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1   Introduction

In RAN3 #105 meeting, the trigger of the SN modification was discussed and an LS [1] was sent to RAN2 to check whether there is such a scenario where the MN determines to configure the UE with fullConfig IE and the SN may not be aware and can only provide delta configuration to the UE.
	RAN3 has discussed the scenarios when MN determines to configure the UE with fullConfig IE, SN may not be aware and can only provide delta configuration to the UE.

One solution proposed in RAN3 is by indicating over X2 and Xn signalling so that the SN is able to know full configuration is required for SN modification. RAN3 would ask RAN2 to help confirm such scenarios and whether it is possible to include in an inter-node message once confirmed.


In this contribution, we will provide the details on the scenarios and some related proposals.
2   Discussion 
In RAN3, two companies submitted contributions [2][3] to discuss the scenario where the MN determines to configure the UE with fullConfig IE. Take the EN-DC as an example, the MeNB may need to configure the UE with fullConfig IE for some purposes. In TS 36.331, there is a general description of the usage of full configuration:

	For some radio configuration fields, a critical extension has been defined. A switch from the original version of the field to the critically extended version is allowed using any connection reconfiguration. The UE reverts to the original version of some critically extended fields upon handover and re-establishment as specified elsewhere in this specification. Otherwise, switching a field from the critically extended version to the original version is only possible using the handover or re-establishment procedure with the full configuration option. This also applies for fields that are critically extended within a release (i.e. original and extended version defined in same release).


In details, the following examples are provided in TS 36.331:

	NOTE:
Removal and addition of DRB with pdcp-Config with the same drb-Identity in a single radioResourceConfigDedicated is not supported. In case drb-Identity is removed and added due to handover or re-establishment with the full configuration option, the eNB can use the same value of drb-Identity.


	rlc-Config

For SRBs a choice is used to indicate whether the RLC configuration is signalled explicitly or set to the values defined in the default RLC configuration for SRB1 in 9.2.1.1 or for SRB2 in 9.2.1.2. RLC AM is the only applicable RLC mode for SRB1 and SRB2. E-UTRAN does not reconfigure the RLC mode of DRBs except when a full configuration option is used, and may reconfigure the RLC SN field size and the AM RLC LI field size only upon handover within E-UTRA or upon the first reconfiguration after RRC connection re-establishment or upon SCG Change for SCG and split DRBs.


 The following is another example specified in TS 37.340:
	-
PDCP version change for DRB (only applicable for EN-DC) or PDCP SN length change for an AM DRB or RLC mode change for DRB is performed using a release and add of the DRBs (in a single message) or full configuration;


Upon reception of the fullConfig IE, the UE handling is specified in TS 36.331:

	5.3.5.8
Radio Configuration involving full configuration option

The UE shall:

1>
if the UE is connected to EPC:

2>
release/ clear all current dedicated radio configurations except the MCG C-RNTI, the MCG security configuration and the PDCP, RLC, logical channel configurations for the RBs and the logged measurement configuration;

1>
else if the UE is connected to 5GC:

2>
release/ clear all current dedicated radio configurations except the MCG C-RNTI, the MCG security configuration and the configurations (SDAP if configured, PDCP, RLC and logical channel) for the RBs;

NOTE 1:
Radio configuration is not just the resource configuration but includes other configurations like MeasConfig and OtherConfig. In case (NG)EN-DC is configured, this also includes the entire NR SCG configuration. Such NR SCG configuration does not include the DRB configuration as configured by nr-RadioBearerConfig1 and nr-RadioBearerConfig2).

…omitted…

1>
if the UE is connected to EPC:
2>
for each eps-BearerIdentity value included in the drb-ToAddModList or nr-RadioBearerConfig1 or nr-RadioBearerConfig2 that is part of the current E-UTRA and NR UE configuration:

3>
release the E-UTRA or NR PDCP entity;

3>
release the RLC entity or entities;

3>
release the DTCH logical channel;

3>
release the drb-identity;

…omitted…


Observation 1: UE releases all the configurations of SN upon reception of the fullConfig IE from MN.
In this case, if the MN wants to keep the SN for the UE, the MN needs to acquire a new set of SN configuration including radio bearer configuration, cell group configuration and measurement configuration for the UE. However, according to the existing design, upon reception of an SN modification request message, the SN will provide delta configuration for the UE.
That means according to the existing design, to enable the SN to provide full configuration for the UE, the only way can be releasing and re-adding the SN. Obviously, this will affect the data continuity, delay in the overall procedure.  In details, the following table provides the comparison between SN modification procedure and SN release and re-addition procedure.
Table 1: Delay comparison between SN modification procedure and SN release and re-addition procedure

	
	SN modification 
	SN release and re-addition

	Uu procedures
	RRC reconfiguration for SN modification (2 MSGs)
	RRC reconfiguration for SN release (2 MSGs)

RRC reconfiguration for SN addition (2 MSGs)

	X2/Xn procedures
	SN modification (2 MSGs)

SN Reconfiguration complete (1 MSG)
	SN release (2 MSGs)
UE context release (1 MSG)

SN addition (2 MSG)

SN Reconfiguration complete (1 MSG)

	S1/NG procedures
	N/A
	Path Update procedures (twice)


Observation 2: According to the existing design, MN can only release and re-add the SN so that the SN is able to provide full configuration for the UE when the MN determines to configure the UE with fullConfig IE.
Based on this comparison, we think it is beneficial to introduce an indication to indicate the SN to provide full configuration for the UE in the SN modification request message.

Proposal 1: Confirm the need for an indication of fullConfig to SN to indicate that the SN modification procedure is trigger because the MN determines to configure fullConfig to UE, i.e., the SN shall provide full configuration for the UE upon reception of the indication.

RAN3,  has already specified one similar IE, i.e., the SGNB Addition Trigger Indication IE in the SGNB ADDITION REQUEST message. This is used to indicate the trigger for SgNB Addition procedure. As the SN Modification procedure is implemented via Xn/X2 interface, it is straight forward to include this fullConfig indication in the corresponding message. In addition if defining the indication in Xn/X2 interface, it could be clearer that the behaviour of including such an indication can be well described on both the transmitting side and receiving side. Therefore, we think it is preferred to define a similar SN modification trigger indication in RAN3 specification.
Proposal 2: Suggest RAN3 to define this indication of fullConfig to SN in Xn/X2 messages.

In addition, as discussed in [2], there is another scenario where an indication is needed from MN to SN so that the SN is able to provide appropriate configuration for the UE. However, RAN3 has not reached any consensus on the scenario.
In details, in this scenario, the UE detects MCG RLF and initiates the RRC connection re-establishment procedure. Upon initiation of this procedure, the UE configured with EN-DC shall perform MR-DC release as specified in TS 38.331.

	5.3.7.2
Initiation

...omitted…
Upon initiation of the procedure, the UE shall:

…omitted…

1>
if (NG)EN-DC is configured:

2>
perform MR-DC release, as specified in TS 38.331[82], clause 5.3.5.10;

2>
release p-MaxEUTRA, if configured;

2>
release p-MaxUE-FR1, if configured;

2>
release tdm-PatternConfig, if configured;


	5.3.5.10
MR-DC release
The UE shall:
1>
as a result of MR-DC release triggered by E-UTRA or NR:

2>
release SRB3 (configured according to radioBearerConfig), if present, as specified in 5.3.5.6.2;

2>
release measConfig associated with SCG;

2>
if the UE is configured with NR SCG:
3>
release the SCG configuration as specified in clause 5.3.5.4;

2>
else if the UE is configured with E-UTRA SCG:

3>
release the SCG configuration as specified in TS 36.331 [10], section 5.3.10.19 to release the E-UTRA SCG;


During this procedure, it is possible that the UE reselects to the source MN. In this case, if the MN wants to keep the SN configuration for the UE, it needs to fist ask the SN to provide the released configuration, e.g., SCG configuration and measurement configuration and then gets a complete SCG configuration from the SN. Similar to the full configuration case mentioned above, it is better to apply the SN modification procedure. From the perspective of MN, it is able to know whether it is a re-establishment from the UE side. However, the SN is not able to know what happened in UE side and it would maintain the full set of configuration for the UE. Therefore, from the SN perspective, it considers this as a normal SN modification procedure and will generate delta configuration for the UE based on the previous configuration.

Once the UE receives the updated configuration, the UE only gets the delta configuration for SCG but it has released the previous SCG configuration and measurement configuration. In consequence the UE will consider it as a failed configuration and has to perform RRC connection re-establishment again.

Observation 3: The SN is not able to know RRC connection re-establishment is performed between MN and UE. Correspondingly, the SN generates delta configuration for the UE leading to configuration failure.

To resolve this, we propose to introduce an indication for RRC connection re-establishment in the SN modification so that the SN knows what happened between the MN and UE and provides appropriate configuration for the UE.
Proposal 3: Confirm the need for an indication of RRC connection re-establishment to SN to indicate the SN modification procedure is triggered because UE performed RRC connection re-establishment. This indication should be defined in RAN3.

3   Conclusion

We discussed the trigger of the MN initiated SN modification procedure and the following observations and proposals were provided:
Observation 1: UE releases all the configurations of SN upon reception of the fullConfig IE from MN.
Observation 2: According to the existing design, MN can only release and re-add the SN so that the SN is able to provide full configuration for the UE when the MN determines to configure the UE with fullConfig IE.

Proposal 1: Confirm the need for an indication of fullConfig to SN to indicate that the SN modification procedure is trigger because the MN determines to configure fullConfig to UE, i.e., the SN shall provide full configuration for the UE upon reception of the indication.

Proposal 2: Suggest RAN3 to define this indication of fullConfig to SN in Xn/X2 messagesObservation 3: The SN is not able to know RRC connection re-establishment is performed between MN and UE. Correspondingly, the SN generates delta configuration for the UE leading to configuration failure.

Proposal 3: Confirm the need for an indication of RRC connection re-establishment to SN to indicate the SN modification procedure is triggered because UE performed RRC connection re-establishment. This indication should be defined in RAN3.
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