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1 Introduction
RAN2 #94 discussed handling of control plane for tight interworking.  The following agreements were made: 
Agreements

=>
UE has a single RRC state machine based on the master, and single control plane connection to CN

=>
Network has two RRC entities that can generate ASN.1

=>
ASN.1 generated by the secondary can be transported by the master (at least in some cases, e.g. for first configuration)

The following points were marked FSS points to consider for next meeting:
-
Is ASN.1 generated by one node transparent (no necessity for the master to understand the ASN.1 generated by the secondary) to the other node?

-
Can NR and LTE generate final RRC messages?

-
Can secondary send messages directly to UE over the secondary radio (e.g. an SRB on the secondary)

-
Can messages generated by master node can be transported over the secondary radio.

-
Can a single message generated by master/secondary node can be transported over both master and secondary radio.

-
UL cases also to be considered.

An email discussion on these was agreed as follows:

[94#39][NR] C plane aspects for tight interworking (Intel)


Develop common understanding on gains and drawbacks regarding the FFS points from the discussion this week. WI rapporteur to identify which FFS topics to address


Intended outcome: Email discussion report

Deadline: Thursday 04/08/2016
The intention of this email discussion, as captured by the chair, is not for collecting company views but developing better understanding of the FFS points.  Hence I expect an interactive discussion and encourage companies to continually monitor and contribute to the discussion (rather than just a one off comment on company position).
Even though I have used boxes below for collecting company comments, companies can provide multiple comments during the interactive discussions.  
2 Discussion
2.1 Initial assumptions

For purpose of this discussion to develop a common understanding, I propose: 
1) We use the scenario with LTE as the primarily anchor (master) and NR as secondary.  

Just to confirm that this is just an example scenario and not intended to limit other scenarios (this discussion is not anyway intended to take any decisions).

The following example procedures could be considered in the discussion: NR measurements and NR node addition and removal, NR SeNB change, Reconfiguration of NR parameters, inter-freq Cell addition/removal etc.
There also seems to be a common understanding that: 
2) some coordination will be required between LTE and NR reconfigurations (e.g., band combinations) at least in some scenarios.
Then from a quick check of the contributions, though this is going beyond what was agreed at the meeting, I get the feeling that companies are already OK to consider that:
ASN.1 generated by one node transparent (not necessity for the master to understand the ASN.1 generated by the secondary) to the other node.
This is different from how DC was done for LTE and will require additional mechanisms for example for coordination between LTE and NR configuration (possibly using “X2” signalling). However, it keeps NR related configuration transparent to LTE allowing independent evolution of the RRCs (and ASN.1s) for the two RATs that seems to be a widely accepted requirement.  If all companies see this as a requirement, then it would help limit the rest of the discussion points – so let me try!  

Snapshot on 11/July/2016
From the discussion so far, it seems there are different models of transparency under consideration:

3a) NR SCG configuration is transparent to LTE MCG.  Any coordination necessary is done using XN2 signalling (which I assume this will be an inter-node container defined in RRC spec).

3b) NR SCG configuration is always understood by LTE MCG and vice versa (similar to LTE DC today)  

3c) parts of the SCG NR configuration is transparent to LTE MCG  

3d) coordination is done in UE with optional additional coordination in network.

In all the above cases, would it be correct to assume that some standardisation of this coordination is needed to have a multi-vendor interoperability of parameters that are to be coordinated, provided to other node, what combination is not allowed etc.? 

CATT raised a point probably not considered in detail by other companies: “Possibility to extend the number of SeNB to multiple SeNBs has not been discussed or ruled out yet”.  If we are to consider this, how would coordination work with multiple SeNBs?  Does every SeNB need to be aware of MeNB and every other SeNB configuration?
InterDigital: This is an interesting question, but we think that we should first discuss and decide how multi-connectivity will work for standalone NR.  That will allow us to have a more focus discussion on how and if NR multi-connectivity can be realized together with interworking.
Please continue to provide further comments in the table itself. 

Q1:  Comments, if any, on the above 3 initial assumptions:

	Company
	Comments
	Follow-up comments

	Samsung
	Assumption 1:

· Yes, can agree to take aggregation of NR to LTE (master) as primary focus. However we assume that in principle any conclusion would equally be applicable to the reverse case i.e. aggregation of LTE  to NR (master) 

Assumption 2/3:

· Yes, agree that some coordination is desirable and consider transparency important in order to allow independent evolution of the two nodes/ RAT’s.
	

	Ericsson
	Regarding assumptions 2) and 3), some background to increase understanding: In LTE DC we assumed that MeNB and SeNB need to take into account how the other node configured the UE since the network (MeNB + SeNB) needs to ensure that the RRC configuration does not exceed the UE capabilities. Hence, before sending any RRCConnectionReconfiguration to the UE, the MeNB and the SeNB have to verify that the resulting configuration is still within the limits. Obviously, such coordination adds complexity on the network side. It also requires exchanging information about a planned reconfiguration before sending the command to the UE and may hence increase the latency. 

From network’s perspective it would hence be a simplification if one would agree that the LTE and NR configurations can be done independently. That would imply that the UE would not “share” its capabilities among LTE and NR. For example, the UE could indicate a number of carriers configurable for LTE and a number of carriers for NR. But even if the NW configures fewer on LTE it could not use more on NR. Considering that such a hard split was not considered feasible from UE complexity point of view in LTE DC, we would be surprised if it was considered desirable LTE+NR DC. 

If RAN2 agrees that the involved nodes need to take each other’s configuration into account (essentially assumption 2), the next question is how this information is exchanged. In LTE DC it was decided that the nodes need to understand each other’s reconfiguration message. In particular, the MeNB must be able to comprehend the “SCG-ConfigPartSCG-r12” coming from the SeNB. But the SeNB must also understand the “SCG-ConfigInfo-r12-IEs” (containing in particular the RadioResourceConfigDedicated) being provided by the MeNB. 

If coordination among MeNB and SeNB is required (assumption 2) and if RAN2 would agree that the nodes do not need to comprehend the UE configuration message prepared by the other node (assumption 3), RAN2 or RAN3 would instead have to define new inter-node messages carrying all required information. Of course, the NR SeNB would not need to know the entire LTE configuration used by the MeNB. But whether or not a field needs to be known (and hence added to the inter-node message) would have to be discussed for each and every field individually. To avoid such discussions in 3GPP, MeNB and SeNB should be allowed and expected to parse each other’s configurations and to take into account whatever fields that may determine what configuration they may provide without exceeding the UE capabilities. 

In summary, we would like to point out the following observations:

Observation 1: Allowing and expecting the MeNB and SeNB to comprehend each other’s UE configurations minimizes significantly the specification effort on inter-node messages.

Observation 2: MeNB and SeNB may not be required to comprehend each other’s configuration in its entirety, but RAN2 can assume that sufficient parts are understood to ensure that the resulting RRCConnectionReconfiguration does not exceed the UE capabilities. 

Observation 3: The IEs defining the LTE configuration of a UE could be defined in the LTE RRC specification (36.331) whereas the IEs defining the NR configuration could be defined in the NR RRC specification. The RRCConnectionReconfiguration sent to the UE could comprise both types of IEs (FFS whether as transparent container). In this way, even for the case where the LTE eNB needs to understand the NR configuration, independent evolution of LTE and NR RRC specifications can be supported.
	Company

Comments

rapporteur
Can you please clarify observation 2 further?   How to ensure that MeNB can “understand” the correct sufficient parts of the SCG configuration without comprehending the full SCG configuration?

Based on the comments so far that coordination is needed in some form, I assume no one is considering a full hard split of capabilities.
Ericsson
Indeed, no company seems to envision a hard split of UE capabilities and hence the involved nodes need to take each other’s configuration into account. 

The question (assumption 3 above) is whether this coordination is primarily done by inspecting the IEs that are intended for the UE (e.g. “SCG-ConfigPartSCG-r12”) or by an additional inter-node message.

The former was chosen for LTE and the obvious benefit is that 3GPP does not need to define additional messages, fields and procedures for the inter-node communication. 

Indeed, the MeNB is required to parse the entire “SCG-ConfigPartSCG-r12” coming from the SeNB in order to incorporate it into the RRCConnectionReconfiguration sent to the UE. 

But IEs that do not impact the capabilities don’t need to be interpreted by the MeNB. E.g. even in LTE DC an MeNB does not need to care about RLC timers and counters configured by the SeNB for the SCG. The same would be true for NR-LTE DC. 

Which fields of the “SCG-ConfigPartSCG-r12” an MeNB must interpret or not is decided by the eNB implementation in accordance with the capability dependencies defined in 3GPP. 
By incorporating the “NR-SCG-ConfigPartSCG” as a transparent container we could relax the requirement on the MeNB to parse the entire ASN.1. But of course the MeNB implementation would need to ensure that all essential fields are interpreted correctly. 
But the same would be true for (optional) fields added to a dedicated inter-node message! 


	QC
	Assumption 1) It makes sense to focus on LTE anchored NR/LTE interworking first.

Assumption 2) Yes, the master and the secondary NBs should coordinate the configuration based on the UE capabilities (at least RF capabilities).

Assumption 3) There are two options for the UE capability coordination. The first option is RRC based,  in which one NB (master/secondary NB) interprets the ASN.1 content of the RRC message generated by the other NB (secondary/master NB). The second option is the XN2 based, the NBs exchange the configuration information via XN2 IF. 

If we take the XN2 based solution, LTE eNB doesn’t need to understand NR RRC configuration (and vice-versa). But we agree with Ericsson that option 1 is preferred. 

For the first option, if understanding the ASN.1 content is optional, then the UE shall be able to respond that the configuration is not supported.
	Company

Comments

rapporteur
Can you clarify how the optional understanding of ASN.1 in network works: Is it that if the network implements it, there will be fewer rejections from the UE?  And how will such a reject response from UE look like – what indication can it include to inform the network on what configuration parameter caused this rejection so network can correct it next time?  
QC
Basically there are two options for UE based capability coordination.

1. UE rejection based

2. UE capability signalling per RAT
See our updated comment for point 4) in 2.3 for more details.
UE rejection based
UE verifies the received configuration and UE could assist the UE capability coordination by rejecting unsupported configuration (a reconfiguration failure message may be introduced and the message tells which configuration caused the rejection).

Hard-split UE capability
UE reports independent UE capability information per RAT so that NW can configure each link based on the reported UE capability info without inter-NB interaction like LWA.


	CATT
	We can agree with assumption 1 as a starting point for this email discussion. However we don’t think the outcome of this email discussion could also be applied to other deployment scenarios (eg. where NR is the master) directly without further discussion. 

Do you assume that number of SCG configuration is limited to one as same as in legacy LTE DC for this email discussion? Possibility to extend the number of SeNB to multiple SeNBs has not been discussed or ruled out yet.

UL messages and PScell change should also be considered. 

We agree with assumption 2. What parameters should be coordinated between the MeNB and SeNB and the mechanism for parameter coordination are FFS. Note that not all radio (re)configuration requires parameter coordination between the two eNBs.

Agree with assumption 3, this would allow for independent evolution and independent specification for NR.
	Company

Comments

CATT
For parameter coordination, we also see the option for having semi-static split of capabilities between the LTE and NR. For legacy DC, it was considered dynamic parameter coordination. This makes sense for LTE DC considering that the MeNB and SeNB are from the same RAT and offer similar throughput and latency for data transmission. LTE-NR interworking involves different RATs with different characteristics and offers different throughput and latency for data transmission. Therefore, it is questionable whether very dynamic parameter coordination (like in legacy DC) is required and would it bring any benefits when considering the complexity.



	Nokia, Alcatel Lucent Shanghai Bell
	Assumption 1: 

· In the context of this email discussion we could consider the LTE (master) and NR (secondary) as a starting point. For the study of tight interworking aspects, we propose to use the generic terms Master and Secondary to refer to the roles of the entities participating in tight interworking.
Assumption 2: 

· Yes, we agree too that the coordination is a key assumption to ensure that the Master and Secondary nodes are able to generate their configurations without causing unspecified UE behaviour (e.g. exceeding UE capabilities). We further think the coordination aspect involves sharing 2 parts of information viz., a common part which needs to be understood by both the nodes and a transparent part which does not need to be interpreted/decoded.

Assumption 3: 

· We think the radio configuration generated by the Secondary node to the Master node should be “transparent” i.e. Master node shall not be require understand the same. We further assume that the Secondary node may format the radio configuration as a complete NR RRC PDU. 

Unless Assumption 2 and 3 are considered together, independent RAT evolution is difficult to achieve.
	Company

Comments

Rapporteur
2 talks about a common part and transparent part.  Is the common part in XN2 or are they both part of the same RRC message to be sent to UE?   
Nokia, Alcatel Lucent Shanghai Bell
We think there are more than one ways of realizing the above. One option could be that both these parts are separately described i.e. the common part and transparent part. Another option would be to echo the common part over XN2 without bothering the UE.

However, from our perspective the main question is to agree on what constitutes a common part and transparent part (our interpretation is described, alongside, in our response for Assumption 2).


	InterDigital
	Assumption 1) prioritizing LTE anchor scenario makes sense and it is also in line with the phase 1 discussions in the RAN plenary.  However, for the study phase we should also understand and consider the impact of our agreements to the NR anchor scenario.  

Assumption 2) – Some coordination may be required between LTE and NR.  Before proceeding with such coordination discussion it would be beneficial to understand what UE capabilities will be shared between the technologies and what configuration aspects can remain entirely transparent to the master.

Assumption 3) – It may be useful for RAN2 to first clarify how important it is to allow independent evolution of NR and LTE as well as whether it is from the specifications perspective or also from the implementation (UE and NW) perspective. Following this, the impact of defining shared UE capabilities should be clarified i.e. whether or not truly independent evolution is possible even in the presence of a minimal set of shared capabilities. Nevertheless, transparency of NR messages to the LTE master RRC as well as maintaining as much separation in terms of required coordination should be clearly desirable.
	Company

Comments



	LG
	We agree with all three assumptions. 

We basically support independent operation of LTE MeNB and NR SeNB, but we acknowledge that some kind of coordination between them is required to meet the UE capability.
	

	BlackBerry
	As per the above comments, some coordination would be necessary between MeNB and SeNB to ensure that the resulting UE configuration is valid. To simplify UE implementation and to prevent any unnecessary over the air coordination messages we also agree with the view that the MeNB should be able to parse and understand the SeNB configuration (to the extent that it can be assured that the resulting overall configuration is valid). This could mean that some coordination (over “X2”) may also be needed between MeNB and SeNB in addition (to prevent race conditions between MeNB and SeNB configurations). Further, (although this is not strictly related to the CP discussion itself), we also assume that in general the NR leg would do the heavy lifting from the user plane perspective (and hence UE capabilities will be biased towards serving NR) given that higher data rates would be available in NR compared LTE. 

On the issue about extending DC to more than “dual” connectivity, we think that this is not sufficiently motivated at this time (and may complicate the overall tight interworking design). So, sticking to 2 nodes is sufficient for the initial phase. 
	

	ZTE
	Assumption 1)

We agree to prioritize the scenario with LTE as the primarily anchor (master) and NR as secondary. For the scenario with NR as primarily anchor (master), since this scenario will be based on standalone NR, we think the LTE/NR tight interworking with NR as master can be studied later when we have a clear view on the NR architecture.
Assumption 2)

We also think some coordination will be required between LTE and NR reconfiguration to ensure the overall configuration will not exceed the capability of UE. Moreover, we think it will be difficult for RAN2 to identify what kind of capability should be coordinated between LTE and NR. Some assistance from RAN1 and RAN4 will be required.

Assumption 3)
We agree the assumption. However, since the ASN.1 will also be used in the “X2” signaling, we think it would be better to clarify the “ASN.1 generated by one node” in assumption 3 as “RRC ASN.1 generated by one node for the UE”. For the information exchanged over “X2” interface, we think it may still possible for us to define some common “ASN.1” which can be understood by both LTE and NR.

For the issue how many NR SeNB should be supported in the LTE/NR tight interworking, since we agree to reuse the DC architecture, we think we can start with only 1 SeNB and have some enhancement to support multiple SeNB in later release.
	

	Huawei, HiSilicon
	Assumption 2:

In general we agree that some coordination is needed between master and slave node. However the details are more related to what capabilities will be shared between LTE and NR.
Currently we have LWA, which we do not need coordination on UE capabilities. That is if hard split is possible between LTE and NR, we can reuse LWA kind of mechanism.
If hard split is not feasible. We still need to consider what capabilities will be shared? This will impact the detailed design.  
Assumption 3: it is desirable to ensure the independent evolvement of two RATs.

	

	DCM
	On assumption 1:
We agree to prioritize on the scenario where LTE as master and NR as secondary. 

On assumption 2 and 3: We also understand that the necessity for coordination depends on how the UE capability is defined, i.e., “shared UE capability” as in LTE-DC or “hard split UE capability” per RAT. 

If “hard split” UE Capability per RAT is feasible, we think it may simplify a lot of aspects, so it would be good if we can further study how to realize “hard split UE Capability”, e.g., whether it could be realized as new “LTE-NR UE Capability” with specified LTE part capability and NR part capability, on top of independent LTE capability and NR capability. 

We agree with the “snapshot on 11/July/2016” assumption that there are different models to realize “transparency” of NR configuration towards LTE. 

We think that the main starting point is to agree that NR configuration (whether it is a configuration field or full RRC message) should be defined in new NR RRC specification. Whether it would be fully transparent with additional coordination (X2) signaling or whether LTE eNB is allowed to understand each other’s RRC configuration should be studied further along with the study of how much coordination is needed between the two nodes.

On the discussion of having multiple SeNBs, we understand that the scenario is not precluded and that it would follow the main model that would be decided.
	

	Sony
	Assumption 1:

We agree that to consider LTE as master and NR as secondary is a reasonable starting point. On the other hand, the impact to LTE tightly integrated in NR scenario should be investigated as well. Such analysis could be beneficial for a future discussion on more complicated  scenario e.g. inter-RAT handover.

Assumption 2 and 3:

It is proposed to discuss the impact of partial transparency e.g. what sort of RRC message should be understood by the other node in terms of inter-node signalling overhead reduction, shared UE capabilities, independent evolution  etc. At the same time, we share the same opinion with QC that if assumption 3 is agreed, the UE could indicate a negative message to network.
	

	Fujitsu
	Assumption 1)

Yes, this scenario aligns with what RAN plenary decision that we should continue to work (together with other options). On other scenarios, we consider the progress in SA2.

Assumptions 2/3)

Yes, some coordination are required in order not to exceed the capability of UE. It seems that options 3a) – 3c) are desirable but 3d) is unclear to us in that what kind of optional additional coordination in network is done.
	

	Convida Wireless
	Assumption 1 -- We agree to focus on LTE anchored NR/LTE interworking for this discussion. This is in line with NR/NexGen outcome on the timeline discussion from last RAN/SA plenary. However, impact to NR anchored case should be taken into account as much as possible so as to maximize commonalities between the handling of the two cases as much as possible.
Assumption 2/3 -- Some level of coordination between LTE and NR is needed to avoid configuration leading to unspecified UE behavior or ensure that the RRC configuration does not exceed the UE capabilities.  Which parameters require coordination can be for further study. For configuration parameters that dot no require coordination, it seems rather natural to keep them transparent between the master RAT and the secondary RAT to facilitate independent evolution of RRCs and avoid unnecessary added coordination complexity or overhead.
	

	ITRI
	We agree with the first assumption to take the scenario with LTE as the primarily anchor and NR as secondary and then vice versa in the future.

Since we cannot confidently assume that NR SCG configuration is always understood by LTE MCG and vice versa in all cases, some coordination shall be required between LTE and NR configuration. Whether the coordination is dominated at the anchor or the UE side could be further investigated. From our point of view, if the final coordination decision is performed by the anchor, XN2 based solution shall be considered. On the other hand, if the final coordination decision is performed by the UE, at least the UE rejected based mechanism or the hard-split capability machismo proposed by QC or maybe other alternatives could be considered. Since the pros and cons haven’t be discussed completely, we don’t want to preclude some candidates hastily in this stage.
	

	CMCC
	Assumption 1:

 To achieve more applicable agreements, we share the same suggestion as Nokia that the generic terms Master and Secondary should be used in our study to refer to the roles of the entities participating in tight interworking.
Assumption 2&3:

Some coordination between MeNB and SeNB is required and the SCG relevant initial configuration should be transparent to MCG to enable independent evolution of LTE and NR. 

For the multi-SeNB case:

This scenario could be studied later when we have a clear understanding on DC based LTE-NR tight interworking.
	


While companies agree that independent evolution of LTE and NR specifications is essential, there seems to be 2 views about the details:
1) Transparency in some form is needed for this
2) Having separate RRC specification is sufficient and transparent handling in the other node is not essential.
I feel that this is beyond the scope of this email discussion and needs to be discussed in the meeting but please provide any comments you may have already that is useful to discuss by email.
	Company
	Comments

	Ericsson
	Transparency would indeed be a great simplification from eNB implementation perspective. But the only way to achieve transparency in an eNB implementation is a hard split of UE capabilities for NR and LTE. With such a hard split the MeNB and the SeNB would not need to bother about each other’s configuration. 

If we don’t want that hard split, we can only discuss transparency in 3GPP specifications. And the easiest way to achieve that is by expecting eNB implementations to comprehend/interpret essential parts of the IEs targeted for the UE.

	ZTE
	We also think the transparency is important and should be achieved between LTE eNB and NR eNB. For the coordination of capability, we think we need to identify what kind of capabilities will be shared between LTE and NR and then we can try to define some common IEs in the “X2” interface for the purpose of capability coordination.

	QC
	We agree that the transparency discussion is predicated on resolving UE capabilities issue. Our preference is for transparency but we do not necessarily think this hard split needs to be static but can adapt to context on each RAT 

	Huawei, HiSilicon
	We think the transparency is the good ways to ensure independent evolvement between LTE and NR.
There are several issues related to this transparency.
1 how to do coordination between LTE and NR?

Based on transparency, it may have to be done in Xx interface;

2 will master node check the content of configurations from target?

Based on transparency, it is quite difficult. Then how to handle the case the message from Slaver cannot be complied by the UE?

	Convida Wireless
	Transparency can be understood in a number of ways:

1) Transparency in 3GPP specifications with Hard split in UE capabilities

2) Transparency in eNB implementation with coordination of UE capabilities via an X2 like interface;

3) Transparency in eNB implementation with capability coordination in the UE

RAN2 should further discuss the pros & cons of each of these options. For example, the first option may be sub-optimal, since it doesn’t allow for a flexible and somewhat dynamic split of the UE capabilities between NR and LTE. On the other hand, it is unclear how significant is the impact of not being able to flexibly split UE capabilities between NR and LTE before further progress on UE capabilities signalling. 

The second option requires more coordination between RAN2 and RAN3 and additional specification work that should be avoided.

The third option will likely require additional interactions between the UE and the network in additional to coordination between RATs in the network to ensure UE capabilities are not exceeded.



	CATT
	We think the transparency is important for independent evolvement of two different RATs with different characteristics.  With regards to UE capability coordination, we think semi-static split of capabilities should be considered. Semi-static split of capabilities could be negotiated between the LTE and NR. And each RAT will obey the negotiated capabilities during the radio configuration. This is different from hard –split of capabilities and allows flexibility for re-negotiation of parameter coordination if required and still maintaining the transparency of configuration by each node. Feasibility of such method depends on which parameter requires coordination.

	Nokia, Alcatel Lucent Shanghai Bell
	The goal to discuss the common v/s  transparent parts is to ensure clear interoperability. Furthermore, we think that having fewer parameters for master node to inspect would greatly simplify inter-vendor testing. On the technical aspects, we would like to address specific aspects related to the common and transparent parts (let’s call the transparent part non-common part for this discussion box). As also is being proposed by the other companies, we propose to RAN2 to agree on a way forward to discuss which of the configuration aspects can be separated from others and leave the details as part of normal Stage-3 RRC work. That would save time and in the future once the details are sufficiently clear as to which parameters need to be signalled, it is much easier to assess the information in the common and non-common part. Some more thoughts below:

Identifying the common part:

We think the “common part” could be simplified (goal is to have a minimal set of generic/basic parameters) and only contain things that matter to master (e.g. number of TX/RX carriers, MIMO layers with shared antennas, etc.). The rest of the configuration which is NR-specific detail is the non-common part.

Specification of the common part:

We may need a common specification that contains the information elements for parts that are exchanged between LTE and NR. However, we definitely don’t want to duplicate code across two different specifications and we need further discussions on this aspect.

Extendibility of common part:

The common part must be extendible in the future.

	CMCC
	Considering the specification impacts of UE capabilities hard split, we also think transparency in some form is better. The common part of UE configuration needs to be understood by both nodes, while the transparent part only relevant to SeNB does not need to be understood by the MeNB.


2.2 Generation of RRC messages - Can NR and LTE generate final RRC messages?
It is clear the LTE can generate final RRC messages (for the above assumption scenario with LTE as anchor).  LTE DC approach where SeNB does not generate full RRC message.  The discussion here then is on understanding the different aspects of NR generating full RRC messages.  

For the scenario (discussed further in section 2.3 below) where NR SCG sends signalling directly to UE, NR needs to generate final RRC messages.  So the discussion here is primarily for scenario where SCG configuration is sent to MCG RRC to be sent to the UE as shown in the figure below.   Note that in the figure, the user plane is a common block to show possible RRC diversity (which is discussed in the later section).
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To help start the email discussion, some possible points are mentioned below:

 1) What does it mean in terms of UE RRC entities?
Companies haven’t really discussed this aspect.  To promote some discussion – can we model this with one RRC entity in UE even if the SeNB generates full RRC messages that are then sent using any of the options below or would it require an SeNB RRC “sub-entity”?  
2) What is implication on failure handling of LTE and NR RRC messages (as opposed to joint failure of the MCG RRC message we have today for DC)?
My assumption about “NR generate final RRC messages” (from the FFS captured in the meeting minutes) is also same as what Nokia clarified below.  Essentially, if NR generates final RRC message, it does not necessarily (though it could be) have to be encapsulated by an LTE RRC message.
The discussion below is for understanding if we were to have SeNB generate full RRC messages:

To avoid duplication with next section, focussing here on SeNB generating full RRC message and its handling in MCG, I see (as some of you indicated), there are many ways to do this.  
1) SCG RRC messages are sent as separate logical channel (SRB)

2) SCG RRC messages are sent over a different Service access point (using a SAPI in PDCP)  on SRB1.

3) SCG RRC message is encapsulated in an LTE RRC message
Which one of these (or others) do proponents of separate RRC message have in mind?  

Leading on from here to failure handling, looking at it from the Full RRC message/entities point of view: For 1) and 2), this is not relevant since UE receives only one RRC message at a time.  However, for 3), it is possible to include any LTE specific configuration in the encapsulating message (as we do today for DC) and then, the UE is effectively receiving two  RRC messages together.   Should a failure of one in the UE always (what we are considering here is a protocol handling concept irrespective of whether the MCG configuration in the message is related to SCG configuration in the message) result in a failure of the other?  If we have two separate RRC (sub) entities (or modules as LG called it), then a common failure always may not seem logical.  
	Company
	Comments
	Follow-up comments

	Samsung
	We think the discussion about separate messages seems cosmetic i.e. don’t see any real difference between carrying the SeNB generated info as message (alike NAS) or as IE (alike DC transport). Or does it really imply something more e.g. separate SRB, different security? 

We are also not sure about the relevance of the discussion on RRC entities i.e. we have one state and one protocol machine.

Anyhow, we assume there is no (new) issue  i.e. already based on the 3 initial assumptions you indicated in section 2.1 it should be clear that:

· SeNB generates the final ASN.1 contents for the NR part

· MeNB (without having to comprehend and without modifying or recoding this SeNB part) will include the NR part in a container in a final RRC message to the UE. This message may also contain additional LTE reconfiguration parts generated by the MeNB.

We assume joint success/failure for everything received in one such RRC message will still be applicable as the LTE and NR configurations may be dependent. E.g. the MeNB may need to release some LTE configuration to enable aggregation of NR, which should only be performed together.
	Company

Comments



	Ericsson
	Regarding 1), since RAN2 agreed to study a “DC approach for LTE-NR aggregation” and that “UE has a single RRC state machine based on the master”, our assumption would be that this would also translate into a single RRC entity of the UE, which can configure both LTE and NR lower layers. In the case LTE acts as master, it would be an LTE entity, and where NR acts as master, it would be an NR entity. 

Regarding 2), with the above assumption, we assume joint failure handling.
	

	QC
	
	By looking at how the e-mail discussion progress, we propose the following way forward to restructure the entire discussion;
Proposal1: Discuss the following issues first before discussing S-NB ASN.1 signalling details;

1. RRM: who performs RRM for the secondary NB (S-NB).

2. Allowing or disallowing S-NB ASN.1 signalling over secondary link
The RRM issue;
There are at least two RRM options;

1. Master NB (M-NB) performs RRM of the S-NB in coordination with the S-NB.

2. Secondary NB (S-NB) performs RRM of the S-NB.
To study the RRM aspect, we believe the UE capability signalling aspect has to be taken into account as the RRM issue highly depends on how UE capability coordination takes place.
For example, if NW shall coordinate the M-NB and S-NB configurations not so to exceed the UE capability, then the RRM option 1 would be an inevitable choice. 
On the other hand, if UE can report UE capability per RAT (hard-split UE capability signalling), then each RAT can configure each link independently so the RRM option 2 becomes feasible.
Proposal2: Study UE capability signalling options should to progress the RRM study.

If we adapt M-NB RRM option, then we should follow LTE DC SeNB signalling (i.e. SCG-Config IE includes the SCG config). 
We don’t see any use-case requiring to support direct S-NB RRC signalling over secondary link for the M-NB RRM option case.
Or if we adapt the S-NB RRM option, then S-NB RRC signalling over secondary link can be evaluated.

Observation: S-NB RRC signalling over secondary link makes sense only if S-NB performs RRM of the S-NB.

	CATT
	We are not clear on what you meant by “NR generating full RRC message”. When the message is sent over MCG, our understanding is that SeNB generates the final ASN.1 contents for the SCG. Does the full RRC message refer to the ASN.1 message generated by the SeNB for SCG part? The final message is sent by the MeNB where the ASN.1 message generated by the SeNB for SCG part will be included in a transparent container in the final message sent by the MeNB. 

Therefore, we don’t see the need for specifying RRC entities in the UE. 

Considering there is only one RRC message to the UE, we think the joint failure handling similar to LTE DC could be used. 

Order of the message handling, we think order of the presence in the RRC message could be considered. if MCG part of the message is located first, this would be processed first.


	

	Nokia, Alcatel Lucent Shanghai Bell
	Our understanding of “final” RRC message is as follows:

· A final RRC message either from master or secondary node means that the content of the message is self-sufficient (it contains a transaction identifier and message type and also indicates the source of the message).
· We do not think that the single RRC state machine based on the Master precludes Secondary node to directly send RRC messages to the UE. As long as the Master and Secondary nodes are coordinated, the final RRC message could be received from any node.
As far as the failure handling is concerned, we recommend the handling on per message basis.
	Company

Comments

Rapporteur
I assume by “handling on per message basis.” – in the context of NR generating final RRC message, would imply separate failure of the MCG and SCG messages.
Nokia, Alcatel Lucent Shanghai Bell
It could be as you’ve indicated above but we think this could be simplified to the following cases:

- Case 1: final RRC message containing both master and secondary node configuration 

- Case 2: final RRC message containing only the secondary node configuration

In both the above cases, the UE processes the RRC message as a whole, although it remains to be seen if there is a value from the network perspective to know separate failure causes for the NR configuration.


	InterDigital
	On NR Messages

Similar to Nokia, we think that NR messages should be full NR messages that can be processed in the UE independently by the NR RRC as per NR RRC specification.   To minimize design complexity and allow for future compatibility, it should be possible to re-use the same NR messages for stand-alone NR and for interworking.  Furthermore, the UE processing of these NR messages should be the same regardless of whether the message was received from the SeNB or MeNB.   

On failure condition

We think that the failure condition handling is more a stage 3 discussion.  Given the short time frame to complete this large study, we should focus first on the overall design.  Do we think that answering this question impacts stage 2 progress at this point?  
Regarding RRC messages and entities:

For the case in which NR messages are transported over MCG, then modelling 3) should be used.  The NR messages should be included as containers in the LTE message.  The important part is that the UE should process the LTE message according to LTE specification and the NR part according to NR specification.   Whether we refer to the NR processing as another entity, sub-entity or just refer to the spec number in the LTE spec, it is more of a cosmetic issue.  

	Company

Comments

Rapporteur
On “the UE processing of these NR messages should be the same regardless of whether the message was received from the SeNB or MeNB” –  do you already know what this will require?  SeNB generated Full RRC messages?  One or two RRC entities in UE? …

To clarify what I had in mind when I included failure handling – joint/separate failure handling is one example to help understand the modelling of the (number of ) RRC entities in the UE.  
InterDigital
We were assuming full RRC messages generated by NR RRC, included as containers in the final LTE message (modelling 3 above).  

The container (e.g. full RRC message) should be passed and processed by the NR RRC specification.  Failure handling should be discussed at a later stage once we understand how failure is handled in stand-alone NR.  


	LG
	We assume that NW and UE have a single RRC connection, and UE has a single RRC state machine based on the master. Thus, it is our understanding that there is only one RRC entity in UE. 
However, this should not mean that NR RRC operation is always dependent on LTE RRC operation. For instance, one LTE module and one NR module may exist in a single RRC entity. LTE module processes LTE messages while NR module processes NR messages. LTE module and NR module in the RRC entity will independently operate with some dependency e.g. RRC state in master.

Regarding failure handling, we agree with InterDigital that it is a kind of stage 3 discussion. There may be some interaction between LTE eNB and NR RAN, but details needs to be discussed later.
	

	BlackBerry
	We also assume that there is a single RRC entity in the UE. The issue of handling the interactions between LTE and NR RRC messages within the UE is a modelling issue in our opinion. 
	

	ZTE
	For the “final” RRC message:
We think the “final” RRC message means the RRC message which can be delivered to the RRC entity of receiving side directly (through either MCG or SCG) without any change. In order to allow the independent evolution between LTE and NR, we think both the MeNB and SeNB can generate final RRC message and LTE (NR) is not required to understand the RRC message generated by NR (LTE). Moreover, considering the forward compatibility, in order to reduce complexity in specifications, we think the handling of LTE/NR RRC message shall be captured in LTE RRC spec and NR RRC spec accordingly.

For the failure condition:
We think in case that one RRC message includes both MCG and SCG configuration, the joint success/failure should be used. Otherwise, if the MCG or SCG configurations are included in separated RRC messages, the LTE RRC message and NR RRC message should be handled separately in each RRC entity or sub-entity, and two separate RRC response message will be responded to NW.
	

	Huawei, HiSilicon
	Since anyway standalone NR will be specified in the same release as tight IWK. Same handling on NR part for both standalone NR and tight interwork can reduce the complexity from UE side. We assume:

1 NR entity can generate the final NR RRC message;

2 if LTE as anchor, final NR RRC message shall be contained as container in LTE message as what we did for inter RAT mobility;

3 UE handling on NR RRC message should be same between standalone NR and tight interworking; If we call this handling as RRC entity, then separate RRC entities. 
Regarding failure: we prefer separate failure handling.
	

	DCM
	In terms of RRC entity, we think we should study the possibility to define a model where there are two different RRC sub entities (LTE and NR) which are active at the same time, but the state machine is managed/govern by the RRC sub-entity of the master.

Assuming that NR-RRC sub-entity exists,

· We agree with Nokia and Interdigital that we should study the feasibility of SeNB generating the (self-sufficient) “Final RRC message”.

· We also agree with rapporteurs notes that the NR generated “Final RRC Message” can be transported via Master (LTE) in different manners. Although we think that creating new LTE-SRB is straightforward.

	

	Sony
	NR RRC messages

We think both of the LTE and NR node could generate and/or send RRC messages of its own to UEs.

UE RRC entity

Single RRC state machines doesn’t preclude that RRC messages from NR node can be processed independently with the ones from LTE node.
	

	Fujitsu
	1) We also assume that there is a single RRC entity in the UE.

2) Thus, we assume joint failure handling. If we go with the other ways, how do we define the single RRC state e.g. do we define a new RRC state when “LTE RRC connected/failure” but “NR RRC failure/connected”.
	

	Convida Wireless
	Final RRC message:

We share the same interpretation of “final” RRC message as Nokia and InterDigital in the sense that the final RRC message could be received from the master or secondary node.  At least this option should be considered as part of the study.  It is premature to preclude this option before concluding on UE capability signalling discussion and whether or not hard-split of UE capabilities can be assumed. It seems artificial to preclude such as option if hard-split of UE capabilities between LTE and NR is assumed. 

Also, regardless of hard-split of UE capabilities, the delivery path of the final RRC message need to take into account,  the low control plane latency requirement for some of the anticipated use cases which may require/force the use of the NR radio interface for master LTE generated final message. Control plane latency requirement as currently defined in 38.913 refers to the time to move from a battery efficient state to start of continuous data transfer. How RAN2 interpret and implement this requirement will be relevant to the need to deliver the final RRC message over the NR radio interface.

Failure Handling: we do not think failure handling aspect should be a key deciding for consideration on this point. We can assume as baseline that failure is on per message basis and per the current LTE behaviour.


	

	ITRI
	We assume that there is a single RRC entity in the UE for the simplification. Moreover, if supporting the direct SRB on the secondary link, both LTE and NR could generate the final RRC messages and therefore the failure shall be handled separately. 
	

	CMCC
	For the final NR RRC message:

We share the same view with Nokia on the explanation of final RRC message. For the same NR RRC content, the UE behavoir should be consistent no matter where the content is received (i.e., in tight interworking scenario or in standalone NR scenario). From this point of view, the NR node in tight interworking should also be allowed to generate the final RRC messages. The NR RRC messages could be sent to the UE in either LTE or NR. 

Handling of NR RRC messages in MCG:

Compared to introduce new SRB or SAP in MCG merely for sending NR RRC message, it is straightforward to encapsulate NR RRC message in an LTE RRC message. Furthermore introducing new SRB or SAP would cause more specification efforts. 

For the failure condition:

In the case that NR RRC message is encapsulated in the LTE RRC message, we think the joint success/failure should be used.
	


2.3 Can secondary send messages directly to UE over the secondary radio (e.g. an SRB on the secondary)
This section is focussing on the interaction between RRCs and between RRC and user plane (let me call it PDCP for this discussion) rather than the actual transport of the RRC message over the air.  By “RRC messages”, the focus is on RRC messages carrying NR “SCG” configuration.    
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Figure above shows the possible scenario.  As agreed already, with this option it is also possible at least for the first configuration to be sent over LTE.  The discussion is then on the other NR configurations such as  NR measurements and NR node addition and removal, NR SeNB change, Reconfiguration of NR parameters, inter-freq Cell addition/removal.
As above, to get the discussion started, some possible points to work on:

1) Will this need to be modelled as a new SRB or can it be carried over SRB1 of MCG?

2) Once set up, are all messages always carried over SCG user plane?  
3) If answer to Q2 is no, which protocol layer decides which path to take?  Is it specified or up to implementation?  What about UL messages?
4) How does coordination work?  Is NR (SCG) kept up to date with LTE (MCG) configuration and expected to ensure coordination? What aspect of NR (SCG) configuration does LTE (MCG) need to be aware of? Even so, collision of MCG and SCG configuration cases need to be taken care of and hence final consistency checking must be in UE?   
 [there is an overlap between this and section 2.2 that is causing confusion – perhaps better to delete this question here and discuss further on this in section 2.2]
Snapshot on 11/July/2016
While the need/benefit for this still to be discussed in the meeting, if there is a direct path, then, from the comments, it seems like most agree that:
1) It should be considered a separate SRB

2) At least some messages will need to be routed through MCG (there are different views on which type of messages) 

3) SeNB RRC decided which path the message should take for DL message.  Some specification will be needed for UL.
	Company
	Comments
	Follow-up comments

	Samsung
	Need to support signalling via secondary link?
We assume not having signalling via the secondary link (direct SRB) will simplify the overall design, e.g. we do not need to discuss what can go over what SRB. So we should probably not introduce the direct SRB unless there is a real need. The creation of the direct SRB could e.g. be motivated if we expect very frequent and urgent (low latency) reconfigurations of the NR radio interface by RRC. It is not clear to us whether this will be the case, e.g. so far we are hoping that “lower layer mobility” will be able to work relatively autonomous and not rely on frequent/ urgent RRC reconfigurations.

If the direct SRB is really needed: 

If we would need to introduce the direct SRB we assume:

1) Yes, can be regarded as SRB

2) We think that messages including reconfigurations that require MeNB/SeNB coordination should go via MeNB (joint success/failure). Use of the direct SRB may be further restricted to lower layer reconfigurations requiring low latency

3) Since the route to take depends on the RRC message contents, only RRC will be able to decide what transport route to use. 
For UL messages in response to DL messages, probably the UE shall take the same route as used by the DL message. For UE initiated UL messages probably the specification should indicate where to send the message (also depends on node configuring the functionality).

4) In general MeNB should be kept aware of NR reconfigurations, at least for the case of inter-dependencies with the LTE configuration. Separate signalling on X2 will be introduced for inter-eNB coordination. MeNB is the master. MeNB and SeNB will negotiate about the configuration for a UE in case of capability dependencies/ conflicts. 

5) It may indeed make some sense to put a message in the container, but we see no real need to restrict how to send the NR ASN.1 part send over LTE at this point.


	Company

Comments



	Ericsson
	We agree with Samsung regarding the need for direct signalling from the secondary node. It would imply extra complexity and would need to be motivated, e.g. by the need of urgent reconfigurations. We also note that reconfigurations may anyway require co-ordination between MeNB and SeNB, and depending on the backhaul delay, this will affect possible gains of the direct reconfiguration.
	

	QC
	We are not sure if NR RRC over NR link is required and the use-case should be justified first as stated by Samsung and Ericsson. It was not needed in LTE for DC and section 2.3 already discusses how to manage the configuration for the SeNB without adding this complexity to the system so why would it be needed in this case.

Anyway, if we conclude introducing NR RRC over NR link.

1) RB carrying the NR RRC over the secondary link should be considered as SRB

2) 
3) If RAN2 decides, then the SRB on the MeNB can be modelled with split bearer and so the RRC messages can have a single RRC entity that can deliver RRC messages from both the MeNB and the SeNB as shown in the next section.

4) See our comment in section 2.1.
5) This is another reason not to add SCG messages as now the UE will have to reconcile the messages received on two RRC entities that are not required to coordinate and create conflicting configurations unless extreme care is taken.


	Company

Comments

Rapporteur

“this is in conflict with the agreements in section 2.2” – which agreement in section 2.2?  If you are referring to the meeting agreement “single RRC state machine”, my understanding of it is that is only about RRC connected state handling.
Can you please clarify what you mean by “UE can assist” in:

“UE anyway verifies the received configuration so UE could assist the UE capability coordination too.”
QC
Regarding the “conflict”, our intention was “in conflict with our interpretation of the RAN2 agreements” but the comment is withdrawn. Please see our latest proposals in section 2.2.
Regarding the UE assisted option,

Please see our comment in section 2.1.


	CATT
	As you indicated that the email discussion is to form a common understanding, do you also expect to compare different options in this email discussion? 

Our understanding on:

1). The scenario needs to be modelled as a new SRB for the transmission of RRC messages directly from the SeNB to the UE.

2). Once setup, some messages such as SCG reconfiguration, SCG measurements, should be able to deliver directly by the SeNB.  Some messages which need MeNB involvement such as SCG change, SCG release should be delivered by the MCG.

3). The message path to be taken is specified in RRC.

4). We think separate X2 signalling should be used for necessary parameter coordination between MCG and SCG. Not all parameters need coordination.  Network coordination should ensure that the UE capability is not exceeded. 

5). Not clear of the intention. We think the transmission of the initial message over MCG sent as a transparent container in a final message generated by the MeNB. 


	Company

Comments

Rapporteur

“We think separate X2 signalling should be used for necessary parameter coordination between MCG and SCG.” – would this be done before sending SCG configuration to UE?
CATT
We think that semi-static split of UE capability is feasible for LTE-NR interworking considering the different characteristics of the two RATs. Eg: throughput offered by NR is expected to be much higher than that of LTE.  Thus, the coordination is performed via X2 messages and each NB obeys the negotiated split of UE capabilities in the UE configuration. In case there is need to re-negotiate the coordination that would be performed prior to the UE configuration.


	Nokia, Alcatel Lucent Shanghai Bell
	We think that the direct signalling from the Secondary node does not burden the network compared to the option where the Master node is relaying the Secondary node message. We would propose to study the direct signalling from the Secondary node; especially if this could be useful for use cases in which urgent reconfigurations are needed and where low control plane latency is highly desirable.
	

	InterDigital
	On the need for Direct SRB:
We agree with Nokia that direct SRB should be studied.   

The main motivation to support direct SRB over NR is for low latency use cases and link adaptation/reconfiguration (that can’t be handled by L1/L2 only).  

On the complexity of direct SRB:
We thinks that allowing direct SRBs will require some additional aspects to be discussed, however, we do not think that those aspects introduce a complexity large enough that should stop us from supporting a very important use case.  We note the following observations:
1. The coordination aspects of UE capability sharing will still need to be addressed regardless of whether we have a direct SRB or not.  

2. To avoid excessive need of coordination between the MeNB and SeNB, the MeNB can provide the SeNB with restrictions on configuration parameters.  As long as the reconfiguration of the SeNB parameters is within those bounds there is no need to coordinate with MeNB and therefore reconfiguration delays will not be impacted.   Again, limiting the number of shared UE capabilities will also limit the need for coordination from MeNB when a reconfiguration impacting those capabilities takes place in the MeNB.  

We have also been tasked to ensure future compatibility in our design, therefore direct SRB should be studied during the study item phase.    We should ensure that from an RRC point of view, the message and functionality are transport agnostic.  If low latency requirements are de-prioritized in the first phase but required in the future then the RRC can be extended to allow the SRBs to be directly transmitted.  Which SRBs are allowed to be transmitted directly, can be decided later on once it is a bit clearer what type of functionality requires fast reconfiguration.   
	Company

Comments

Rapporteur

On “We should ensure that from an RRC point of view, the message and functionality are transport agnostic” – do you already know what this will require?  Same as in the previous comment “the UE processing of these NR messages should be the same regardless of whether the message was received from the SeNB or MeNB” or something different? 
InterDigital
As in previous question, this would require full RRC messages to be created in both cases (direct SRB or encapsulated over LTE).  From the UE side, it is important that separate instances of the RRC specifications, LTE and NR, are used to process LTE part and NR part respectively.  Ideally, to ensure independent evolution of the specifications and further ensure we don’t duplicate work, the messages should be treated and constructed in similar way for both cases.    
The intention here is that when we design NR control plane messages/functionalities they should be designed for standalone NR.  Then we should see how they fit into interworking and what modifications if any are needed and whether to meet certain requirements they should be sent directly or sending them over LTE is acceptable. 
One additional impact may be how to determine whether the message should be sent directly or over LTE, but this is a stage 3 non critical issue.


	LG
	The transmission of NR SeNB RRC message over LTE MeNB SRB should be supported at least in NR SeNB addition. Then, it is questionable whether direct SRB in NR SeNB is needed additionally.


	

	BlackBerry
	We think that direct SRB from SeNB is not sufficiently motivated at this time for tight interworking. 
	

	ZTE
	We share the similar view as Nokia and InterDigital that the direct SRB should be studied. Considering the blockage in high frequency band, and the quick RSRP/SINR drop due to high frequency propagation phenomena, we think the direct SRB can be used to save the CP latency caused by the signalling transmission over backhaul, and reduce the interruption time in intra-NR mobility, especially for the case that non-ideal backhaul is used between MeNB and SeNB. 

More views for the questions listed in this section are as follows:

1) We think the new SCG SRB (i.e. SRB between NR SeNB and UE) should be studied.

2/3) It’s up to NR RRC to decide in which path the NR RRC message should be delivered and the behaviour should be specified for both DL and UL (e.g. the initial NR RRC message for the addition of the NR node should be delivered in the LTE path).

4) The coordination can be done through “X2” interface. And the SeNB should guarantee that the configuration generated by SeNB will not exceed the capabilities authorized by MeNB during the coordination.

5) Full message is still needed in the initial configuration of SCG. Once the SCG is added, the NR separate message can be used instead for the case of reconfiguration of NR part and intra-NR mobility.
	

	Huawei, Hisilicon
	Same view as Samsung and Ericsson about the need of direct SRB. In our view, there is no URLLC requirement for the case that LTE as anchor. We do not know what configurations are urgent, and needs the direct SRB.

We should consider how complex the direct SRB will be, for instance:

1 for 3C, what PDCP shall be used for NR SRB?

2 for 3C, what security shall be used for NR SRB?
3 how to do coordination between LTE and NR if there is direct SRB in NR;

	

	DCM
	If Secondary node can generate “Final RRC Message”, we think it would be beneficial if direct transport from NR to UE is supported. We agree that NR SRB may need to be established if this direct transport is supported.
Considering the complexity to support direct transport could be one way forward.

	

	Sony
	We foresee the needs of independent RRC signalling in the scenarios of e.g. inter-CU handover, measurement configuration for intra-CU mobility, high speed scenario etc. Relying on the master node only to transmit the RRC signalling will increase the control plane delay.
	

	Fujitsu
	We also think that no direct message delivery to the UE would be the baseline. At the same time, we see benefit of the direct message delivery e.g. for the urgent reconfiguration pointed by Nokia and InterDigital. Low latency and high reliability is one of the NR target, so that we support to continue to study this.
	

	Convida Wireless
	The option of the direct SRB should be studied.  We believe supporting this capability will help to enable use cases that require signalling latency much lower than what can be supported by LTE RAT. As for the coordination aspect between LTE and NR, we believe this aspect is somewhat not directly relevant to which air interface (for e.g. NR) is used for the final message transmission in the sense that we do not think the transmission of the final message requires any more coordination for transmission of the secondary NR RAT than the coordination required if the final message is transmitted over the master LTE RAT.


	

	ITRI
	For the reason of reconfiguration delay and RRC parameter synchronizations (not to use the means based on random access procedure), we see some benefits to support the direct SRB on the secondary link after the initial SeNB addition procedure. However, which SCG RRC messages could be directly transmitted to the UE would highly depend on the way we choose for UE capability coordination.
	

	CMCC
	On the need of direct NR SRB:

Consider the transmission time interval difference between LTE and NR, the NR node should be allowed to send RRC messages to the UE directly to achieve lower latency performance on NR leg. Obviously the bearer carrying RRC messages should be modelled as a new SRB.

About the coordination work:

In principle, the coordination between MeNB and SeNB should be avoided whenever possible. Further we think it is not necessary for SCG to keep up to date with MCG configuration. As long as the SCG configuration stays within the latest agreed upper limit (e.g., UE capability), the coordination between MeNB and SeNB should not be triggered. 
On path selection:

Since NR RRC have a better understanding on NR channel quality and thus could avoid unnecessary signalling exchange between MeNB and SeNB, it should be NR RRC decide on which path to deliver NR RRC messages. When there is no direct SRB between NR and UE, the NR RRC messages could only be transmitted on LTE branch. If there exists a direct NR SRB, NR RRC messages could be sent on both NR branch and LTE branch (e.g., when the NR branch is temporarily blocked).
One more possible point for further study is who triggers the NR node addition/removal procedure, LTE node (master) or NR node itself?
	


2.4 RRC message transport: Can a single message generated by master/secondary node be transported over both master and secondary radio

This section is to discuss transport of RRC messages after it has been delivered to the user plane (PDCP).  

There are two possible options – the split/duplication is done by RRC itself or by the transport layer.  If it is at transport layer, it can be done above PDCP or below PDCP as in DC.  
Since DC for the DRB is well understood, let us start with DC (below PDCP) option.  Further, we consider MCG originated RRC messages only initially.  These can be extended to cover other options based on further company comments.
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RRC messages from MCG are sent either over LTE or NR or both.  The motivation for doing this could be for diversity (reliability) or to exploit the shorter delay over NR radio interface (not forgetting inter-node delay).
Potential points for discussion:

1) Can this reuse same mechanism as 3C for DRB?    
2) Can/should data be intentionally duplicated over both paths by PDCP?
3) Is duplication done for all messages once setup or is it up to implementation (for DL) which messages are duplicated or sent over which path?  What about UL?
Snapshot on 11/July/2016
While the need/benefit for this still to be discussed in the meeting, if there is a diversity, then, from the comments, it seems like:
1) 3C based mechanism is what is to be considered 
2) Duplication and duplicate detection is done by PDCP

3) For DL, duplication is based on network decision.  For UL, either all UL messages could be duplicated or based on rules specified in RRC.
	Company
	Comments
	Follow-up comments

	Samsung
	We see no real reason to support these options also considering the additional complexity:

MeNB generated RRC messages:

· We don’t really understand why we would do better than in LTE DC. Moreover, given that MeNB will typically handle the more robust lower frequency carrier, transmission over SeNB will not provide any significant robustness gains.

SeNB generated RRC messages (if we have them):

· If communication on the direct SRB is lost, we assume there is nothing much that can be done other than start again a new SCG with the initial SCG addition procedure which will anyway go over LTE. I.e. reporting SCG failure to MeNB seems sufficient.


	

	Ericsson
	We think diversity by allowing transmission of RRC messages via both master and secondary link is a relevant feature to consider to reach the NR requirements on ultra-reliability, low latency and robustness for NR control plane. If this is supported for high frequency deployments, we see no reason not to support it also for the case of LTE – NR aggregation. 

Regarding the discussion points:

1) We think the 3C mechanism handled by a common PDCP entity is probably the best approach, since it minimizes the RRC impact and isolates possible reordering and duplication detection of RRC messages from RRC.

2) Yes, PDCP PDU duplication could be supported to allow transmission of PDCP over both paths. In the PDCP receiver, duplicate detection could ensure duplicates are not propagated to higher layers.

3) In the DL, duplication of PDUs could be up to network implementation. In the UL, support for PDCP PDU duplication and possible rules could be considered once the RRC procedures are settled.
	Company

Comments

rapporteur
I assume that the suggestion about “rules” for UL, if we were to use rules, the rules will be specified in RRC and then RRC will request PDCP when duplication is needed.
Ericsson
Yes, that could be an option. But those details can probably be discussed later. 


	QC
	We share Samsung view.

We are not sure if we need to support split SRB bearer in NR/LTE interworking. For Rel-12 LTE DC, RAN2 concluded not to have RRC transmission over the secondary link. Why is it required for NR/LTE interworking? The LTE DC framework looks fine for us.
	

	CATT
	1). Yes, we think 3C like approach can be used and the duplication of the packet can be performed at PDCP to be delivered over NR and LTE. 

2). Yes, PDCP to perform duplication and re-ordering

3). For DL, it is up to NW implementation. For UL, it is controlled by NW. if diversity is configured by NW to the UE, all UL messages should be transferred via both paths. The diversity is to ensure the transmission reliability and we think all UL messages can be considered equally when considering need of reliable transmission. 

	Company

Comments

rapporteur

I assume that the suggestion about “all UL messages can be considered equally” for UL, we don’t need to specify “rules” and all UL messages will be duplicated once UL diversity is configured?
CATT
That is correct. We don’t need to specify a rule for individual UL messages.  Once UL diversity is configured, all UL messages will be duplicated.


	Nokia, Alcatel Lucent Shanghai Bell
	While we see that RRC diversity is, anyway, expected to be provided for the NR transport, we do not see RRC diversity between LTE and NR interworking schemes sufficiently well motivated.
	

	InterDigital 
	We also think that the motivation for supporting RRC diversity is not very clear.   RRC diversity can be beneficial mainly in the scenario when the MeNB link is degrading and the NR is used for enhanced coverage rather than just a simple hotspot.  However this is not the main use case for NR + LTE and relying on higher frequencies for increased robustness for LTE + NR seems a bit counter intuitive.  
	

	LG
	We don’t see big benefit with split SRB. Moreover, we don’t see big benefit with duplicate transmission.
	

	BlackBerry
	We agree with the above views that support of split/duplicated SRB is not sufficiently motivated. 
	

	ZTE
	We also share Samsung’s view, and we do not see clear usage for the RRC diversity in LTE/NR tight interworking with LTE as anchor.
	

	Huawei, HiSilicon
	Since LTE MeNB is robust sufficiently, we do not see the reason why do we need to optimize it for LTE/NR DC compare with LTE DC. 
	

	DCM
	If RRC diversity is supported, we also think that it could be realized with split bearer model (3C) as summarized by rapporteur.

We do not have strong opinion to support this functionality for LTE-NR DC scenario, but we are fine to further study the gain in addition to the ones studied during LTE DC study item, i.e., the gain for inter frequency deployment scenario.
	

	Sony
	We think RRC diversity should at least be studied in a study phase, especially when taking the consideration that NR and LTE node may have diversified capabilities in terms of throughput, coverage etc. 

1) 3C is a good option.

2) Yes, data will be duplicated over both paths by PDCP.
3) For both UL and DL, the RRC messages to support diversity can be discussed further and re-configured in order to mitigate the extra signaling overhead introduced by RRC diversity.
	

	Fujitsu
	We also think that there seems not a large gain by the RRC diversity.
	

	Convida
	We agree with the comments from Samsung, QC and others that support of split SRB in NR/LTE interworking is not sufficiently motivated at this point.
	

	ITRI
	We think RRC diversity could be adopted for some usage cases and the corresponding benefits shall be further investigated.
	

	CMCC
	We share the same view with Ericsson that RRC diversity could help to meet the NR requirements on ultra-reliability and low latency for NR control plane. If the channel quality of NR is poor, NR RRC messages could be transmitted on both LTE branch and NR branch.
	


3 Summary of the discussions
As indicated in the chair’s minutes and kick-off email, this email discussion was meant to get a better understanding of the topics rather than company position.  The report does not hence summarise majority views nor does it make proposals on what decisions to make based on company preferences.

 At a high level, some of issues discussed are listed below.
· Need for coordination between LTE and NR configurations
· Coordination solutions discussed:

3a) NR SCG configuration is transparent to LTE MCG.  Any coordination necessary is done using XN2 signalling (using an inter-node container defined in RRC spec).

3b) NR SCG configuration is always understood by LTE MCG and vice versa (similar to LTE DC today)  

3c) parts of the SCG NR configuration is transparent to LTE MCG  

3d) coordination is done in UE (UE rejection) with optional additional coordination in network.

3e) Hard split of UE capability by the UE 
3f) Semi hard split of capability by network nodes

· Need and solution for independent evolution of LTE and NR  
· SeNB generating full RRC messages or not 

· If SeNB generated full RRC messages, how is sent through MeNB? 
1) SCG RRC messages are sent as separate logical channel (SRB)

2) SCG RRC messages are sent over a different Service access point (using a SAPI in PDCP)  on SRB1.

3) SCG RRC message is encapsulated in an LTE RRC message
· RRC entities in UE and Joint success/failure  
· Need for SeNB direct link for RRC signalling over NR and possible solutions if used:
1) It should be considered a separate SRB (will need PDCP in NR SeNB even for 3C)
2) At least some messages will need to be routed through MCG (there are different views on which type of messages) 

3) SeNB RRC decided which path the message should take for DL message.  Some specification will be needed for UL.
· RRC message transport: Can a single message generated by master/secondary node be transported over both master and secondary radio
1) Using 3C based mechanism 

· Duplication and duplicate detection is done by PDCP

· For DL, duplication is based on network decision.  For UL, either all UL messages could be duplicated or based on rules specified in RRC.

2) diversity for SeNB generated direct RRC messages over NR radio by also sending them over MCG
· Possibility to extend the number of SeNB to multiple SeNBs

Detailed comments on the different issues are as provided above by the companies and rapporteur.
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