	
3GPP TSG-RAN WG2#1085 meeting	Tdoc R2-1916273	Comment by Explanation of field: 
 Document numbers are allocated by the Working Group Secretary.  
Reno, USA, 18– 22 November 2019												  (revision of R2-1915737)
Agenda Item:		6.9.4
Souce:	Samsung
Title:	Main issues remaining for Conditional SN initiated SN change
Document for:		Discussion and decision
Introduction
This contribution discusses issues regarding SN initiated SN change that were not resulved during [107bis#52][NR MobE] Open issues Conditional PSCell addition/change (CATT) and that we think are of primary importance. This concerns the following topics:

· What approach to adopt for the signalling structure towards the UE, and the corresponding inter-node interaction for the case of SN initiated change of SN (e-mail question 4, 3, 6)
· Some further aspects regarding the signalling at execution and configuration (e-mail question 9, 10)
The paper a.o. proposes:
· To agree some general properties that the signalling solution should adhere to
· Which aspects are for RAN2 to decide and which should be left upto RAN3 whether to support target SN initiated modification of target SN configuration as well as whether to support more than one T-SN
· To limit solutions to be considered as much as possible, i.e. preferably to agree at least a WA to adopt the approach in which S-SN prepares the consolidated response to UE (depending on RAN3 confirmation)
· Upon execution, not to mandate order between returning ReconfigurationComplete to MN and performing/ completing RA towards T-SN
· Upon execution, UE sends ReconfigurationComplete (withi embedded ReconfigurationComplete) via SRB1
· Upon (re-)configuration, support following options
· UE sends ReconfigurationComplete (without embedded ReconfigurationComplete) via SRB1 (both for initial configuration and modification)
· UE sends ReconfigurationComplete via SRB3 (modification only)
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Signalling options for SN initiated change of SN
How to support SN initiated change was discussed as part of SN RAN2 [107bis#52][NR MobE] Open issues Conditional PSCell addition/change (CATT). In this section we primarily review the questions that we think are of primary importance
	Q#
	Description
	Status/ remarks

	6
	Support of SRB3 for the transmission of CPC config to UE
	Majority supports

	4
	How to signal S-SN and T-SN parts towards UE (message structure and sequence), MN involved case
1) MN handles SN parts for UE i.e. using existing MSC. UE either receives:
a. Allow inconsistent message
b. Require MN to consolidate message
2) SN handles SN parts, either:
a. Require T-SN to consolidate message
b. S-SN prepares consolidate message i.e. by change of MSC
c. Allow consistent message (new)
3) NA if SRB3 is used and S-SN prepares consolidated message
	Views are quite mixed

	3
	How to deliver the condition generated by the S-SN to the MN (if involved)
a) Within RRCReconfiguration message generated by the source SN
b) By a separate field within X2/Xn inter-node message (e.g.SN change required message
c) NA if SRB3 is used and S-SN prepares consolidated message
	Most companies seem to prefer option b) 



Key general principles solution 
We propose to start by agreeing some key principles that we hope are not really controversial and yet help to pro decide a solution direction.
Proposal 1	RAN2 is requested to agree the following general principles that should be adhered to by any solution for CPC:
1) Alike RAN2 agreed for regular change of SN, MN has to be involved at least for initial configuration of CPC i.e. direct signalling between SNs it at most supported for the case of a subsequent modification
2) Network always generates a consistent message towards UE i.e. for a new CPC candidate will not receive a message only including a condition i.e. when T-SN rejected CPC (admission failure)
3) S-SN should be informed about the result of CPC configuration i.e. for both T-SN accepted and rejected cases
4) MN should not be required to fiddle with containers generated by S-SN and T-SN i.e. towards the UE the information is carried in a single container as generated by one or more SNs

Some further remarks:
· We think only options 2a and 2b from question 4 meet these general principles (focusing on initial configuration)
· We think that principle 3, which involves a change of MSC and hence requires RAN3 confirmation, supports adoption of Q4 option 2b
· We note that as part of question 3 several companies express a preference for using a separate field on Xx for exchange of the condition, although different from what we do for CHO. It might suggest a solution in which T-SN actually composes the final RRCReconfiguration message. However, we don’t really understand how use of an Xx field would be helpful as S-SN may anyhow provide an RRCReconfiguration message including S-SN related changes so T-SN anyhow has to fiddle with such message
· We think that main thing for RAN2 to discuss/ conclude is whether option 2a is really an option to be considered. Further action depends on the outcome of this question:
1. If not, we should request RAN3 confirmation for option 2b
2. If yes, we can request RAN3 to decide between options 2a and 2b
Altogether we thus propose:
Proposal 2	Adopt the same signaling structure as for CHO i.e. with target SN information embedded in source SN generated message (option 2)
Proposal 3	RAN2 is requested to discuss and conclude whether option 2a, in which target SN target node decodes, modifies and re-encodes the message message generated by source SN, is suitable and send corresponding LS to RAN3

Merely for overview, the following table provides a brief summary of the remaining options 2a and 2b. Note that the annex provides further background regarding the signaling flow (MSC), as included in our previous paper.
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Tab. 2.1-1: Review of the different signaling options



Signalling at CPC execution
What signaling is needed upon CPC execution was also discussed as part of SN RAN2 [107bis#52][NR MobE] Open issues Conditional PSCell addition/change (CATT). In this section we review the related questions.
	Q#
	Description
	Status/ remarks

	9
	Should UE inform MN at CPC execution
	Large majority supports

	10
	When should be used to inform MN at CPC execution
1) Upon meeting the condition
2) Upon successful completion of RA on target PSCell
Which message should be used
a) RRCReconfiguration:
b) Another RRC message (avoids 2 ReconfigurationComplete messages)
	Slight majority supports option 1 (8 vs 6)
Majority prefers option 1 (11 vs 4)



Some considerations:
TS 37.340, Figure 10.5.2-2 (see annex 5.2) shows that in the regular SN initiated change of SN there is a single RRCReconfigurationComplete message from UE (and sent to MN)
In case of CHO, RAN2 agreed to have 2 complete messages i.e. a first upon CHO configuration used to confirm compliance that UE sends to S-MN and a second one upon CHO execution that UE sends to T-MN
It seems there is consensus that in case of CPC, it is equally appropriate to have 2 complete messages i.e. a first upon CPC configuration used to confirm compliance and a second one upon CPC execution. It also seems there is consensus that UE returns RRCReconfigurationComplete to MN. Main outstanding issues is whether UE should do this upon meeting the condition or upon successful completion of RA
When to send message at exedution i.e. option 1 or 2
As indicated during e-mail discussion, we propose to use the same approach as for the regular SN initiated change of SN. For SCG addition, the standard clearly does not mandate a particular order i.e. the UE is allwed to return ReconfigurationComplete message prior to successful completion of RA. See extract from 37.340, following Figure 10.2.1-1:
6.	If configured with bearers requiring SCG radio resources, the UE performs synchronisation towards the PSCell of the SN. The order the UE sends the RRCConnectionReconfigurationComplete message and performs the Random Access procedure towards the SCG is not defined. The successful RA procedure towards the SCG is not required for a successful completion of the RRC Connection Reconfiguration procedure.
Although this statement is not included in section 10.5.1 covering SCG change, we don’t see why requirements regarding order would be different between SN addition and SN change. For CPC we also see no need to introduce any differences (i.e. do same as for regular SCG change) and hence we propose
Proposal 4	Do not mandate any particular order between returning ReconfigurationComplete to MN and performing/ completing RA towards T-SN (alike for regular SN initiated change of SN)

How to send ReconfigurationComplete upon CPC execution
For the ReconfigurationComplete UE sends to network upon execution, we think there are two option i.e: a) to MN or b) to T-SN. As SRB3 is not always configured by T-SN, option a) has to be supported. The question is whether to also support the option b) i.e. sending ReconfigurationComplete to T-SN. We think option b) involves additional complexity i.e. definition of a Xx message by which T-SN can inform MN about the (successful completion of). As we don’t think there is any benefit in introducing this additional option, we prefer to always use option a) i.e UE sending the ReconfigurationComplete to MN.
Note that we assume that alike upon CHO execution, the ReconfigurationComplete to MN includes an embedded ReconfigurationComplete (to be forwarded to T-SN)
Proposal 5	Upon CPC completion, UE sends ReconfigurationComplete (withi embedded ReconfigurationComplete) via SRB1
Note that RRC will trigger MAC to perform RA towards T-SN (as specified for reconfigurationWithSync for PSCell)

Signalling at CPC configuration
Sending ReconfigurationComplete upon CPC configuration/ modification
Upon CPC configuration/ modification, the UE returns a ReconfigurationComplete message to MN. We think that alike the case for CHO, there is no real need to include an embedded ReconfigurationComplete message. We note however that such approach will result in som minor differences depending on SRB used to return the Complete message. I.e. in case SRB3 is used, the S-SN receives a Complete message while in case SRB1 is used, S-SN merely receives an Xx message (SN Reconfiguration Complete). We however think there is no real need to align and hence propose:
Proposal 6	Upon CPC configuration, UE sends ReconfigurationComplete (not including embedded ReconfigurationComplete) via SRB1. In case of CPC modification, UE can either use same approach as for initial configuration or use SRB3.

Conclusion & recommendation
This contribution discusses isssues related to the introduction of SN initiated conditional SCG change. The document includes the following proposals that RAN2 is requested to discuss and conclude:

Proposal 1	RAN2 is requested to agree the following general principles that should be adhered to by any solution for CPC:
1) Alike RAN2 agreed for regular change of SN, MN has to be involved at least for initial configuration of CPC i.e. direct signalling between SNs it at most supported for the case of a subsequent modification
2) Network always generates a consistent message towards UE i.e. for a new CPC candidate will not receive a message only including a condition i.e. when T-SN rejected CPC (admission failure)
3) S-SN should be informed about the result of CPC configuration i.e. for both T-SN accepted and rejected cases
4) MN should not be required to fiddle with containers generated by S-SN and T-SN i.e. towards the UE the information is carried in a single container as generated by one or more SNs
Proposal 2	Adopt the same signaling structure as for CHO i.e. with target SN information embedded in source SN generated message (option 2)
Proposal 3	RAN2 is requested to discuss and conclude whether option 2a, in which target SN target node decodes, modifies and re-encodes the message message generated by source SN, is suitable and send corresponding LS to RAN3
Proposal 4	Do not mandate any particular order between returning ReconfigurationComplete to MN and performing/ completing RA towards T-SN (alike for regular SN initiated change of SN)
Proposal 5	Upon CPC completion, UE sends ReconfigurationComplete (withi embedded ReconfigurationComplete) via SRB1
Proposal 6	Upon CPC configuration, UE sends ReconfigurationComplete (not including embedded ReconfigurationComplete) via SRB1. In case of CPC modification, UE can either use same approach as for initial configuration or use SRB3.
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Background (Annex)
Supporting SN initiated change of SN
The following figure illustrates the message sequence for the SN initiated change of SN
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Fig. 2.2-1: SN initiated change of SN
Some remarks/ notes
· Most of the principles used for CHO can be re-used e.g:
1. Source SN decides the one or more candidates and sets for each a condition that refers to SN configured measurement configuration
2. Target SN sets the target configuration of the CHO candidate, that we assume would be signalled to the UE as a Reconfiguration message embedded in an octet string
· According to the message sequence, the information generated by target SN is forwarded by MN to the UE. This is different from the case of CHO as in that case the node that sets the condition (source MN) also compiles the consolidated message that is signalled to the UE. When sticking to the current flow, either target SN or MN would have to compile the consolidated message
· MN may use another RAT and hence seems not seems the right node to do this
· Source SN may initiate some other reconfiguration at the same time i.e. information not related to a particular CHO candidate (e.g. not related to CHO or CHO  related configuration common for multiple candidates e.g. measConfig). Signalling should support this, and with joint success/ failure
There may be different ways to address the issue. We prefer to take the UE perspective and hence focus on the signaling structure. For this, we identified the following options:
A. Source SN information embedded in target SN generated message i.e. different from what we do for CHO
· As there is a target SN generated message per candidate, this approach can properly handle source SN generated information that does not related to a single candidate i.e alike we do for CHO
B. Target SN information embedded in source SN generated message alike we do for CHO. We see 2 options:
1. Target SN generates consolidated message i.e. source SN provides the Reconfiguration message to target SN including a list of candidates and their conditions and possibly other reconfigurations. The target node decodes the message, determines the target configuration of each candidate, inserts it in the message and recompiles the message
2. Source node generates consolidated message. In this case the information generated by target SN is forwarded by MN back to the source SN. I.e. this requires an additional step in the message sequence. The source SN merges the information generated by target node and compiles the consolidated message that is transferred to the UE via the MN
C. Parallel lists with candidate information. I.e. source and target SN each generate a list with candidate information that MN forwards to the UE.
· In particular when MN support another RAT, it seems inappropriate for MN to ensure that signalling towards the UE is consistent. I.e. noting that target node may not accept conditional SN change for some of the candidates, in which case the source generated information should also be removed. 
Note	We assume that direct signaling between source and target SN is not consistent with current principles and would involve significant changes and hence have not really considered this

[image: ]
Fig. 2.2-2: SN initiated change of SN with additional step for consolidation by source SN

SN initiated change of SN



Figure 10.5.2-2: SN change procedure - SN initiated

image2.png
UE

MN

S-SN

T-SN

1: SN Change Required

Reconfiguration)

5: ReconfigurationComplete—

———=: 5N Change Confirm——|

2: SN Addition Request
l
31 SN Addition Request Ack-





image3.png
UE

MN S-SN

T-SN

1: SN Change Required

2: SN Addition Request-
l
3: SN Addition Request Ack-

: SN Change Response
3b: SN Change Response Ack

: Reconfiguration:

5: ReconfigurationComplete—
|-———=: SN Change Confirm——|





image4.emf
UE MN S-SN UPF AMF

9a. SNStatus Transfer

10. Data Forwarding

6. SNChange Confirm

T-SN

2. SN Addition Request

3. SN Addition Request Acknowledge

4. RRCConnectionReconfiguration

5. RRCConnectionReconfigurationComplete

7. SN Reconfiguration Complete

12. PDU SessionResource Modify Indication

16.PDU SessionResource Modify Confirm

13. Bearer Modification

14. End Marker Packet

15. New Path

8. Random Access Procedure

9b. SN Status Transfer

17. UE Context Release

1. SN Change Required

11. Secondary RAT Data Usage Report


oleObject1.bin
UE


MN


S-SN


UPF


AMF


9a. SNStatus Transfer


10. Data Forwarding


6. SN Change Confirm


T-SN


2. SN Addition Request


3. SN Addition Request Acknowledge


4. RRCConnectionReconfiguration


5. RRCConnectionReconfigurationComplete


7. SN Reconfiguration Complete


12. PDU Session Resource Modify Indication


16.  PDU Session Resource Modify Confirm


13. Bearer Modification


14. End Marker Packet


15. New Path


8. Random Access Procedure


9b. SN Status Transfer


17. UE Context Release


1. SN Change Required


11. Secondary RAT Data Usage Report



image1.png
s e ]

2 T-SN info embedded within S-SN info + Meeting general principles and consistent with CHO (and best
option for conditional SCG addition)
* Supports simultaneous S-SN reconfiguration not related to CPC

2a T-SN prepares consolidated RRCReconfiguration + With this option MSC may anyhow need change in order to
message i.e. fiddles with S-SN generated message inform S-SN about success/ failure of CPC operationat target
(decodes, modifies and re-encodes) (e.g. admission failure)

2b S-SN prepares consolidated RRCReconfiguration +  This option makes use of the MSC change i.e. when S-SN is
message inform about success/ failure of CPC operationat target (e.g.

admission failure), it builds the consolidated
RRCReconfiguration message




