
3GPP TSG-RAN2#86 meeting
Tdoc (
R2-142722
Seoul, South Korea, 19- 23 May 2014
Agenda Item:

7.2.1
Souce:
Samsung
Title:
Report on [85b#15][LTE/DC] SCG RRM (Samsung)
Document for:

Discussion and decision
1 Introduction

This contribution concerns a report of the following RAN2 e-mail discussion:

[85bis#15][LTE/DC] SCG RRM (Samsung) 

-
Discuss which assistance information to provide and for which SeNB cells to provide measurement results.

=>
Intended outcome: Email discussion report

During the e-mail discussion, 14 companies provided their input. The suggestion is to agree 2 proposals regarding measurement assistance provided by MeNB and one proposal regarding assistance provided by SeNB. Another set of proposals may be agreed, but it is suggested to first discuss and decide which general approach should be adopted i.e. either:
a) Only introduce a specific requests option i.e. without restrictions on their usage
b) Introduce a specific request option, but restrict its usage, and introduce a raw information option b in addition
Further details regarding the way forward are included in the conclusion section.
2 Discussion

2.1 Scope
The main reason for this e-mail discussion is to resolve the FFS in the following RAN2#85 bis agreements (based on R2-141828):
2
SeNB can provide assistance data to the MeNB (FFS, e.g. SCell overload status, DRB resource shortage, cell load status, suggested cell addition list), which may trigger the MeNB to initiate SCG SCell addition or SCG SCell release 

3
MeNB can provide latest measurement results in SCG addition and SCG SCell addition request. (FFS for which SeNB cells). There is no generic forwarding of measurement result from MeNB to SeNB. 

This e-mail discussion aims to progress the following aspects:

a) 
How does the SeNB trigger the MeNB to initiate SCG configuration changes, in particular what information does SeNB provide and how does it provide this information
b) 
What measurement information does MeNB provide to SeNB upon SCG establishment and upon SCG cell addition

2.2 SeNB assistance

Introduction on assistance types and cases
The first aspect proposed to be discussed is in what form the SeNB provides assistance to the MeNB. There seem to be the following main options:

a)
Raw information (e.g. load) from which MeNB derives the required action, and/ or

b)
Specific request (e.g. SCG cell release), meaning the SeNB derives the desired action
c)  Both, e.g. in normal cases SeNB provides ‘raw assistance info’ while in exceptional cases (e.g. failure), SeNB may initiate a specific request
The proposal is to consider the following SeNB initiated SCG reconfigurations:

i. release of the SCG

ii. release of SCG SCell(s) other than the special SCell

iii. initiate addition or release of SCG cells
iv. initiate release of SCG DRBs
It is noted that 10.1.2.X.4 of the running CR to 36.300 indicates that SCG release is realised by means of the SCG modification procedure. It is unclear whether this statement merely concerns signalling the modified SCG configuration or also includes the trigger provided from SeNB to MeNB. As the SeNB assistance has not really been discussed explicitly so far, the proposal is to cover the SCG release in this e-mail discussion also.

Note
There may be more cases in which the SeNB triggers the MeNB to perform a particular action e.g. counter wrap around/ key refresh. However, at this stage it is proposed to focus on cases where there is a choice between raw information and specific request. At a later stage we may discuss how to cover these specific requests i.e. which message/ procedure to use.
Before requesting companies to state their opinon, an attempt is made to describe the main options in somewhat more detail.

Raw information, what and how
It seems desirable to also discuss what raw assistance information would need to be introduced to addess the different cases, and how it would be signalled. The following table is proposed to be used as starting point (I.e. companies may suggest additional options. If so, please state company name in the last column).

	Opt
	Raw information (what)
	Signalling procedure (how)
	Motivation/ remarks

	A
	a) PRB usage, per cell
	X2 AP Resource Status Reporting (Global)
	Provides indication of cell load.

Could be used to initiate SCG (cell) release. Might be used when selecting SCG cell to add
Already available today

	B
	b) Combination of:

· 
UE data transfer rate, per SCG DRB/ split DRB
· 
Packet drop rate, per SCG DRB/ split DRB
	X2 AP SeNB UE Assistance Information (UE specific)

Info could be specified as:

B.1: X2 parameters, or

B.2: Inter-Node RRC message
	Provides indication of UE specific data transfer rate, and in case of low value whether this is due to congestion

Can be used to initiate SCG (cell) release, SCG cell addition and DRB type change

	G
	a) UL radio link quality e.g. e.g. average UL CSI measuremet result per cell
	X2 AP SeNB UE Assistance Information (UE specific)
Info could be specified as:
G.1: X2 parameters, or
G.2: RRC INM
	[Pantech]
Provides indication of band UL radio link quality.
Can be used to initiate SCG (cell) release.


If companies have questions/ remarks about the raw information options listed, they can be included in the following table.
	Company
	Options
	Remarks

	Rapporteur
	G
	Option G was clarified/ updated i.e. that SeNB provides raw measurement information whith the MeNB deteciding whether the level is such that action is required e.g. release of an SCG cell (as should be the case for any raw information option).

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell
	A
	Is the proposal to use current implementations of cell load indication/ cell load  information exchange or wheater enhancements to current cell load information exchange are forseen? If so what enhancements?

	Rapporteur
	A (response)
	No enhancements are proposed, see statement: Already available today

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell 
	B, G
	We would like to know how the raw information exchange procedure works in order to comment on the usefulness of such a mechanisum. Is this event triggered or periodic provisioning of the raw information to the MeNB? How is raw information calculated/averaged? Thus both eNBs would interpret the signalled values in the same way? How often the raw information is sent, and is this controlled by MeNB or SeNB? Depending on the procedure, how to guarantee that MeNB take an action which is aligned with the reason for providing the raw information by the SeNB;  for example the MeNB may request to add a Scell to SeNB and this may not aligned with SeNB’s algorithms and SeNB may reject it.  Would such a rejection provide additional information for help MeNB make the decision SeNB wants?  

	Rapporteur
	B, G (response)
	I think the baseline is that there is no configuration by MeNB to control how the SeNB should provide the information (as otherwise the raw information approach becomes more like specific requests)

	NEC
	B, G
	As a result of of flow control, similar/equal information as B) G) may already be available at MeNB.

	DOCOMO
	Comment to Alcatel-Lucent/Alcatel-Lucent Shanghai Bell and NEC
	We think how to implement the exchange and how the procedure should work is a stage 3 work (can be discussed in the next stage). We should focus on identifying what kind of information is needed to be signalled. The implementation and the details of the exchange should be formulated/designed in a way such that it would help/be useful for MeNB to perform its RRM role. 

	Huawei, HiSilicon
	A
	We think the existing X2 procedurre to exchange cell load information should be fully utilized before introducing new mechanism.

	Huawei, HiSilicon
	B, H
	These extra information may be useful to assist MeNB to make final decision. But in many scenarios, we have strived to avoid over-optimization, e.g., the release and addition procedures are applied to many would-be reconfiguration cases. We should follow the same thinking to consider if these optimizations are really necessary. We also see the concern of Alcatel-Lucent about potentially more specification works to have these information properly defined between MeNB and SeNB.  

	Huawei, HiSilicon
	G
	Since MeNB already receives RRM measurement of serving cells of SeNB, we are wondering how much incremental gain this information provides. 


Specific request, what and how
It seems desirable to also discuss what specific requests would need to be introduced, including associated parameters, to addess the different cases, and how it would be signalled. The following table is proposed to be used as starting point (I.e. companies may suggest additional options. If so, please state company name in the last column).

	Opt
	Specific request, additional parameters (what)
	Signalling procedure (how)
	Motivation/ remarks

	C
	None i.e. all signalled implicitly (by updated SCG configuration)
	X2 AP SCG Modification Request

>RRC INM: SCG Reconfiguration Request
	MeNB derives from SCG-Configuration (primarily intended to be included in the RRC message to the UE)  that the SeNB requests e.g. release of an SCG cell
Requires MeNB to comprehend SCG-configuration.

May result in one step procedure (although there may anyhow be a 2nd step e.g. upon change of DRB type from SCG to MCG MeNB may need a 2nd step to provide the forwarding address)

	D
	a) Identity SCG cell(s) to add/ release
B) Identity of DRB to revoke
	X2 AP SCG Modification Request

>RRC INM: SCG Reconfiguration Request
Additional parameters (in addition to any contained SCG-configuration) are specified by separate fields in the indicated RRC INM
	Does not requires MeNB to comprehend SCG-configuration i.e. it can act based on the additional parameters.

May result in one step procedure (although there may anyhow be a 2nd step e.g. upon change of DRB type from SCG to MCG MeNB may need a 2nd step to provide the forwarding address)

	E
	a) Identity SCG cell(s) to add/ release
B) Identity of DRB to revoke
	X2 AP SeNB UE Assistance Information (UE specific)

I.e. Common X2AP message, with additional parameters are either specified as:

E.1: X2 parameters, or

E.2a: Common inter-Node RRC message (i.e. also used for other specific requests)
E.2b) Seperate inter-Node RRC message (i.e. specific for this use case)
	Can be used to initiate SCG (cell) release, SCG cell addition and DRB type change

Typically results in a two step procedure i.e. in response MeNB triggers MeNB initiated reconfiguration (although the 2nd step may not be needed e.g. in case of SCG release, apart from indicating the forwarding address)

	F
	a) Identity SCG cell(s) to add/ release
B) Identity of DRB to revoke
	X2 AP message introduced for this specific request e.g. X2 AP SCG Release Indication, X2 AP SCG Cell Release
	Additional parameters are specified as X2 parameters

Typically results in a two step procedure i.e. in response MeNB triggers MeNB initiated reconfiguration (although the 2nd step may not be needed e.g. in case of SCG release, apart from indicating the forwarding address)


If companies have questions/ remarks about the specific request options listed, they can be included in the following table.

	Company
	Options
	Remarks

	NSN/Nokia
	E, F
	We have difficulties to understand the difference between E and F: Does  E represent a case where a common X2 SeNB UE Assistance message will be used for multiple purposes and F represent a case where a  dedicated X2 message (e.g, X2 AP SCG Release Indicaton) will be used?
If so, to us this is very much a RAN3 topic and RAN2 should focus on the required information. For instance this sentence in E “Provides indication of UE specific data transfer rate, and in case of low value whether this is due to congestion” looks the same as information in B.

	Rapporteur
	E, F (NSN/ Nokia remark)
	The NSN/ Nokia understanding of the different options is correct. Anyhow, a clarification (just to make sure):

C) X2AP modification request, implicitly indicated by SCG-Config
D) X2AP modification request, with separate parameters within the inter-node RRC message included in this X2AP message
E.1) Common X2AP message, with X2AP parameters
E.2a) Common X2AP message, with separate parameters within common inter-node RRC message contain (i.e. also used for other specific requests)
E.2b) Common X2AP message, with separate parameters with inter-node RRC message specific for this case
F) Specific X2AP messages
<Separate parameters means there is explicit signalling of RRC parameters containing information regarding a specific request and separate from the SC-Config>
The discussion on how to signal a specific request relates to RAN3. However, we need to decide whether to signal the parameters exchanged across X2 within RRC, and if so how. In particular, I think we should try to conclude the inter-node RRC messages soon . Although E.1 and F could be grouped, as these options are mainly up to RAN3, I prefer to keep them separate for now. When concluding the discussion, we can consider WG responsibilities

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell 
	D,E,F
	We have similar understanding as NSN/Nokia and think the most of the signaling aspects (eg: common or separate X2 AP messages, etc) to be discussed in RAN3.

	NEC
	D,E,F
	We also think that we only need to discuss what to transfer, how to transfer shall be discussed in RAN3

	DOCOMO
	General on the options of what to be signalled and how. 
	Since RAN3 already decided to design procedure based on “modular approach”(procedure is defined per each purpose to avoid defining option IEs for different purposes in the same message), differentiating E1 and F may not have significant meaning?
However we agree that RAN2 need to focus on defining/identifiying what parameters (inc. what kind of RRC INM ) to be signalled for each cases/purpose from RAN2 point of view.
Details procedure/signalling should be decided together with RAN3.

	Qualcomm
	C, A
	When the SeNB is already struggling to serve the UE it should be able to trigger the SCG release directly. MeNB can get infer the desired raw information for the UE from the flow control mechanism. The overall load status of the SCG (already available today) can be a useful indication for MeNB to trigger SeNB release. 

	Huawei, HiSilicon
	C, D, E, F
	We agree that RAN2 can focus on what to be indicated in the assistance information, and RAN3 can be trusted to decide how to carry the assistance information. 

As this assistance information is proposed to help RRM operation/coordination between MeNB and SeNB, an inter-node RRC message seems to be more appropriate.

Unless absolutely necessary, a common inter-node RRC message for the purpose of assistance information should be targeted.

If an assistance information is deemed needed, it should be explicitly indicated using separate field in inter-node RRC message.
For assistance information triggered by SeNB failure, It’d be useful to let MeNB know the error causes, e.g., RA failure, RLC transmission failure, etc.  


Notes/ legenda

· 
RRC INM: RRC Inter-Node Message

· 
SCG Reconfiguration Request is the name used for the RRC INM by which the SeNB signals the SCG configuration to the MeNB upon SeNB initiated SCG modification
· 
Option C: One interpretation of previous RAN2 agreements (copied below) is that the SeNB normally provides assistance information for the main SCG reconfigurations (i.e. release/ addition of SCG cells, release of SCG DRBs), suggesting that option C should be excluded for these cases. Although this may have been the intention (in particular for SCR DRB release), the proposal is not to exclude option C for any case at this stage as RAN2 agreements are not particularly clear on this point. Some relevant agreements are copied below:
· R2-141465, C.3
The SeNB may trigger release of SCG cells and SCG DRBs. For SCG DRBs, the SeNB triggers release by providing assistance information to MeNB
· R2-141828, 2
SeNB can provide assistance data to the MeNB (FFS, e.g. SCell overload status, DRB resource shortage, cell load status, suggested cell addition list), which may trigger the MeNB to initiate SCG SCell addition or SCG SCell release 

· R2-141828, 5
SeNB can trigger release of non-last SCells of SCG (and MeNB cannot say no)
Question on assistance types for each individual case
In the following table, companies are invited to indicate which of the options identified in the previous should be supported/ introduced for each of the different cases. It is possible to include multiple options e.g. that a raw information option is used in combination with a specific request option. In such a case companies are requested to indicate in which cases the SeNB applies each of the indicated options.

	No
	Question

	A.1
	SeNB assistance to trigger SCG release: Which of the indicated options is needed, and if multiple options are indicated, when is each option used

	Company
	Required options
	Motivation/ remarks

	Samsung
	A, B, F

Use of F should be restricted to exceptional cases only e.g. a general eNB failure (in which case MeNB can not reject)
	We think one node should handle all main RRM issues to ensure consistent network operation. The MeNB already handles SCG addition and replacement. Moreover, only MeNB can deciding whether to add SCell to MCG or SCG. Hence we think raw assistance information should be provided to MeNB so it can decide all normal RRM.



	Pantech
	A, B, G or F (Only for exceptional case. Actually, it is agreement but the usefulness is still not clear.)
	We think that SCG cell add/modification/release could be initiated by SeNB in condition that measurement results are sufficiently given from MeNB. Especially, with regard to SCG cell release, since the cell release requires physical resource change of pScell, option D would be more efficient than the combination of option A, B, G.

	NSN/Nokia 
	A, B, F

(For F, we don’t know how to restrict it to only exceptional cases but to us, if SeNB is congested, it should be able to trigger SeNB release)

	For MeNB and SeNB role, we fully agree with Samsung that one node should be responsible for RRM issue for consistent network operation.
We think SeNB could propose to change special SCell to some other cell or remove the special SCell which can cause SeNB release. Thus we don’t see G is needed


	ASUSTeK
	A, C, D (based on the agreement that SeNB initiated SCG release cannot be rejected, so C or D which is 1-step should be preferred. As for assistance information, A can be used given that it is already available.)
	We think SeNB initiated cases are not just for some exceptional cases. They can be applied to e.g. overload situation of SeNB cells, load balancing, or SI change of SCG cells. So, 1-step procedure (i.e. C or D) which is more efficient should be selected.

	ZTE
	A,F
	The assistant information from SeNB, it is mainly used to add more serving cell on SeNB. So cell specific load information is useful. Whether CA can be configured for SeNB, normal RRM measurement is sufficient i.e. no further UE specific information is needed.
Assistant information B maybe used to release existing resource. But it seems not necessary. This is because there may need several conditions to add one resource e.g. one more scell on SeNB, but any single reason can trigger release of the resource. So what is decided by SeNB should be respected by MeNB. This can be applied to both release of scell and revoke of DRB.

	ITRI
	A,B
	We prefer that SeNB only provides the assistance information to MeNB and MeNB may take the required action based on the assistance information. Generally, it is not necessary for SeNB to indicate certain specific request. It is all up to MeNB’s decision. In this case, even MeNB doesn’t trigger the release of SCG, SeNB can still initiate the release of SCG by itself.

	ETRI
	A, B, F

	Basically, we think one node (i.e MeNB) should have responsible for RRM function to ensure consistent operation. For SCG release, we think MeNB could utilize cell-specific information and UE-specific information. In addition, if there is a case where all SCG cells have to be released, option F is also required.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell 
	C
	 Agreement from last meeting is that SeNB initiated SCG release cannot be rejected by MeNB. Therefore C is suffient to support SCG release triggered by SeNB. 

	NEC
	A, C or F
	We shold avoid any duplication between the information available at the MeNb as part of flow control. Flow control can reveal if SeNB can handle more traffic or not. So A (without changes) should be enough. At the same time, SeNB should be able to release SCG and so either C or F are sufficient.

	Intel
	A,F
	Regarding B, if F is supported, the SeNB can request SCG release when the data rate is so low due to loading situation in SeNB. Therefore, B information may not be so useful for SCG release. 


	DOCOMO
	A, B, F
	Wrt. MeNB role, we also agree that MeNB is responsible for SCG(cell) addition, and may also perform/intiate SCG (cell) release.
Raw information as in A, B can help MeNB to decide the above function.
Wrt. SeNB role, since RAN2 agreed that SeNB controls its own resources, SeNB can initiate SCG release in cases such as bad UL radio quality (error) or high congestion in which case maintaining SCG would have no meaning so that MeNB should not reject. For this purpose option F is needed.
Details for option F procedure should be discussed by RAN3.

	Qualcomm
	C, A
	If SeNB is already struggling to serve the UE it should be able to trigger the SCG release directly. MeNB can get desired raw information for the UE from the flow control mechanism. The overall load status of the SCG (already available today) can be a useful indication for MeNB to trigger SeNB release. 

	Ericsson
	A, F


	First, we consider that each node is responsible for its radio resources so thus one node cannot handle all RRM issues.

About procedure:

- If SeNB triggeres release, F is used for release of whole SCG on X2AP level. This is actually agreed and introduced by RAN3 already with assumption that the MeNB adds RRC parameters for release when getting request from SeNB. 
In addition, MeNB may initite the release (also this is agreed and introduced but RAN3 already). Further, triggering assistance data could be A as this is existing X2AP  X2AP procedure and any information provided by A may contribute to decisions made by the receiving node.

	Huawei, HiSilicon
	A, E.2a
	We also think consolidating the control of dual connectivity in MeNB would make the operation more streamlined and efficient. The need of assistance information should be determined based on how much additional efficiency and easiness it would bring about in helping MeNB to manage dual connectivity operation. An error cause may help MeNB to determine the need of releasing SCG.


	No
	Question

	A.2
	SeNB assistance to trigger SCG cell addition: Which of the indicated options is needed, and if multiple options are indicated, when is each option used

	Company
	Required options
	Motivation/ remarks

	Samsung
	A
	See A.1

	Pantech
	D (Measurement results should be sufficiently given from MeNB.)
	See A.1

	NSN/Nokia
	A, B
	See A.1

	ASUSTeK
	A
	Can be used along with RRM measurement just like handover

	ZTE
	A
	See A.1

	ITRI
	A,B
	SeNB only provides the assistance information to MeNB and MeNB may take this action based on the assistance information.

	ETRI
	A, B
	Regarding SCG cell addition, MeNB should have  information to decide whether a SCG has enough capability to accommodate new bearer or not.  Thus, cell-specific load information and UE-specific information are needed.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell 
	F
	As per the principle agreed previously, SeNB is in charge of its own resource management., SeNB has the full understanding of the resources usage in SeNB and RRM algorithm at an eNB is implementation specific. Therefore, we don’t see how raw information can be used to add Scell in SeNB. Also see the questions/comments we have on the raw information procedure in section 2.2. F is essential in support of SCG cell addition in Architecture 1A.

	NEC
	A
	See A.1

	Intel
	A, B
	The MeNB can trigger SCell addition when based on high data transfer rate is observed for the UE and loading situation is good for the candidate cell. 

	DOCOMO
	A,B
	See A.1 for reasoning why A, B is needed.

	Qualcomm
	A
	SCG load information is a sufficient indication that new SCells should be added. Other metrics can be obtained from the MeNB via the flow control mechanism.

	Ericsson
	A, C/D, E
	For the SCell addition, we consider that the SeNB can suggest desired SCell with the existing modification procedure (C or D).  There is no need to have an additional assistance info procedure. In option D, the RRC (or X2) IE listing added SCells can be considered as assistance info. 
If additional assistance info procedure is deemed necessary, then SeNB should indicate the candidate SCell list to the MeNB. This is then used with procedure E or F.

 A is already existing so it can be also used.
We also consider that usage of different X2 propocedures should be discussed in RAN3.

	Huawei, HiSilicon
	A
	It should be sufficient to manage SCG SCell addition based on RRM measurement results and the load information obtained through existing cell load exchange procedure. It is not clear how B would help MeNB make better decision on SCG SCell addition, as UE data transfer rate and packet drop rate are also heavily dependent on other factors, such as the offered traffic load and bearer QoS requirement.


	No
	Question

	A.3
	SeNB assistance to trigger SCG cell release: Which of the indicated options is needed, and if multiple options are indicated, when is each option used

	Company
	Required options
	Motivation/ remarks

	Samsung
	A, B, C

Use of C should be restricted to exceptional cases only e.g. failure of a system board handling one particular frequency (in which which case MeNB can not reject)
	Provided that its use can be restricted as indicated, we prefer option C for SCG cell release as it avoids the introduction of fields that are not really needed (note that there was large support for such a principle for the other direction i.e. to avoiding fields that can be derived from MCG config/ UE capabilities). We realise option C implies that MeNB needs to comprehend the SCG-Config but think this is no problem, even if both nodes are of different release

	Pantech
	D
	See A.1

	NSN/Nokia
	A, B, C
	For SeNB Cell release, we agree that C should be enough in addition to A and B. But also for dedicated resource modification of a SeNB cell, we think C can be used.

	ASUSTeK
	A, C, D
	Based on the agreement that SeNB initiated SCG cell release cannot be rejected, so C or D which is 1-step should be preferred. As for assistance information, A can be used given that it is already available.

	ZTE
	A,C
	RAN2 agreed before that RRC container from SeNB should be comprehended by MeNB, so RRC container instead of X2 AP message is better to indicate release of scell to save handshake over X2 interface.

	ITRI
	A,B
	Even MeNB doesn’t trigger the release of SCG cell based on the assistance information from SeNB, SeNB can still initiate the release of SCG cell by itself.

	ETRI
	A, B
	For SCG cell release, we think option A and B are sufficient.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell 
	C
	Agreement from last meeting is that SeNB initiated SCG Cell release cannot be rejected by MeNB. Therefore C is suffient to support SCG Cell release triggered by SeNB. 

	NEC
	C
	C should be sufficient along with existing PRB usage

	Intel
	A,B,C
	We think that SCG cell release can be triggered by SeNB. Given that the MeNB comprehend RRC container, additional information or two step approache are not necessary.  

	DOCOMO
	A, B, C
	See A.1 for reasoning why A,B are needed.
Since SeNB can also initiate SCG cell release, we think that option C, e.g., signalling for purpose to release SCell that can include RRC INM SCG Reconfiguration Request, should be sufficient in addition to A, B.
Details on signalling/procedure for this purpose and additional information needed in X2AP level should be discussed by RAN3.

	Qualcomm
	C,A
	See A.1

	Ericsson
	A, C/D
	For SCell release triggered by SeNB, C or D can be used. There is no need to limit the usage of this option as RAN2 has agreed that MeNB cannot say no for the SeNB request (in general case).
Also the MeNB may initiate the release of SCells in SCG based on A (+measurement data).

	Huawei, HiSilicon
	A, D, E.2a
	SeNB can trigger the release of a SCG SCell, if there is too much load or there is RA failure on that SCell.


	No
	Question

	A.4
	SeNB assistance to trigger DRB reconfiguration: Which of the indicated options is needed, and if multiple options are indicated, when is each option used

	Company
	Required options
	Motivation/ remarks

	Samsung
	A, B
	For DRB reconfiguration we think A & B are sufficient, assuming there are no typical eNB physical failures that affects a particular DRB. If there would anyhow be some cases, they can be handled by SCG release.

	Pantech
	A, B, G
	SCG DRB release and SCG release can not be initiated by SeNB. That is because SCG DRB is releated to MeNB admission control due to roll-back DRBs from SeNB. Further, the forwarding address should be provided by response from MeNB. If SCG DRB release is peformed by SCG Modification Request, the forwarding address requires additional following step. It seems different procedure from SCG cell add/modification/release. It would make SCG Modification Request procedure diverse. That is, one INM (one RRC container) would cause different X2 procedures. Neverthless, decision of the complexity of X2 procedure is upon the role of RAN3

	NSN/Nokia
	A, B 

E (if GTP error is detected for SCG bearer)
	In case GTP error is detected on SCG bearer, E should be used for releasing the DRB.

	ASUSTeK
	C, D, E
	See A.1.

	ZTE
	A,F
	The release of SCG and revoke of DRB is bit different because MeNB anyway need feedback data forwarding tunnel information.

	ITRI
	A,B, (F)
	Based on the agreement, the SeNB may trigger the release of SCG DRB by providing assistance information. However, if MeNB doesn’t trigger the release of SCG DRB based on the assistance information from SeNB, there may be a risk that SeNB would initiate the release of SCG. To prevent SeNB taking such extreme action, F could be considered.

	ETRI
	A, B
	With regard to DRB reconfiguration, it is necessary for SeNB to provide cell-specific load status as well as bearer specific information. In this case, we think DRB specific information is more important than others.

	Alcatel-Lucent/ Alcatel-Lucent Shanghai Bell 
	C, F
	In architecture 1A, CAC for SCG bearers are performed by SeNB. If the SeNB decision to release SCG DRB based on CAC should be signalled to the MeNB. The decision based SeNB CAC cannot be taken by the MeNB. 

	NEC
	A, C or F
	

	Intel
	A, B
	DRB modificaiton without SCG release or SCG cell release can be done with A and B.   

	DOCOMO
	A,B,C/F
	Reconfiguration (addition, modification, release) of DRBs is also one of MeNB role, and assistance data of A, B from SeNB is necessary to help MeNB to do this role 
For the case where eNB detects L2 mismatch due to e.g., DL RLC max retransmission, in legacy LTE (Rel-8) some implementations try to resolve this by e.g., intra cell HO to reset the DRBs or perform DRB release/addition. In DC, assuming that SeNB being able to control its own resources,  can perfom DRB modification, option C-like procedure (procedure with RRC INM SCG reconfiguration (DRB reconfiguration)) maybe needed, since MeNB would not be aware. Another way is to use option F to indicate this failure to MeNB.

	Qualcomm
	C, A
	DRB modification should be triggered by the SeNB if it is not able to maintain the QoS for the bearer.  MeNB can trigger the DRB modification based on load information from the SeNB.

	Ericsson
	A,  C or D

	SCG DRB release may be triggered by SeNB. Then procedure C or D can be used. If procedure D is used, then also it can be considered that bearer ID is indicated in X2 level.   Alternatively, F could be considered but this is RAN3 to decide which procedure to use.  

	Huawei, HiSilicon
	A, E.2a
	Overall bearer management should be performed by MeNB based on RRM measurements and load information obtained from existing cell load exchange procedure.

Indication can be provided to MeNB for SeNB failure, e.g., RLC transmission problem of a particular bearer.


If companies have further questions/ remarks, they can be included in the following table.

	Company
	Aspect
	Remarks

	NSN/Nokia
	PSCell change
	Special SCell change is not covered by above list but we think that SeNB can provide some assistance information to MeNB for special SCell change. Maybe something similar to SeNB key change request from SeNB.

	Samsung
	PSCell change (response)
	SeNB decides PSCell and indicates this to UE in SCG-Config. We are not sure if MeNB needs to be informed, but if so it could detect this from SCG-Config i.e. no additional signalling seems required,

	NSN/Nokia
	Structure
	The table could be clearer if we had separate column/table for information and procedures – now everything is put together, which makes difficult to respond from RAN2 point of view. Also numbering the information with e.g. 1, 2,… and procedures with A,B, … would help us to separate the topic and to respond.

	Rapporteur
	Structure (response)
	Tables are now separated per scenario (also to improve readability)

	DOCOMO
	PSCell change
	We also agree that SeNB decides PSCell. When PSCell change occurs (during/ not during SCG cell addition), SeNB may need to initiate option C-like specific request.

	Huawei, HiSilicon
	PSCell change
	We agree that SeNB can perform PSCell change through the normal SCG modification procedure.


An overview of the responses provided is the following table.

	
	Raw information
	Specific requests

	Scenario
	A
	B
	G
	C
	D
	E
	F

	SCG release
	13
	6
	0.5
	3
	0.5
	1
	8

	SCG cell add
	12
	5
	
	0.5
	1.5
	1
	1

	SCG cell release
	11
	6
	
	9
	3
	1
	

	DRB reconfig/

type change
	11
	7
	1
	4
	1
	3
	3.5


Observations: For any of the SeNB modifications, raw information received most support. For all cases option A, which is available in standards already, received most support. It was also commented that flow control may also provide useful input to the MeNB (when split bearers are configured). W.r.t. the question if additional options should be introduced, there seem to be 3 main candidates i.e. option B, option C and option F. For specific requests, there is the additional issue of whether SeNB should be restricted to use the option only for specific cases.
<Proposed agreements may be included later>

Based on these observations it is suggested to agree the following proposals (companies are invided to comment, in particular when not agreeing).

Proposal 1
Introduce a procedure by which SeNB can provide UE specific assistance information to MeNB reflecting the UE specific data transfer rate e.g. by a combination of data transfer rate and packet drop rate, both per DRB (details FFS)

Proposal 2
Allow the SeNB to indicate release of an SCG cell by signalling a modified SCG-Configuration i.e. without providing any prior assistance. FFS if use of this option (C) should be restricted e.g. to (failure) cases when MeNB can not reject

Proposal 3
Allow the SeNB to indicate release the SCG by means of X2 AP signalling/ message i.e. without providing any prior assistance. FFS if use of this option (F) should be restricted e.g. to (failure) cases when MeNB can not reject

If companies have comments regarding these proposals, they can be included in the following table.

	Company
	Proposal
	Remarks

	ZTE
	Proposal1
	 It is not necessary

	Ericsson
	1
	From the companies’ views, it is not so clear that majority of companies supports Proposal 1: 

- First, A is not a user specific assistance info procedure and already existing, so it should not be used as indication to introduce new raw data.

- For SCell addition, seems 5 companies support new raw data where as 3 companies specific request. However, rest of the companies (majority) does not seem to want anything?  6 companies indicated only A.

- For SCell release and DRB reconfig, specific request seems to have more supporters.

Thus we propose to have Proposal 1 as FFS so far.

	Rapporteur
	1
	There was a mistake with the results in the table i.e. for SCG cell release option B received only 6 votes (while the previous version indicated 9.5)

	ZTE
	Proposal2/3
	For HO case MeNB need generate one bit in RRC message to indicate to UE to release SCG. So proposal3 will result in the same RRC signalling approach. Proposal2 will require SeNB to generate the same signalling i.e. more complexity. In addition if SeNB initiate procedure to release SCG, data forwarding is always needed in case SCG bearer is configured on SeNB. Even for split bearer, data forwarding for uplink received PDCP PDU is also needed. So MeNB need always to feedback one message over X2 to tell SeNB about the TNL address for data forwarding. So proposal2 doesn’t bring any benefit compared to proposal3. Having said that, we proposal to remove proposal2 from summary.

	Ericsson
	2
	As reply to ZTE comment: In our understanding Proposal 2 refers to release of non-last SCell of SCG. Thus data forwarding is not needed here. Question is more that should there be a separate X2 procedure for this or can existing SeNB modification reused.


Updated table including totals for specific requests, added later
	
	Raw information
	Specific requests

	Scenario
	A
	B
	G
	C
	D
	E
	F
	Tot

	SCG release
	13
	6
	0.5
	3
	0.5
	1
	8
	12.5

	SCG cell add
	12
	5
	
	0.5
	1.5
	1
	1
	4

	SCG cell release
	11
	6
	
	9
	3
	1
	
	13

	DRB reconfig/

type change
	11
	7
	1
	4
	1
	3
	3.5
	12.5


Please note that we have to be somewhat careful with the interpretation of the above results, as we have not really asked companies what would be their preference if they had to choose between introducing ‘raw information’ option B or any ‘specific request’ (i.e. companies proposing option B often also indicated a specific request option on the side e.g. for abnormal cases). Furthermore, some companies have expressed support for specific request options, assuming their use would be restricted.

Based on this, an update of the way forward is suggested. First of all, the results suggest one proposal that does not seem to depend on the choice between raw info and/ or specific requests:

Proposal x1

Do not introduce additional assistance specifically for SCG cell addition, at least for now

Before concluding other proposals, it seems good to first discuss and decide which general approach should be adopted i.e. either:
a) Only introduce a specific requests option i.e. without restrictions on their usage
b) Introduce a specific request option, but restrict its usage, and introduce a raw information option b in addition
For approach a) some discussion seems desirable on how to avoid continuously battling nodes. After deciding the general approach, it should be possible to agree the following proposals (all conditional on the above) 

Proposal y2
Introduce a specific request for SCG release
Proposal y3
Agree option F for SCG release, which received most support, and was also adopted by RAN3 already (same as previous proposal 3)
Proposal y4
Introduce a specific request for SCG cell release
Proposal y5
Agree option C for SCG cell release, as this received most support (same as previous proposal 2)
Proposal y6
Introduce a specific request for DRB reconfiguration, FFS which particular realisation
Proposal y7
Introduce raw information option B when selecting approach b)
Proposal y8
Specify restrictions regarding the use of the specific requests when selecting approach b)
If companies still have comments regarding the updated way forward, they can be included in the following table.

	Company
	Proposal
	Remarks

	
	
	


<End of updated section>

Although remaining time is short, it would still be appreciated if companies can provide input regarding the following remaining questions.

	No
	Question

	A.5
	Option B: Should we introduce an inter-Node RRC message for the UE specific data transfer rate (option B)

	Company
	Response
	Motivation/ remarks

	ZTE
	It is not necessary
	If UE specific information is used to add SCG cell, it suppose to occur when MeNB find intended cell is good in terms of radio configuration e.g. based on measurement event and the load is low or medium e.g. based on existing load information exchange procedure over X2. Since the intention of dual connectivity is to improve to the user throughput it is always benifical for MeNB to add one more SCG cell for non-GBR radio bearer.For GBR radio bearer the data throughput should be guaranteed when SeNB decided to accept it. So it is not clear how would it be useful to add SCG cell.
If it is used to release resource (SCG, SCG cell, revoke DRB), we still don’t see how it is necessary. If SeNB decide to release resource or to revoke one DRB, the decision should always be respected by MeNB unless SeNB is not trusted by MeNB.

	Ericsson
	No
	For SCell addition, this information is not maybe most useful. It does not help to understand to which user cell resources should be added. A consequence can be that MeNB’s RRM algorithm competes with SeNB’s own RRM algorithm for UEs not in dual connectivity. Instead the SeNB can suggest to add particulal SCell directly (C, D or E) for a given UE. 
For SCell remove and SCG remove, there are already other procedures that can be used.

	Samsung
	Yes
	This concerns quite RRC specific information, and hence it would be appropriate to specify this by means of an inter-node RRC message


	No
	Question

	A.5
	Option C: Should use of the SeNB initiated SCG cell release by sending a modified SCG-Configuration be restricted e.g. to e.g. to (failure) cases when MeNB can not reject. If so, companies may sggest more details

	Company
	Response
	Motivation/ remarks

	ZTE
	
	It is not clear what to be discussed. How is this procedure used is eNB’s implementation issue, isn’t it?

	Ericsson
	No
	We do not think that there is strong need to limit this. We do not see how this is even possible.

	Samsung
	Yes
	Althoug we acknowledge that it may be difficult to specify restrictions, we are concerned that is not done and the procedure may be used for normal operation, MeNB and SeNB end up continuously batteling about the addition/ release of SCG cells, as each node may apply different criteria. We understand that RAN2 agreed that MeNB is main responsible mainly to avoid this.


	No
	Question

	A.6
	Option F: Should use of the SeNB initiated SCG release by sending an X2AP message be restricted e.g. to e.g. to (failure) cases when MeNB can not reject. If so, companies may sggest more details

	Company
	Response
	Motivation/ remarks

	ZTE
	
	It is not clear what to be discussed. How is this procedure used is eNB’s implementation issue, isn’t it?

	Ericsson
	No
	Similar to A.5, we do not think that there is strong need to limit this. We do not see how this is even possible.

	Samsung
	Yes
	See A.5


2.3 Measurement information provided to SeNB

Based on R2-141828, RAN2 agreed that the MeNB can provide latest measurement results when requesting SeNB to establish an SCG or to add an SCG cell. It was further agreed that MeNB does not forward measurement results whenever reported by the UE, but that transfer of latest measurement results is limited to the specific cases listed.

There is currently no agreement about which of the measurement results reported by the UE are forwarded by the MeNB i.e. it is FFS for which SeNB cells the MeNB forwards measurement results. As the agreement to forward measurement results was a compromise reached after extensive discussion, it does not seem appropriate to consider options including extensive reporting. The proposal is thus to limit the number of options to be discussed, with the ones provided below as the starting point. Should companies wish to suggest additional options, please state the company name in the last column.
	Opt
	Information
	Motivation/ remarks

	1
	Measurement results of SCG cells requested to be added
	

	2
	Measurement results of SCG serving cells
	

	3
	List candidate cells (i.e. best cell per frequencies)
	Alike provided upon handover

	
	
	


	No
	Question

	B.1
	What measurement information should MeNB provide to SeNB upon SCG establishment and SCG cell addition i.e. indicate the one or more options to be introduced

	Company
	Choice
	Motivation/ remarks

	Samsung
	1, 2
	The indicated options seem sufficient to enable the SeNB to decide the initial configuration e.g. PSCell. Subsequently, the SeNB can decide the configuration based on CQI reports. We do not really see the need to introduce option 3.

	Pantech
	1, 2
	Regarding option 3, the condition, i.e. best cell per frequencies, does not seem appropriate for pScell determination by SeNB. If condition is changed, e.g. cells above threshold within SCG cells requested to be added or SCG serving cells, the option could be useful. However, it seems an optimized version of option 1&2.

	NSN/Nokia
	Nothing or 1
	Before agreeing on the signalling, we should understand how the measurements would be used in the SeNB. The only argument so far has been that SeNB would (somehow) use them to decide on special SCell during a SeNB or SeNB SCell addition procedure. 
To us, this is an optimization since SeNB can change the SCell at any time after the addition. The quoted secenario is only relevant when MeNB adds multiple SeNB Cells at once, e.g. when adding SeNB for the first time. We think this case may not be most common situation to optimize for. 
If there is consensus that something needs to be supported here , we think option 1 should be enough.

	ASUSTeK
	1
	Option 1 seems sufficient for SeNB to decide the pScell and the initial configuration.

	ZTE
	1,2
	If measurement result is needed, 1 and 2 are sufficient. SeNB will only choose PScell among current serving cells and newly added serving cell i.e. best cell of other frequency is redundant information. 

	ITRI
	1,2
	For the purpose of pScell decision, Option 1 and 2 are required.

	ETRI
	1, 2
	In order to determine a pScell among SCG cells, it seems that option 1 & 2 are sufficient. However, as mentioned by NSN/Nokia, only option 1 is required in case the first addition of SCG cell is performed.

	Alcatel-Lucent
	3
	For stand alone UEs served by SeNB, SeNB has the full information of measurements. SeNB serves both stand alone UEs and DC UEs and it is most likely to use the same RRM implementations in support of both types of connections. Therefore we think SeNB should have measurements results available for DC UEs. 3 is needed for SeNB to be in charge of its own operation.

	NEC
	1,2,3
	We agree with other companies regarding the need for 1 &2 for PScell configuration. However, we also think that 3 is useful because SeNB can assist in selecting a candidate Scell in future. if 3 covers 1&2 then probably 3 is enough.

	Intel
	1,2
	Assuming that the main purpose of measurement result is the selection of the pSCell,  the SeNB should know the up-to-date measurement information of all SCells. 

	DOCOMO
	1,2
	The ability of SeNB to add more than one cell at the SCG addition (for the first time) should be considered. For this purpose (e.g., including for deciding PSCell), option 1 would be sufficient. For addition of SCG SCell (e.g., including for purposes of PSCell change), option 1+2 would be sufficient.

	Qualcomm
	1
	It is sufficient to provide measurement results upon SCell addition. After that, the SeNB can obtain radio quality information for the SCells via  CQI reporting.

	Ericsson
	3
	To our understanding 3 is already supported in RRM-Config, so we see no reason why not to allow usage also for DC.

	Huawei, HiSilicon
	Nothing,
Or 1, 2
	For robust operation, MeNB should add to dual connectivity operation only those cells on SeNB with sufficiently good channel condition. Hence, any of them should be able to act as PSCell. Since SeNB receives CSI reports of activated SCG SCells, it can perform PSCell switch among SCells based on channel condition, if it wants to.
If it is really preferred to carry out the optimization of PSCell selection based on RRM measurements, then 1 and 2 should be enough. 


An overview of the responses provided is the following table. It is noted that with option 3 no measurement results are procided i.e. it does not include 1 & 2.
	None
	1
	2
	3

	2
	10
	8
	3


Observations: There is large support for option 1, and substantial support for option 2.

<Proposed agreements may be included later>

Based on the results, and given that RAN2 already agreed to introduce the provision of measurement assistance from MeNB to SeNB, it is suggested to agree the following proposals (companies are invided to comment, in particular when not agreeing).

Proposal 4
When requesting SeNB to establish an SCG or to add an SCG cell, the MeNB can provide latest measurement results of SCG cells requested to be added
Proposal 5
When requesting SeNB to establish an SCG or to add an SCG cell, the MeNB can provide latest measurement results of SCG serving cells
If companies have comments regarding these proposals, they can be included in the following table.

	Company
	Proposal
	Remarks

	
	
	


3 Conclusion & recommendation
This contribution concerns a report of the RAN2 e-mail [85bis#15][LTE/DC] SCG RRM (Samsung), that aimed to progress which assistance information an SeNM should provide, and how to signal it, and for which SeNB cells the MeNB should provide measurement results to SeNB. During the e-mail discussion, 14 companies provided their input.

Measurement assistance provided by MeNB
The following options were discussed during the e-mail discussion:

1
Measurement results of SCG cells requested to be added

2
Measurement results of SCG serving cells

3
List candidate cells (i.e. best cell per frequencies)
The responses provided, as shown in the following table, show there is large support for option 1, and substantial support for option 2. 

	None
	1
	2
	3

	2
	10
	8
	3


Based on the results, and given that RAN2 already agreed to introduce the provision of measurement assistance from MeNB to SeNB, it is suggested to agree the following proposals:

Proposal 4
When requesting SeNB to establish an SCG or to add an SCG cell, the MeNB can provide latest measurement results of SCG cells requested to be added
Proposal 5
When requesting SeNB to establish an SCG or to add an SCG cell, the MeNB can provide latest measurement results of SCG serving cells

Assistance provided by SeNB
The following table provides an overview of the options were that discussed during the e-mail discussion:

	Opt
	Additional parameters (what)
	Signalling procedure (how)

	Raw information options

	A
	a) PRB usage, per cell
	X2 AP Resource Status Reporting (Global)

	B
	b) Combination of:

· 
UE data transfer rate, per SCG DRB/ split DRB

· 
Packet drop rate, per SCG DRB/ split DRB
	X2 AP SeNB UE Assistance Information (UE specific)

Info could be specified as:

B.1: X2 parameters, or

B.2: Inter-Node RRC message

	G
	a) UL radio link quality e.g. e.g. average UL CSI measuremet result per cell
	X2 AP SeNB UE Assistance Information (UE specific)
Info could be specified as:
G.1: X2 parameters, or
G.2: RRC INM

	Specific request options

	Opt
	Specific request, additional parameters (what)
	Signalling procedure (how)

	C
	None i.e. all signalled implicitly (by updated SCG configuration)
	X2 AP SCG Modification Request

>RRC INM: SCG Reconfiguration Request

	D
	a) Identity SCG cell(s) to add/ release
B) Identity of DRB to revoke
	X2 AP SCG Modification Request

>RRC INM: SCG Reconfiguration Request

Additional parameters (in addition to any contained SCG-configuration) are specified by separate fields in the indicated RRC INM

	E
	a) Identity SCG cell(s) to add/ release
B) Identity of DRB to revoke
	X2 AP SeNB UE Assistance Information (UE specific)

I.e. Common X2AP message, with additional parameters are either specified as:

E.1: X2 parameters, or

E.2a: Common inter-Node RRC message (i.e. also used for other specific requests)
E.2b) Seperate inter-Node RRC message (i.e. specific for this use case)

	F
	a) Identity SCG cell(s) to add/ release
B) Identity of DRB to revoke
	X2 AP message introduced for this specific request e.g. X2 AP SCG Release Indication, X2 AP SCG Cell Release


The responses provided, as shown in the following table, show there is large support for option A that is available already. Regarding the other options, all of which would require changes to the standards, there seems more support for introducing specific requests (when looking at the total) than for raw assistance option B. The results however have to be interpret carefully though, as companies wer not really asked what would be their preference if they had to choose between introducing ‘raw information’ option B or any ‘specific request’ (i.e. companies proposing option B often also indicated a specific request option on the side e.g. for abnormal cases). Furthermore, some companies have expressed support for specific request options, assuming their use would be restricted.

	
	Raw information
	Specific requests

	Scenario
	A
	B
	G
	C
	D
	E
	F
	Tot

	SCG release
	13
	6
	0.5
	3
	0.5
	1
	8
	12.5

	SCG cell add
	12
	5
	
	0.5
	1.5
	1
	1
	4

	SCG cell release
	11
	6
	
	9
	3
	1
	
	13

	DRB reconfig/

type change
	11
	7
	1
	4
	1
	3
	3.5
	12.5


The e-mail discussion also briefly touched the issue of introducing restrictions for option E and F, but only 3 companies participated.

First of all, the results suggest it should be possible to agree one proposal that does not seem to depend on the choice between raw info and/ or specific requests:

Proposal x1

Do not introduce additional assistance specifically for SCG cell addition, at least for now

Before concluding other proposals, RAN2 is suggested to first discuss and decide which general approach should be adopted i.e. either:
c) Only introduce a specific requests option i.e. without restrictions on their usage
d) Introduce a specific request option, but restrict its usage, and introduce a raw information option b in addition
For approach a) some discussion seems desirable on how to avoid continuously battling nodes. After deciding the general approach, it should be possible to agree the following proposals (all conditional on the above) 

Proposal y2
Introduce a specific request for SCG release
Proposal y3
Agree option F for SCG release, which received most support, and was also adopted by RAN3 already (same as previous proposal 3)
Proposal y4
Introduce a specific request for SCG cell release
Proposal y5
Agree option C for SCG cell release, as this received most support (same as previous proposal 2)
Proposal y6
Introduce a specific request for DRB reconfiguration, FFS which particular realisation
Proposal y7
Introduce raw information option B when selecting approach b)
Proposal y8
Specify restrictions regarding the use of the specific requests when selecting approach b)
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