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Introduction
RAN2 last meeting agreed that NR SN can send its RRC messages directly to the UE over NR radio interface to send messages that do not need coordination.  
Agreements
1:	For the SN/MN RRC reconfiguration requiring also MN/SN RRC reconfiguration, a MN RRC message is delivered with an embedded SN RRC message.

2	UE can be configured with an SCG SRB to allow SN RRC messages to be sent directly between UE and SN.

3:	For SN RRC reconfigurations not requiring any coordination with MN then SN RRC messages can be transported directly to the UE (or eNB implementation can be deliver it embedded within a MN RRC message)

4	Measurement reporting for mobility within the SN can be transported in SN RRC messages directly from UE to SN, if SCG SRB is configured. Detail rules for UE to select transmission path for UL message to be defined in WI.

5	These agreement do not imply that the UE has to do any reordering of RRC messages.


However, no decision was made on the details of how the direct SN RRC messages are sent or handled by the UE relative to the MN RRC messages.  This document discusses this topic further. 
Discussion
When SN sends RRC messages directly over the NR radio, it is similar to the MN RRC messages sent over SRB1.  It carries RRC reconfiguration messages related to the configuration of the lower layers (L2 and PHY configuration) of the SN radio interfaces and other L3 procedures (such as measurement configuration).  There is no requirement identified to carry any NAS messages over this direct NR RRC link.   Hence it is best to model it similar to SRB1 with higher priority than the DRBs (whether URLLC should have higher priority than SRB should be discussed independent of this topic).  Since it is a logical channel different to SRB1 and SRB2, it can be called SRB3 or SRB1bis.  We prefer SRB3 as requires fewer characters (the rest of the document uses SRB3)! 
The SRB3 can be configured when the SCG is added (including SCG change).  There is no strong need to introduce the possibility to configure the SRB3 at some later point after the SCG is configured.  Thus, the configuration for the SRB3 can be part of the SCG addition procedure; that is in the reconfiguration message provided by SN for SN addition.
Proposal #1: SN direct RRC is transported over a new logical channel called SRB3.
Proposal #2: SRB3 can be optionally configured as part of the SCG addition (including SCG change) procedure.
Proposal #3: SRB3 is of higher scheduling priority than all DRBs.
RAN2 last meeting could not conclude on how the SCG messages from SRB3 and SRB1 should be handled by the UE when received over both paths.  Messages that require coordination must be sent over MN and messages that do not require coordination can be sent directly on SRB3.   Thus it is possible that SN can send messages over both paths to the UE.  Thus from the UE point of view, the messages can be received over either path.  Since the delay over the two paths can be different and potentially vary (such as with RLC re-tx), the SN cannot ensure the order in which the SN RRC in the UE will receive messages if it were to send two message over the two paths in quick succession.  
In LTE RRC, it is explicitly stated that 
process the received messages in order of reception by RRC, i.e. the processing of a message shall be completed before starting the processing of a subsequent message;

This simplifies the system and UE implementations and not only reduces the potential complex interactions that might otherwise come up, it also removes any re-ordering functionality in RRC itself.
Many LTE RRC messages includes a transaction id that is today only used to associate a response message with the corresponding request message.  The UE simply echoes the transaction id received in the RRC request message in the corresponding response message.  
While it is possible to use transaction id to re-order messages in RRC to ensure that the UE processes these messages in the sequence they are sent out, the benefit of doing such re-ordering at the UE does not really bring much benefit.  A possible scenario where such re-ordering could help  is, where the SN generates some reconfiguration to be sent via one SRB immediately after sending a previous reconfiguration using the other SRB and before it receives an RRC response message.   Thus the time saved is the time taken for the response message to reach the SN after the UE processed the first message.  It is also doubtful if the need to do two reconfiguration updates the same fields will happen in such succession.
It is still possible to provide RRC configurations messages without waiting for a response to the first in some cases where the order in which they are processed does not matter - such as changes to different fields of the configuration.  One example for that would be measurement reconfiguration of the SCG.
It may also be possible in some cases to send the second message also over MCG to avoid ambiguity.
Proposal #4: UE always processes one message at a time in the order received at the RRC.   
It is logical that UL Response messages should take same path as the configuration message.   Measurement reports should take the same path as the configuration that triggered the measurement report.  
Other UE initiated unsolicited messages (there are not many) should be discussed on a case by case basis.  In some cases, it might be possible to hard code the path in the specifications.  In other case, it might be useful to allow network to configure which path to take.
Proposal #5: UL Response messages should take same path of the corresponding request message.   
Proposal #6: Measurement reports should take the same path as the configuration that triggered the measurement report. 
Proposal #7: Other UE initiated unsolicited messages should be discussed on a case by case basis.
Failure of direct SCG messages over SRB3 should be reported to MCG.  Since such failures are expected to be rare and possibly a result of some unknown error for which the real cause is unknown, it seems best to release of the SCG itself.  
Proposal #8: Failure of an SCG message over SRB3 are reported to MCG and should result in the release of the SCG.
Summary and proposals
This document discussed the details of the direct NR SCG SRB and how it is handled in the UE relative to the RRC messages from the MCG.  The corresponding response messages and failure handling were also discussed.  The following proposals were made.
Proposal #1: SN direct RRC is transported over a new logical channel called SRB3.
Proposal #2: SRB3 can be optionally configured as part of the SCG addition (including SCG change) procedure.
Proposal #3: SRB3 is of higher scheduling priority than all DRBs.
Proposal #4: UE always processes one message at a time in the order received at the RRC.   
Proposal #5: UL Response messages should take same path of the corresponding request message.   
Proposal #6: Measurement reports should take the same path as the configuration that triggered the measurement report. 
Proposal #7: Other UE initiated unsolicited messages should be discussed on a case by case basis.
Proposal #8: Failure of an SCG message over SRB3 are reported to MCG and should result in the release of the SCG.





3GPP TSG


-


RAN WG2 Meeting #97bis


 


R2


-


1703430


 


Spokane, USA, 3rd 


–


 


7th April 2017


 


 


Title:


 


 


NR SCG SRB handling in UE


 


Source: 


 


Intel Corporation


 


Agenda item:


 


10.2.2.2


 


Document for:


 


Discussion and Decision


 


 


1


 


Introduction


 


RAN2 last meeting agreed that NR SN can 


send its RRC messages


 


directly to the UE over 


NR radio interface


 


to send messages that do not need coordination


.  


 


Agreements


 


1:


 


For the SN/MN RRC reconfiguration requiring also MN/SN RRC reconfiguration, a 


MN RRC message is delivered with an 


embedded SN RRC message.


 


 


2


 


UE can be configured with an SCG SRB to allow SN RRC messages to be sent 


directly between UE and SN.


 


 


3:


 


For SN RRC reconfigurations not requiring any coordination with MN then SN RRC 


messages can be transported directly to the 


UE (or eNB implementation can be 


deliver it embedded within a MN RRC message)


 


 


4


 


Measurement reporting for mobility within the SN can be transported in SN RRC 


messages directly from UE to SN, if SCG SRB is configured. Detail rules for UE to 


select transmis


sion path for UL message to be defined in WI.


 


 


5


 


These agreement do not imply that the UE has to do any reordering of RRC 


messages.


 


 


 


However, no decision was made on the details of how the direct SN RRC messages are sent 


or handled by the UE relative to t


he MN RRC messages.  This document discusses th


is


 


topic 


further. 


 


2


 


Discussion


 


When SN sends RRC messages directly over the NR radio, it is similar to the MN RRC 


messages sent over SRB1.  It carries RRC reconfiguration messages related to the 


configuration o


f the lower layers (L2 and PHY configuration) of the SN radio interfaces


 


and 


other L3 procedures (such as measurement configuration)


.


  


There is no requirement 


identified to carry any NAS messages


 


over this direct NR RRC link


.   Hence it is best to 


model it


 


similar to SRB1 with higher priority than the DRBs (whether URLLC should have 


higher priority than SRB should be discussed independent of this topic).  


Since it is a logical 




3GPP TSG - RAN WG2 Meeting #97bis   R2 - 1703430   Spokane, USA, 3rd  –   7th April 2017     Title:     NR SCG SRB handling in UE   Source:    Intel Corporation   Agenda item:   10.2.2.2   Document for:   Discussion and Decision     1   Introduction   RAN2 last meeting agreed that NR SN can  send its RRC messages   directly to the UE over  NR radio interface   to send messages that do not need coordination .     Agreements   1:   For the SN/MN RRC reconfiguration requiring also MN/SN RRC reconfiguration, a  MN RRC message is delivered with an  embedded SN RRC message.     2   UE can be configured with an SCG SRB to allow SN RRC messages to be sent  directly between UE and SN.     3:   For SN RRC reconfigurations not requiring any coordination with MN then SN RRC  messages can be transported directly to the  UE (or eNB implementation can be  deliver it embedded within a MN RRC message)     4   Measurement reporting for mobility within the SN can be transported in SN RRC  messages directly from UE to SN, if SCG SRB is configured. Detail rules for UE to  select transmis sion path for UL message to be defined in WI.     5   These agreement do not imply that the UE has to do any reordering of RRC  messages.       However, no decision was made on the details of how the direct SN RRC messages are sent  or handled by the UE relative to t he MN RRC messages.  This document discusses th is   topic  further.    2   Discussion   When SN sends RRC messages directly over the NR radio, it is similar to the MN RRC  messages sent over SRB1.  It carries RRC reconfiguration messages related to the  configuration o f the lower layers (L2 and PHY configuration) of the SN radio interfaces   and  other L3 procedures (such as measurement configuration) .    There is no requirement  identified to carry any NAS messages   over this direct NR RRC link .   Hence it is best to  model it   similar to SRB1 with higher priority than the DRBs (whether URLLC should have  higher priority than SRB should be discussed independent of this topic).   Since it is a logical 

