NR BC

BPC index,


	R2-1710860
	

	
	requestedBasebandCombinationNR

Request to configure an NR BPC which configuration is currently restricted

Details FFS
	Reference to one or more NR BPCs that the SN requests to configure.
	R2-1710860
	

	
	
	
	
	

	Other potential candidates

	
	ul-SplitInfo
	Introduce signalling to request release of SCG UL resources (FFS whether boolean or finer granularity)
	
	See previous discussion. FFS whether by Xx signalling

	
	candidateCellInfoList 

List of NR candidate cells, optionally with measurement results.
	Do not include
	R2-1710513
	

	
	
	
	
	


Tab. 2: SCGConfig inter-node message

General notes

· candidateCellInfoList (measurements): There was a proposal to allow inclusion of measurement results in SCGConfig for the case of SN-initiated change of SN. It seems there are different views regarding what RRC INM is included by the source SN in the Xx message. There are just 2 options: a) SCGConfigInfo or b) SCGConfig. Use of SCGConfigInfo seems most appropriate as this already includes source configuration and measurements, and is also already used towards target SN (so should always include all fields that may be required).

· Re-negotiation: is supported for BCs and BPCs but was agreed not to be needed for the number of frequencies the SN can configure the UE to measure (measFreqsSCG). In addition, some signalling may be needed to re-negotiate UL-split i.e. due to UL blocking (see previous discussion, related to RAN3 LS).

2.3.2 Discussion about fields

Not applicable

2.3.3 Comments/ suggestions

In case of comments/ additions/ questions/ suggestions, companies are requested to provide their remarks in the table below.

	No
	Field & description
	Company
	Comment/ question/ suggestion
	Ref

	
	
	
	
	

	
	candidateCellInfoList
	ZTE
	For the question raised by Rapporteur in the General Notes, regarding which RRC INM is included by the source SN in the Xx message, we think it could be more appropriate to use option b) SCGConfig in SN/SgNB Change Required message. For instance the "message direction" of SCGConfig in ASN.1 is from "Secondary eNB to master eNB", which is aligned with the direction of the SN/SgNB Change Required message. Then SCGConfigInfo includes SRB-toAddModList and DRB-toAddModList, etc. which should be decided by MN, so the old SN can only omit these IEs. So we prefer to include SCGConfig in SN/SgNB Change Required message. Also the candidateCellInfoList should be supported in SCGConfig to deliver the SN measurement results, which would then be directly forwarded from the MN to target SN via SN Addition Request message. 
	

	
	candidateCellInfoList
	NTT DOCOMO
	Regarding which RRC INM is included by the source SN in the Xx message, we prefer that adopting SCGConfig is simpler from ASN.1 perspective. (E.g., if SCGConfigInfo is used, a lot conditional presence is needed).
	

	
	candidateCellInfoList 
	Ericsson
	Agree with DoCoMo. For SN initiated change of SN, there is a need for the source SN to provide the measurement results to the target SN via MN. Since SCGConfig is defined as the message to use for SN to MN communication, it is natural to include candidateCellInfoList in this message. Note that also measConfig, etc are needed, so the solution could maybe be to include the same source-ConfigSCG as used in SCGConfigInfo. There was a proposal to use SCGConfigInfo instead, which already includes candidateCellInfoList, but it is only defined for MN to SN communication and includes a lot of IEs that are not needed from SN to MN.
	

	
	candidateCellInfoList
	Nokia
	- Agree with ZTE, we also prefer to have the candidateCellInfoList transported to the target SN by source SN including that in the SCG-Config generic container because it is expected

to carry other information relating to the same purpose (delta Config, measurement object information etc.)

- Reusing SCG-ConfigInfo in SN to MN direction seems like a kludge and must be avoided (better to use SCG-Config like INM)
	

	
	candidateCellInfoList
	CATT
	We agree that measurements results should be provided to the target SN from the source SN. Hence candidateCellInfoList  provided in SCGConfig is more suitable. 
	

	
	Proposed way forward: Use SCG-Config INM in SN/SgNB Change Required and include candidateCellInfoList in this message

	
	ul-SplitInfo
	Huawei
	Comments: the same as on SCGConfigInfo. We would like to wait RAN3 input before decide whether it is needed in inter-node message.
	

	
	ul-SplitInfo
	ZTE
	Same as for SCGConfigInfo.
	

	
	ul-SplitInfo
	Ericsson
	Same comment as Huawei
	

	
	ul-SplitInfo
	Nokia
	Same comments as provided for SCG-ConfigInfo
	

	
	ul-SplitInfo
	CATT
	Same comment as in section 2.2.
	

	
	Proposed way forward: Keep FFS for now i.e. most companies prefer to wait for RAN3 feedback


2.4 HandoverPreparationInfo

2.4.1 Overview

The following table provides an overview

	No
	Field & description
	Proposed baseline
	Ref
	Remarks/ issues

	
	ue-Capabilities
	List of containers, including a) UE-NR capabilities, b) MR-DC capabilities and c) E-UTRA capabilities
	
	For now no need to support transfer of other RATs

	Current/ source SCG configuration (handover within NR)

	
	source-Config

Dedicated radio/ AS configuration use in source (including SCG config) provided upon intra-NR HO for delta signalling.Signalling details FFS
	Include same format as in SCG-ConfigInfo i.e. NR RRC reconfiguration message
	
	Used to transfer entire configuration as used in source cell

	
	Source-PCellSI

Common configuration of source PCell, used for delta signalling
	Include list of SIBs
	
	

	
	
	
	
	

	Configuration assistance (RRM-config)

	
	candidateCellInfoList (in RRM Config)

List of NR candidate cells, optionally with measurement results (addition may be blind), NR encoded. Provided to target SN (addition/ change of SN). MN may obtain this from UE (RRM or SCG failure) or from SN.
	Single field including for each cell ARFCN+ PC, cell and ssb based beam results, at least RSRP and RSRQ)


	
	MN may have to combine MN and SN parts received in SN failure

	
	ue-InactiveTime (in RRM Config)
Same as in LTE
	
	
	As in LTE

	Configuration assistance (AS-context)

	
	reestablishmentInfo)
(cellId, shortMAC, KeNB*)
	
	
	

	
	
	
	
	


Tab. 3: HandoverPreparationInfo inter-node message

General notes

· RAN2 previously briefly discussed whether to continue the strange mix of Xx and RRC signalling regarding security parameters for re-establishment. It may be attractive to also signal the additional re-establishment info (currently in RRC container) by Xx fields (i.e. together with original key).

2.4.2 Discussion about fields

Not applicable

2.4.3 Comments/ suggestions

Input, organised per field (alphabetical order)

	No
	Field & description
	Company
	Comment/ question/ suggestion
	Ref

	
	
	
	
	

	
	candidateCellInfoList
	ZTE
	Considering the normal handover procedure can be triggered by CSI-RS measurement, we think this should also include CSI-RS beam measurement results. 

Additionally, in LTE specification, this IE is used to assist target SCell addition, but in NR, it can also be used to assist target RACH resource selection, in order to distinguish the different scenario, we suggest to model them as independent IEs. such as “candidateCellInfoList”(i.e. includes best neighbour measurement results) and “targetCellInfo”(includes target cell/beam measurement results). 
	

	
	candidateCellInfoList
	Nokia
	We would like to discuss a bit further on this requirement on MN "MN may have to combine MN and SN parts received in SN failure"
- Comment from previous sections asking the motivation
	

	
	Proposed way forward: Same conclusion as for SCGConfigInfo. Seems good to resolve jointly with that INM

	
	Security related parameters
	NTT DOCOMO
	We agree that separate discussion is beneficial to decide whether security capability, original key and the security parameter for re-establishment should be signalled all together in Xx or Inter node.
	

	
	Security related parameters
	Ericsson
	Agree with DoCoMo. Also, ShortMAC-I may not be needed, if RRC connection re-establishment can already be encrypted.
	

	
	Proposed way forward: Introduce FFS for signalling details of connection re-establishment information

	
	Source-PCellSI

Common configuration of source PCell, used for delta signalling
	Huawei
	Comments: this can be included in the source-Config. And we noticed that it is not a separated IE in ASN.1 part in References. 
	

	
	source-Config
	ZTE
	By using entire NR RRC Reconfiguration message in ASN.1, the “sourceDl-CarrierFreq” might not be transferred from source node to target node, or we need to introduce an independent IE to capture this? 
We also haven’t seen “Source-PCellSI” in ASN.1?
	

	
	Proposed way forward: Keep FFS for now i.e. some further discussion seems required for source-Config, i.e. whether to

· Transfer entire SI blocks/ messages as in LTE or

· To using same information structure as used on Uu i.e. only transfer SI relevant upon HO

	
	UE capability coordination results
	Huawei
	Addition: when inter-MN handover without SN change, in order to maintain the SN configuration, the source MN should transfer the UE capability coordination results (i.e. available BC/BPC for target MN) to the target MN to generate UE configuration avoid negotiation between target MN and SN.
	

	
	Addition of capability coordination information
	Nokia
	Agree with HW to have capability coordination results included in the container towards the target to avoid re-coordination
	

	
	UE capability coordination information
	CATT
	We agree with Huawei and Nokia, this is also needed for inter-MN HO without SN change. 
	

	
	Proposed way forward: Introduce field(s) to transfer the UE capability related configuration restrictions imposed by source MN on SN


2.5 HandoverCommand

2.5.1 Overview

The following table provides an overview

	No
	Field & description
	Proposed baseline
	Ref
	Remarks/ issues

	
	handoverCommand

Entire radio configuration generated by target gNB upon HO to NR, or delta in case of intra-NR HO
	Include same format as in SCG-Config i.e. Octet string containing NR RRC reconfiguration message
	
	Now containing entire NR radio configuration

	Other potential candidates

	
	
	
	
	


Tab. 4: HandoverCommand inter-node message

General notes

· It seems good to discuss if the octet string of HO command should contain the NR RRC reconfiguration message (as for SCG) or also the message type (i.e. include a DL-DCCH message, as in LTE. The message type seems not required, so may be better to align with SCG-Config

· RAN2 previously briefly discussed whether to continue the strange mix of Xx and RRC signalling regarding security parameters for re-establishment. It may be attractive to also signal the additional re-establishment info (currently in RRC container) by Xx fields (i.e. together with original key)

2.5.2 Discussion about fields

Not applicable

2.5.3 Comments/ suggestions

In case of comments/ additions/ questions/ suggestions, companies are requested to provide their remarks in the table below.

	No
	Field & description
	Company
	Comment/ question/ suggestion
	Ref

	
	Security related parameters
	DOCOMO
	See 2.4.3
	


2.6 Other aspects

In case there are suggestionn regarding other aspects to be handled as part of this e-mail discussin, companies are requested to provide their remarks in the table below.

	No
	Field & description
	Company
	Comment/ question/ suggestion
	Ref

	
	Inter-node RRC message in SgNB Change Confirm
	ZTE
	So far we don’t see the necessity of including any inter-node RRC message in SgNB Change Confirm message, so we suggest revising the previous agreement accordingly.
	

	
	Inter-node RRC message in SgNB Change Confirm
	Nokia
	Trying to understand the motivation for INM in this message
	

	
	Proposed way forward: agree that no RRC INM message is required in SgNB Change Confirm

	
	General
	Nokia
	· We strongly recommend that SCG-ConfigInfo be renamed as SCG-ConfigRequest 
· and SCG-Config as SCG-ConfigResponse
	

	
	Proposed way forward: stick to current names (at least for now), noting that SCG-Config is included in SN/SgNB Change Required in which case it is not really a response


3 Conclusion & recommendation

The paper document concerns a report of the e-mail discussion [99bis#25][NR]. The results of the e-mail discussion are summarised in the following table (with the rows including a proposal to be endorsed/ confirmed are numbered). For issues that are unresolved, a recommendation is included e.g. (for proponents of a change) to bring a detailed proposal with TP.

Proposal 1
RAN2 is requested to confirm the outcome of the e-mail discussion as reflected in the following table:
SCGConfigInfo

	No
	Related field
	Proposal
	Sum

	
	candidateCellInfoList
	FFS the detailed signalling structure e.g. whether to introduce an additional container to cover the information for SN configured measurements

Companies proposing to modify signalling in current TP should bring detailed proposal (with TP)
	FFS

	
	
	FFS whether to include of CSI- RS based results (i.e. some support, in particular given SN initiated change of SN)

Companies invited to bring concrete/ detailed proposal (with TP)
	FFS

	1
	drb-ToAddModList
	Signal all DRB information by Xx i.e. also DRB identity (besides and DRB type and EPS bearer identity)
	Endorse

	2
	mcg-Config
	Do not include mcg-Config
	Endorse

	3
	maxMeasFreqsSCG
	Do not introduce UE specific Xx coordination for MO parameters to ensure that if both MN and SN configure a measurement on same frequency
	Endorse

	4
	new
	Add field to transfer SSTD results from MN to SN
	Endorse

	
	powerCoordination
	Companies invited to bring more concrete/ detailed proposal (with TP) taking into account RAN1 agreements
	FFS

	
	restrictedBasebandCombinationNR
	Companies invited to bring concrete/ detailed proposal (with TP)
	FFS

	
	restrictedBandCombinationNR
	Companies invited to bring concrete/ detailed proposal (with TP)
	FFS

	
	rlc-mode
	No action (i.e. RAN3 to take the lead)
	Endorse

	
	SCG cell identity
	Companies invited to bring concrete/ detailed proposal (with TP)
	FFS

	5
	srb-ToAddModList, use of split for SRB1/ 2
	Do not include DRB type (split) as already on Xx


	Endorse

	
	srb-ToAddModList, use of UL duplication
	FFS whether this is really needed for SRBs

Companies thinking this is really needed invited to bring concrete/ detailed proposal (with TP)
	FFS

	
	ul-SplitInfo
	No action (i.e. RAN3 to take the lead)
	FFS


SCGConfig
	No
	Related field
	Proposal
	Sum

	6
	candidateCellInfoList
	Include candidateCellInfoList (and use SCG-Config INM in SN/SgNB Change Required)
	Endorse

	
	ul-SplitInfo
	No action (i.e. RAN3 to take the lead)
	FFS


HandoverPreparationInfo
	No
	Related field
	Proposal
	Sum

	
	candidateCellInfoList
	Same as for SCGConfigInfo (i.e. resolve jointly)
	FFS

	
	reestablishmentInfo
	Companies that think signalling should be changed should bring concrete/ detailed proposal (with TP)
	FFS

	
	source-Config
	FFS whether to include a) entire SI blocks/ messages as in LTE or b) include the same information structure as used on Uu (i.e. only transfer SI relevant upon HO)

Companies that think signalling should be changed (i.e. to transfer entire SI blocks) should bring concrete/ detailed proposal (with TP)
	FFS

	7
	UE capability coordination information
	Introduce field(s) to transfer the UE capability related configuration restrictions imposed by source MN on SN
	Endorse


HandoverCommand
	No
	Related field
	Proposal
	Sum

	
	
	
	


Other
	No
	Aspect
	Proposal
	Sum

	8
	RRC INM in SgNB Change Confirm
	Agree that no RRC INM message is included in SgNB Change Confirm
	Agree

	9
	Naming RRC INMs
	Stick to SCG-ConfigInfo and SCGConfig
	Agree


Proposal 2
RAN2 is requested to review and endorse the corresponding TP for inclusion in 38.331 [1].

4 References

[1] TS 38.331

10.2
Inter-node RRC messages

10.2.1
General

This section specifies RRC messages that are sent either across the Xn- or the NG-interface, either to or from the gNB, i.e. a single 'logical channel' is used for all RRC messages transferred across network nodes. The information could originate from or be destined for another RAT.

-- ASN1START

NR-InterNodeDefinitions DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


RRCReconfiguration,

UE-CapabilityRAT-ContainerList
FROM NR-RRC-Definitions;

-- ASN1STOP

10.2.2
Message definitions

–
HandoverCommand
This message is used to transfer the handover command as generated by the target gNB.

Direction: target gNB to source gNB/ source RAN

HandoverCommand message

-- ASN1START

HandoverCommand ::=




SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverCommand-r15




HandoverCommand-r15-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverCommand-r15-IEs ::=



SEQUENCE {


handoverCommandMessage



OCTET STRING (CONTAINING RRCReconfiguration),


nonCriticalExtension



SEQUENCE {}






OPTIONAL

}

-- ASN1STOP

	HandoverCommand field descriptions

	handoverCommandMessage

Contains the RRCConnectionReconfiguration message used to perform handover within NR or handover to NR, as generated (entirely) by the target gNB.


–
HandoverPreparationInformation
This message is used to transfer the NR RRC information used by the target gNB during handover preparation, including UE capability information.

Direction: source gNB/ source RAN to target gNB

HandoverPreparationInformation message

-- ASN1START

HandoverPreparationInformation ::=
SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




handoverPreparationInformation-r15

HandoverPreparationInformation-r15-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

HandoverPreparationInformation-r15-IEs ::= SEQUENCE {


ue-CapabilityRAT-List



UE-CapabilityRAT-ContainerList,


sourceConfig





OCTET STRING (CONTAINING RRCReconfiguration)


rrm-Config






RRM-Config



OPTIONAL,


as-Context






AS-Context



OPTIONAL,


nonCriticalExtension



SEQUENCE {}



OPTIONAL

}

AS-Context ::=






SEQUENCE {


reestablishmentInfo





EQUENCE {



sourcePhysCellId




PhysCellId,



targetCellShortMAC-I



ShortMAC-I,



additionalReestabInfoList


AdditionalReestabInfoList



OPTIONAL,

}



















OPTIONAL,

-- FFS Whether to change e.g. move all re-establishment info to Xx

configRestrictInfo




ConfigRestrictInfoSCG





OPTIONAL,


...

}

ReestabNCellInfoList ::=

SEQUENCE ( SIZE (1..maxCellPrep) ) OF ReestabNCellInfo
ReestabNCellInfo::=
SEQUENCE{


cellIdentity





CellIdentity,


key-gNodeB-Star




BIT STRING (SIZE (256)),


shortMAC-I






ShortMAC-I

}

RRM-Config ::=



SEQUENCE {


ue-InactiveTime



INTEGER,


candidateCellInfoList

CandidateCellInfoList

OPTIONAL


...,

}

-- ASN1STOP

	HandoverPreparationInformation field descriptions

	as-Config

The radio resource configuration as used in the source cell.

	as-Context

Local RAN context required by the target gNB.

	rrm-Config

Local RAN context used mainly for RRM purposes.

	ue-RadioAccessCapabilityInfo

The UE radio access related capabilities concerning RATs supported by the UE. FFS whether certain capabilities are mandatory to provide by source e.g. of target and/ or source RAT.


–
SCG-Config
This message is used to transfer the SCG radio configuration as generated by the SgNB.

Direction: Secondary gNB to master gNB or eNB
SCG-Config message

-- ASN1START

SCG-Config ::=





SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




scg-Config-r15




SCG-Config-r15-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

SCG-Config-r15-IEs ::=



SEQUENCE {


scg-CellGroupdConfig



OCTET STRING (CONTAINING RRCReconfiguration)

OPTIONAL,


scg-RB-Config





OCTET STRING (CONTAINING RadioBearerConfiguration)
OPTIONAL,


configRestrictModReq



ConfigRestrictModReqSCG







OPTIONAL,


candidateCellInfoList



CandidateCellInfoList







OPTIONAL,


nonCriticalExtension



SEQUENCE {}










OPTIONAL

}

ConfigRestrictModReqSCG ::=


SEQUENCE {


requestedBC-List-NR




SEQUENCE OF INTEGER




OPTIONAL,


requestedBPC-List-NR



SEQUENCE OF INTEGER




OPTIONAL,


-- FFS Signalling details of BC and BPC restrictions requested by SgNB to be alleviated

...

}

-- ASN1STOP

	SCG-Config field descriptions

	scg-CellGroupConfig

Contains the RRCReconfiguration message, used to (re-)configure the SCG configuration upon SCG establishment or modification, as generated (entirely) by the target SgNB

	scg-RB-Config

Contains the IE RadioBearerConfig, used to establish or reconfigure the SCG configuration, used to (re-)configure the SCG RB configuration upon SCG establishment or modification, as generated (entirely) by the target SgNB

	configRestrictModReq
Used by SN to re-negotiate SCG configuration restrictions previously set by MN to ensure UE capabilities are respected. E.g. used to request configure an NR band combination which use MN has previously forbidden.


–
SCG-ConfigInfo
This message is used by master eNB or gNB to request the SgNB to perform certain actions e.g. to establish, modify or release an SCG. The message may include additional information e.g. to assist the SgNB to set the SCG configuration.

Direction: Master eNB or gNB to secondary gNB

SCG-ConfigInfo message

-- ASN1START

SCG-ConfigInfo ::=




SEQUENCE {


criticalExtensions




CHOICE {



c1








CHOICE{




scg-ConfigInfo-r15




SCG-ConfigInfo-r15-IEs,




spare3 NULL, spare2 NULL, spare1 NULL



},



criticalExtensionsFuture


SEQUENCE {}


}

}

SCG-ConfigInfo-r15-IEs ::=


SEQUENCE {


eutra-CapabilityInfo


OCTET STRING (CONTAINING UECapabilityInformation)
OPTIONAL,


candidateCellInfoList


CandidateCellInfoList







OPTIONAL,


measResultSSTD




MeasResultSSTD









OPTIONAL,

configRestrictInfo



ConfigRestrictInfoSCG







OPTIONAL,


drx-InfoMCG





DRX-Info










OPTIONAL,


sourceConfigSCG-r15



OCTET STRING (CONTAINING RRCReconfiguration)

OPTIONAL,

nonCriticalExtension


SEQUENCE {}






OPTIONAL

}

ConfigRestrictInfoSCG ::=


SEQUENCE {


restrictedBandCombinationNR



INTEGER






OPTIONAL,


restrictedBasebandCombinationNR-NR

SEQUENCE OF INTEGER



OPTIONAL,

-- FFS Signalling details of BC and BPC restrictions to be observed by SgNB


-- FFS Signalling details regarding power coordination


maxMeasFreqsSCG-NR-r15




INTEGER






OPTIONAL,


...

}

DRX-Info ::=




SEQUENCE {


cycle






INTEGER,


offset






INTEGER

}

-- ASN1STOP

	SCG-ConfigInfo field descriptions

	drb-ToAddModInfoList

Includes DRBs the SgNB is requested to establish or modify (DRB type change).

	drb-ToReleaseListSCG

Includes DRBs the SeNB is requested to release.

	scg-RadioConfig

Includes the current dedicated SCG configuration.

	scg-ConfigRestrictInfo

Includes fields for which SgNB is explictly indicated to observe a configuration restriction.

	restrictedBandCombinationNR
Indicates restrictions regarding the NR BCs the SN can configure by signalling the LTE BC selected by MN. The SN may configure any EN-BC including the indicated LTE BC selected by MN.

	restrictedBasebandCombinationNR

Indicates restrictions regarding the NR BPCs the SN can/ cannot configure i.e. by signalling the list of NR BPC the SN may configure.

	


10.3
Inter-node RRC information element definitions

–
CandidateCellInfoList
The CandidateCellInfoList IE contains information regarding cells that the source suggests the target gNB to consider configuring.
CandidateCellInfoList information element

-- ASN1START

CandidateCellInfoList ::=
SEQUENCE (SIZE (1..maxCellSCG)) OF CandidateCellInfo

CandidateCellInfo ::=



SEQUENCE {


-- FFS whether to introduce something additional for transfer of SN configured measurements


cellIdentification



SEQUENCE {



physCellId





PhysCellId,



dl-CarrierFreq




ARFCN-ValueNR


},


measResultCell




SEQUENCE {



rsrpResultCell





RSRP-Range,



rsrqResultCell





RSRQ-Range


-- FFS whether to support SINR

}















OPTIONAL,


candidateRS-IndexList



CandidateRS-IndexInfoList
OPTIONAL,


...

}

CandidateBeamInfoList ::=
SEQUENCE (SIZE (1..maxRS-IndexReport)) OF CandidateRS-IndexInfo

CandidateRS-IndexInfo ::=



SEQUENCE {


-- FFS whether to support CSI RS based beam results also

ssb-Index






SSB-Index,


measResultSSB





SEQUENCE {



rsrpResultCell





RSRP-Range,



rsrqResultCell





RSRQ-Range


-- FFS whether to support SINR

}















OPTIONAL,


...

}

-- ASN1STOP

10.4
Inter-node RRC multiplicity and type constraint values
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