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1
Introduction
RAN2 assumes full SCG configuration would be transferred if gNB cannot comprehend source SCG configuration. Considering CU-DU split, whether the node can comprehend SCG configuration is independent between gNB-CU and gNB-DU. So, RAN3 needs to address the case where a node can comprehend but the other node cannot comprehend SCG configuration. This contribution discusses the case, identifies the issue and proposes the solution on it.
2
Discussion
2.1 Back ground

SCG full configuration (and its indication) needs to be transferred to MeNB when the gNB cannot comprehend the source SCG configuration as mentioned in TS36.331[1] and RAN2 agreement in RAN2#100 chairman note [2].

----------------------------------------------Start of Quotation from [1] ----------------------------------------------
In case of EN-DC, the target SgNB may be unable to comprehend the NR SCG configuration provided by the source SgNB. In such a case, release and addition may be applied for the NR SCG part of the configuration.
----------------------------------------------End of Quotation from [1] ----------------------------------------------

----------------------------------------------Start of Quotation from [2] ----------------------------------------------
Agreements

1: In case the target eNB understands the MCG part of the configuration but the target SgNB doesn’t understand the SCG part

•
SN indicates to the MN that it has applied full SCG configuration

•
Impacted bearers in indicated in the drb-toReleaseList

•
MN sets the en-DC-release flag to TRUE in the LTE RRCConnectionReconfiguration message sent to the UE

----------------------------------------------End of Quotation from [2] ----------------------------------------------
Observation 1: SCG full configuration needs to be transferred to MeNB when the gNB cannot comprehend the source SCG configuration for EN-DC
On SA case, sourceConfig  is included in HandoverPrepartationInformation over HANDOVER REQUEST. In this case, the target gNB needs to perform full configuration.

Observation 2: Full configuration needs to be performed when the target gNB cannot comprehend the source configuration for SA.
On CU-DU split, whether the node can comprehend source (SCG) configuration is independent between gNB-CU and gNB-DU as comprehension required part is different.

Table 2 Comprehension required part for gNB-CU and gNB-DU

	
	Comprehension required part

	
	For EN-DC (SN change)
	For SA (Hand over)

	gNB-CU
	radioBearerConfig 
in sourceConfigSCG
in CG-ConfingInfo
	radioBearerConfig 
in Source Config

in HandoverPrepartationInformation

	gNB-DU
	secondaryCellGroup 
in sourceConfigSCG
in CG-ConfingInfo
	CellGroupConfig?

in Source Config

in HandoverPrepartationInformation


 (Note that it doesn’t affect even if RRC version between gNB-CU and gNB-DU is same; comprehension required part is different as mentioned above.)

Observation 3: On CU-DU split, whether the node can comprehend Source (SCG) configuration is independent between gNB-CU and gNB-DU as comprehension required part is different.
RAN2 doesn’t care whether the gNB is consists of aggregated node or disaggregated node. So, if either or both node(s) cannot comprehend their part of source (SCG) configuration, (SCG) full configuration needs to be performed.

Observation 4: Either or both node(s) cannot comprehend their part of source (SCG) configuration, (SCG) full configuration needs to be performed.
Then, there would be following 4 cases of whether gNB needs to perform (SCG) full configuration as follows.

Table 3: 4 cases whether gNB needs to perform (SCG) full configuration

	#
	Whether the node can comprehend the source  (SCG) configuration
	Needs to transfer (SCG) full configuration

	
	gNB-CU
	gNB-DU
	

	Case 1
	Yes
	Yes
	No

	Case 2
	Yes
	No
	Yes

	Case 3
	No
	Yes
	Yes

	Case 4
	No
	No
	Yes


Case 1: Both gNB-CU and gNB-DU can comprehend source (SCG) configuration

In this case, no special handling is needed (delta configuration may be performed.).
Case 2: gNB-CU can comprehend but gNB-DU cannot comprehend source (SCG) configuration

1. gNB-DU indicates gNB-CU that SCG full configuration is required (agreed in [4]) as gNB-DU cannot understand source SCG configuration and transfer SCG full configuration of gNB-DU part over F1.

2.  With the indication, gNB-CU creates (SCG) full configuration of gNB-CU part

3.  gNB-CU perform (SCG) full configuration 

Case 4: Neither gNB-CU nor gNB-DU can comprehend the configuration

Same as Case 2.
Case 3: gNB-DU can comprehend but gNB-CU cannot comprehend source (SCG) configuration

In this case, (SCG) full configuration needs to be performed. However, gNB-DU has no way to know whether gNB-CU wants gNB-DU to create (SCG) full configuration. Thus, gNB-DU may create (SCG) delta configuration. 

For EN-DC (SN Change):
The gNB-CU cannot manage the SgNB addition request further. So, possible action from gNB-CU would be just refusing SgNB addition request if gNB-DU creates delta-configuration (indicated by [3]); gNB-CU sends SGNB addition request reject.

Following figure summarizes the case.


[image: image1]
Figure 1: SgNB Addition reject where gNB-DU can comprehend but gNB-CU cannot comprehend source SCG configuration

So, EN-DC cannot be performed in this case.

After the rejection, MN may change bearer type to MN terminated MCG bearer. Then, MN retries to add SgNB addition again (The re-addition will not fail as there is no source SCG configuration). However, it causes delay as MN needs to change the bearer type once.

(Note that there would be specification impact; proper cause needs to be added as MN should identify why this request is rejected. (MN should not retry the T-SgNB in some case (e.g. the SgNB is overloaded)))
Observation 4:On SN change, EN-DC may be ended where gNB-DU can comprehend but gNB-CU cannot comprehend source SCG configuration; Re-addition of SgNB would take some time. 
For SA(Handover):
The gNB-CU cannot manage the SgNB handover request further. So, possible action from gNB-CU would be just refusing handover if gNB-DU creates delta-configuration (indicated by [3]); gNB-CU sends Handover Preparation Failure.

Following figure summarizes the case.
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Figure 2: Handover Preparation failure where gNB-DU can comprehend but gNB-CU cannot comprehend source  configuration

After the rejection, source gNB-CU may try other gNB for handover. However, if there is no other proper gNB, the connection will be ended. Then, UE will trigger re-connection. So, it causes some interruption time for the connection.
Observation 5: On handover, the connection may be ended where gNB-DU can comprehend but gNB-CU cannot comprehend source configuration; Re-connection of UE would take some time. 
There would be several solutions to avoid above issues.

Solution 1:MN/S-gNB retries SgNB Addition/Handover without source (SCG) configuration

If  SgNB Addition request/Handover is rejected, MN/S-gNB retries SgNB addition/Handover again without source (SCG) configuration. Then, gNB-CU and gNB-DU will create (SCG) full configuration. However, it still causes delay as SgNB addition request/Handover needs to be rejected once (Otherwise, MN/S-gNB needs not to transfer source (SCG) configuration anytime; it makes delta configuration impossible.) 

(Note that there would be specification impact; proper cause needs to be added as MN/S-gNB should identify why this request is rejected. (MN/S-gNB should not retry the T-SgNB in some case (e.g. the gNB is overloaded)))
Solution 2: T-gNB-CU removes source (SCG) configuration in UE context setup request if T-gNB-CU cannot comprehend source (SCG) configuration

If the T-gNB-CU cannot comprehend source (SCG) configuration in SgNB Addition request/Handover request, T-gNB-CU removes source (SCG) configuration in CG-ConfigInfo over UE context setup request. Then, T-gNB-DU will create (SCG) full configuration as three is no reference to create delta configuration.  It might not cause delay but it might impact on current F1 assumption. Currently, gNB-CU assumes to transfer CG-ConfigInfo/HandoverPreparation information as it is. However, to achieve this, the gNB-CU needs to decode (Note that decoding is necessary anyway to comprehend CU related part.) and  encode again with removing source (SCG) configuration  if the gNB-CU cannot comprehend it.

Solution 3: T-gNB-CU indicates T-gNB-DU that (SCG) full configuration required if T-gNB-CU cannot comprehend the configuration.

If the T-gNB-CU cannot comprehend source (SCG) configuration in SgNB Addition request/Handover request, T-gNB-CU indicates T-gNB-DU that (SCG) full configuration is required. Then T-gNB-DU will create SCG full configuration. It will not cause any drawbacks except for just adding an IE to indicate it.

Observation 6: To continue EN-DC, solution 4(i.e. add an IE to request (SCG) full configuration) would be most straight forward as it doesn’t cause either delay or changing specification concept. 
Thus following proposal is obtained.

Proposal: RAN3 to add an IE to request (SCG) full configuration over UE context setup request.
3
Conclusion

This contribution discusses the case where gNB-DU can comprehend but gNB-CU cannot comprehend source SCG configuration. An issue (EN-DC may be ended) and solution was identified for this case. Following observations and proposals were obtained.

Observation 1: SCG full configuration needs to be transferred to MeNB when the gNB cannot comprehend the source SCG configuration for EN-DC
Observation 2: Full configuration needs to be performed when the target gNB cannot comprehend the source configuration for SA.
Observation 3: On CU-DU split, whether the node can comprehend Source (SCG) configuration is independent between gNB-CU and gNB-DU as comprehension required part is different
Observation 4:On SN change, EN-DC may be ended where gNB-DU can comprehend but gNB-CU cannot comprehend source SCG configuration; Re-addition of SgNB would take some time. 
Observation 5: On handover, the connection may be ended where gNB-DU can comprehend but gNB-CU cannot comprehend source configuration; Re-connection of UE would take some time. 
Observation 6: To continue EN-DC, solution 4(i.e. add an IE to request (SCG) full configuration) would be most straight forward as it doesn’t cause either delay or changing specification concept. 
Proposal: RAN3 to add an IE to request (SCG) full configuration over UE context setup request.
Corresponding CR is available in [5]
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