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1. Introduction
In the RAN3#114e-meeting we made the following progress.
	[bookmark: OLE_LINK2]For SCG deactivation during SN addition, SN can reject the SCG deactivation when accepting SN addition request. FFS on the condition description.
Add the same indicator as for MN initiated SN modification procedure in SN Addition Request Acknowledge message to indicate the SCG is activated or deactivated for SCG deactivation. FFS on the IE naming for the indicators.
Wait for RAN2 progress before discussing whether gNB-DU can request SCG (de)activation via UE Context Modification Required message.
CU-UP shall be aware of the SCG (de)activation state.
E1 interface signalling shall be used to inform CU-UP about SCG (de)activation status.
Use E1 and F1 inactivity notification procedures as the base line to provide the assisting information for CU-CP.
For SCG (de)activation during MN initiated SN modification, SN can reject the SCG (de)activation when accepting SN modification request.
The SCG Activation Request IE with two codepoints “activate SCG, deactivate SCG” shall be used in the SN Addition Request and SN Modification Request messages. FFS on the IE name in the SN Modification Required message.
The SCG Activation Status IE with two codepoints “SCG activated, SCG deactivated” shall be used in the SN Addition Request Acknowledge and SN Modification Request Acknowledge messages.
WA: Introduce a new IE to inform CU-UP about SCG (de)activation status.
Open issue 1: FFS whether SN can reject the SCG activation when accepting SN addition request during SN addition.
Open issue 2: FFS on the exact value(s) for the new cause value(s).
Open issue 3: FFS whether/how to enhance the E1 and F1 inactivity notification procedure.
Open issue 4: FFS on the IE name in the SN Modification Required message.



This paper further discusses SCG activation and deactivation based on these agreements and open issues, and provides the corresponding TP for TS 37.340. 
2. Discussion
2.1. Partial/full rejection of SCG (de)activation
In the last meeting, we have agreed to support partial rejection for SCG (de)activation during MN initiated SN modification, and for SCG deactivation during SN addition. It is FFS whether the SN can reject the SCG activation when accepting SN addition request during SN addition. In fact, we have already discussed this issue for several meetings, and still cannot reach a consensus. The opponents argue that they cannot see the need to support partial rejection for SCG activation during SN addition, and it is also dangerous since the SN does not know load situation. 
However, we believe that the first selected SN shall be the optimal SN and the load of SN changes in real time. If partial rejection is supported, the SN can reject the SCG activation request due to temporary overload when accepting SN addition request, and request SCG activation when SCG resource is available again. Since legacy full rejection is always supported, the SN can decide whether to use partial rejection or legacy full rejection. According to the WID, When UE data rate requirement changes dynamically, e.g. from high to low, SN is worth considering to be (de)activated to save network and UE energy consumption. From our point of view, this indicates the use of SCG (de)activation shall give the SN some control instead of just following the request of the MN, and allowing SN to decide whether to use partial rejection or full rejection is to give the control to the SN. 
Observation 1: The SN can decide whether to use partial rejection or legacy full rejection, and this gives the control to the SN which keeps align with the WID. 
[bookmark: OLE_LINK3]Indeed, the SN does not know the load situation of the MN, but the MN can initiate SN release if it cannot wait for the SCG resource, which does not seem dangerous. 
[bookmark: OLE_LINK1]Observation 2: The MN can initiate SN release if it cannot wait for the SCG resource.
Furthermore, if partial rejection is not supported, SN needs to reject the whole addition procedure due to temporary resource shortage, then MN needs to select another worse SN. Once the old SN has available resources, MN may initiate the SN change procedure to add the old SN, which introduces unnecessary SN change PingPong and signalling overhead. Allowing this flexibility may also provide better user experience because it may be faster to use the resource in the SN when the resource is available again compared with releasing the optimal SN and adding another worse SN.
Observation 3: Unnecessary SN change PingPong and signalling overhead may be introduced if partial rejection is not supported when MN requests SCG activation during SN addition.
Observation 4: Supporting partial rejection may provide better User experience because it may be faster to use the resource in the SN when the resource is available again compared with releasing the optimal SN and adding another worse SN.
Additionally, from the prospective of signalling design, it would be better to allow this flexibility since we have agreed to support partial rejection for the other cases. 
Observation 5: From the prospective of signalling design, it would be better to support partial rejection when MN requests SCG activation during SN addition since RAN3 have agreed to support partial rejection for the other cases.
Proposal 1: For SCG activation during SN addition, SN can reject the SCG deactivation when accepting SN addition request.
2.2. New cause value
We have also discussed this issue for several meetings and the companies still have diverging views. Some companies propose to use specific cause values to indicate the operation fails due to data arrival, UE issues or NW issues. After further thinking, it seems that only a specific cause value for data arrival is needed, and the MN can then decide when to re-trigger the SCG deactivation request depending on the implementation. 
Observation 6: The MN can decide when to re-trigger the SCG deactivation request depending on the implementation if a specific cause value is introduced for data arrival. 
[bookmark: OLE_LINK4]But for the cases related to NW issues such as power saving and resource shortage, the reaction for the MN is the same, i.e. MN will not re-trigger the SCG activation request in a short time. Thus, a general cause value is needed for these cases. 
Observation 7: Only a general value is needed for the cases related to NW issues such as power saving and resource shortage because the reaction for the MN is the same, i.e. MN will not re-trigger the SCG activation request in a short time.
As for the UE issues, some companies argue that some specific cause values such as UE overheating and UE power saving shall be introduced to inform the MN why the SCG activation request is rejected. However, if SRB3 is not enabled, the UE assistance information message including UE overheating and UE power saving information shall be sent from UE to MN via SRB1, then the MN shall forward this information to the SN. If there are UE issues such as UE overheating and UE power saving, MN will not initiate SCG activation request at all. Thus, the specific cause values such as UE overheating and UE power saving are not needed.
Observation 8: If SRB3 is not enabled, the UE assistance information message including UE overheating and UE power saving information shall be sent from the UE to the MN via SRB1, then the MN shall forward this information to the SN. If there are UE issues such as UE overheating and UE power saving, MN will not initiate SCG activation request at all. 
If SRB3 is enabled, according to the following agreement achieved in the RAN2#113e-meeting, the SN can not get the information related to the UE issues via SRB3 when SCG is deactivated. Thus, the specific cause values such as UE overheating and UE power saving are also not needed when SRB3 is enabled. 
	RAN2#113e-meeting
Confirm that there is no PUSCH transmission on deactivated SCG.


[bookmark: OLE_LINK5]Observation 9: If SRB3 is enabled, the SN can not get the information related to the UE issues via SRB3 when SCG is deactivated.
Observation 10: There is no need to introduce the UE related cause values to inform the MN why the SCG activation request is rejected.
Another issue is that whether specific cause values related to UE issues shall be introduced to inform the SN why the SCG activation request is rejected. There is only one extreme case that may need this specific cause value is that SN initiates SCG activation right before MN forwards the UE related information to the SN. It seems that it is not necessary to introduce the UE related cause values for this case since the SN will soon obtain the UE related information from the MN. Furthermore, so far, we have not received any request from RAN2 to introduce any UE related specific cause values.
Observation 11: It seems that it is not necessary to introduce the UE related cause values to inform the SN why the SCG activation request is rejected since the SN will soon obtain the UE related information from the MN.
Observation 12: So far, we have not received any request from RAN2 to introduce any UE related specific cause values.
Proposal 2: Introduce a specific cause value to indicate that the request is rejected due to data arrival.
Proposal 3: Introduce a general cause value to indicate that the request is rejected due to the rejection of SCG (de)activation.
2.3. How to inform CU-UP about SCG (de)activation status
In the last meeting, we have made a WA on introducing a new IE to inform CU-UP about SCG (de)activation status. Some companies propose to reuse the existing DL Tx Stop IE instead of introducing a new IE. Since the DL Tx Stop IE is not originally designed for SCG (de)activation and enhancement may also be needed to reuse this IE, we prefer to use a new IE which seems to be more straightforward and not a big cost. 
Observation 13: The DL Tx Stop IE is not originally designed for SCG (de)activation and enhancement may also be needed to reuse this IE. Introducing a new IE seems to be more straightforward and not a big cost.
Proposal 4: Confirm the WA on introducing a new IE to inform CU-UP about SCG (de)activation status as an agreement.
However, it is noted that SCG is controlled by CU-CP, and the CU-UP resources are fully controlled by CU-CP, thus there seems no need to allow CU-UP to reject SCG (de)activation from CU-CP. CU-CP just needs to inform CU-UP about the SCG state by adding an indicator with two codepoints, i.e. one for SCG activation and the other one for SCG deactivation, in the bearer context setup/modification request message.  
Proposal 5: Add a new IE, e.g., “SCG Activation Status” with two codepoints in the Bearer Context Setup/Modification Request message to inform CU-UP about the SCG state.
2.4. IE naming
In the last meeting, companies didn’t achieve a consensus on the IE name in the SN Modification Required message. If MN only needs to be notified about the SCG state, the SCG Activation Status IE shall be used. However, MN needs to make a decision on the SCG state change in the SN initiated SCG (de)activation, thus the SCG Activation Request IE shall be used in the SN modification required message.
Observation 14: MN needs to make a decision on the SCG state change in the SN initiated SCG (de)activation.
Proposal 6: The SCG Activation Request IE with two codepoints “activate SCG, deactivate SCG” shall be used in the SN Modification Required message.
3. Conclusion
Based on above analysis, we provide the following observations and proposals.
Observation 1: The SN can decide whether to use partial rejection or legacy full rejection, and this gives the control to the SN which keeps align with the WID. 
Observation 2: The MN can initiate SN release if it cannot wait for the SCG resource.
Observation 3: Unnecessary SN change PingPong and signalling overhead may be introduced if partial rejection is not supported when MN requests SCG activation during SN addition.
Observation 4: Supporting partial rejection may provide better User experience because it may be faster to use the resource in the SN when the resource is available again compared with releasing the optimal SN and adding another worse SN.
Observation 5: From the prospective of signalling design, it would be better to support partial rejection when MN requests SCG activation during SN addition since RAN3 have agreed to support partial rejection for the other cases.
Observation 6: The MN can decide when to re-trigger the SCG deactivation request depending on the implementation if a specific cause value is introduced for data arrival. 
Observation 7: Only a general value is needed for the cases related to NW issues such as power saving and resource shortage because the reaction for the MN is the same, i.e. MN will not re-trigger the SCG activation request in a short time.
Observation 8: If SRB3 is not enabled, the UE assistance information message including UE overheating and UE power saving information shall be sent from the UE to the MN via SRB1, then the MN shall forward this information to the SN. If there are UE issues such as UE overheating and UE power saving, MN will not initiate SCG activation request at all. 
Observation 9: If SRB3 is enabled, the SN can not get the information related to the UE issues via SRB3 when SCG is deactivated.
Observation 10: There is no need to introduce the UE related cause values to inform the MN why the SCG activation request is rejected.
Observation 11: It seems that it is not necessary to introduce the UE related cause values to inform the SN why the SCG activation request is rejected since the SN will soon obtain the UE related information from the MN.
Observation 12: So far, we have not received any request from RAN2 to introduce any UE related specific cause values.
Observation 13: The DL Tx Stop IE is not originally designed for SCG (de)activation and enhancement may also be needed to reuse this IE. Introducing a new IE seems to be more straightforward and not a big cost.
Observation 14: MN needs to make a decision on the SCG state change in the SN initiated SCG (de)activation.

Proposal 1: For SCG activation during SN addition, SN can reject the SCG deactivation when accepting SN addition request.
Proposal 2: Introduce a specific cause value to indicate that the request is rejected due to data arrival.
Proposal 3: Introduce a general cause value to indicate that the request is rejected due to the rejection of SCG (de)activation.
Proposal 4: Confirm the WA on introducing a new IE to inform CU-UP about SCG (de)activation status as an agreement.
Proposal 5: Add a new IE, e.g., “SCG Activation Status” with two codepoints in the Bearer Context Setup/Modification Request message to inform CU-UP about the SCG state.
Proposal 6: The SCG Activation Request IE with two codepoints “activate SCG, deactivate SCG” shall be used in the SN Modification Required message.

4. Text Proposal for TS37.340
[bookmark: _Toc37200944][bookmark: _Toc52568336][bookmark: _Toc46492810][bookmark: _Toc29248357][bookmark: _Toc83652519]10.2	Secondary Node Addition
[bookmark: _Toc29248358][bookmark: _Toc37200945][bookmark: _Toc46492811][bookmark: _Toc83652520][bookmark: _Toc52568337]10.2.1	EN-DC
The Secondary Node Addition procedure is initiated by the MN and is used to establish a UE context at the SN to provide resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the first cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). Figure 10.2.1-1 shows the Secondary Node Addition procedure.


Figure 10.2.1-1: Secondary Node Addition procedure
1.	The MN decides to request the SN to allocate resources for a specific E-RAB, indicating E-RAB characteristics (E-RAB parameters, TNL address information corresponding to bearer type). In addition, for bearers requiring SCG radio resources, MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. In this case, the MN also provides the latest measurement results for SN to choose and configure the SCG cell(s). The MN may request the SN to allocate radio resources for split SRB operation. The MN always provides all the needed security information to the SN (even if no SN terminated bearers are setup) to enable SRB3 to be setup based on SN decision. In case of bearer options that require X2-U resources between the MN and the SN, the MN provides X2-U TNL address information for the respective E-RAB, X2-U DL TNL address information for SN terminated bearers, X2-U UL TNL address information for MN terminated bearers. In case of SN terminated split bearers the MN provides the maximum QoS level that it can support. The MN may request the SCG to be activated or deactivated. The SN may reject the request.
NOTE 1:	For split bearers, MCG and SCG resources may be requested of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MCG and the SCG together, or even more. For MN terminated split bearers, the MNs decision is reflected in step 1 by the E-RAB parameters signalled to the SN, which may differ from E-RAB parameters received over S1.
NOTE 2:	For a specific E-RAB, the MN may request the direct establishment of an SCG or a split bearer, i.e., without first having to establish an MCG bearer. It is also allowed that all E-RABs can be configured as SN terminated bearers, i.e. there is no E-RAB established as an MN terminated bearer.
2. If the RRM entity in the SN is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer option, respective transport network resources. For bearers requiring SCG radio resources, the SN triggers Random Access so that synchronisation of the SN radio resource configuration can be performed. The SN decides the PSCell and other SCG SCells and provides the new SCG radio resource configuration to the MN in a NR RRC configuration message contained in the SgNB Addition Request Acknowledge message. In case of bearer options that require X2-U resources between the MN and the SN, the SN provides X2-U TNL address information for the respective E-RAB, X2-U UL TNL address information for SN terminated bearers, X2-U DL TNL address information for MN terminated bearers. For SN terminated bearers, the SN provides the S1-U DL TNL address information for the respective E-RAB and security algorithm. If SCG radio resources have been requested, the SCG radio resource configuration is provided. If the MN requests the SCG to be activated or deactivated, the SN may indicate whether the SCG is activated or deactivated.indicates whether the SCG is activated or deactivated.

NOTE 3:	For the SN terminated split bearer option, the SN may either decide to request resources from the MN of such an amount, that the QoS for the respective E-RAB is guaranteed by the exact sum of resources provided by the MN and the SN together, or even more. The SNs decision is reflected in step 2 by the E-RAB parameters signalled to the MN, which may differ from E-RAB parameters received in step 1. The QoS level requested from the MN shall not exceed the level that the MN offered when setting up the split bearer in step 1.
NOTE 4:	In case of MN terminated bearers, transmission of user plane data may take place after step 2.
NOTE 5:	In case of SN terminated bearers , data forwarding and the SN Status Transfer may take place after step 2.
3.	The MN sends to the UE the RRCConnectionReconfiguration message including the NR RRC configuration message, without modifying it.
4.	The UE applies the new configuration and replies to MN with RRCConnectionReconfigurationComplete message, including a NR RRC response message, if needed. In case the UE is unable to comply with (part of) the configuration included in the RRCConnectionReconfiguration message, it performs the reconfiguration failure procedure.
5.	The MN informs the SN that the UE has completed the reconfiguration procedure successfully via SgNB ReconfigurationComplete message, including the encoded NR RRC response message, if received from the UE.
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.
Editor’s note: If the SCG is not activated, it is FFS whether the UE performs random access. 
7.	If PDCP termination point is changed to the SN for bearers using RLC AM, and when RRC full configuration is not used, the MN sends the SN Status Transfer.
8.	For SN terminated bearers moved from the MN, dependent on the bearer characteristics of the respective E-RAB, the MN may take actions to minimise service interruption due to activation of EN-DC (Data forwarding).
9-12.	If applicable, the update of the UP path towards the EPC is performed.
[bookmark: _Toc83652521][bookmark: _Toc37200946][bookmark: _Toc29248359][bookmark: _Toc46492812][bookmark: _Toc52568338]10.2.2	MR-DC with 5GC
The Secondary Node (SN) Addition procedure is initiated by the MN and is used to establish a UE context at the SN in order to provide resources from the SN to the UE. For bearers requiring SCG radio resources, this procedure is used to add at least the initial SCG serving cell of the SCG. This procedure can also be used to configure an SN terminated MCG bearer (where no SCG configuration is needed). Figure 10.2.2-1 shows the SN Addition procedure.


Figure 10.2.2-1: SN Addition procedure
1.	The MN decides to request the target SN to allocate resources for one or more specific PDU Sessions/QoS Flows, indicating QoS Flows characteristics (QoS Flow Level QoS parameters, PDU session level TNL address information, and PDU session level Network Slice info). In addition, for bearers requiring SCG radio resources, MN indicates the requested SCG configuration information, including the entire UE capabilities and the UE capability coordination result. In this case, the MN also provides the latest measurement results for SN to choose and configure the SCG cell(s). The MN may request the SN to allocate radio resources for split SRB operation. In NGEN-DC and NR-DC, the MN always provides all the needed security information to the SN (even if no SN terminated bearers are setup) to enable SRB3 to be setup based on SN decision. The MN may request the SCG to be activated or deactivated. 
	For MN terminated bearer options that require Xn-U resources between the MN and the SN, the MN provides Xn-U UL TNL address information. For SN terminated bearers, the MN provides a list of available DRB IDs. The S-NG-RAN node shall store this information and use it when establishing SN terminated bearers. The SN may reject the request.
	For SN terminated bearer options that require Xn-U resources between the MN and the SN, the MN provides in step 1 a list of QoS flows per PDU Sessions for which SCG resources are requested to be setup upon which the SN decides how to map QoS flows to DRB.
NOTE 1:	For split bearers, MCG and SCG resources may be requested of such an amount, that the QoS for the respective QoS Flow is guaranteed by the exact sum of resources provided by the MCG and the SCG together, or even more. For MN terminated split bearers, the MN decision is reflected in step 1 by the QoS Flow parameters signalled to the SN, which may differ from QoS Flow parameters received over NG.
NOTE 2:	For a specific QoS flow, the MN may request the direct establishment of SCG and/or split bearers, i.e. without first having to establish MCG bearers. It is also allowed that all QoS flows can be mapped to SN terminated bearers, i.e. there is no QoS flow mapped to an MN terminated bearer.
2. If the RRM entity in the SN is able to admit the resource request, it allocates respective radio resources and, dependent on the bearer type options, respective transport network resources. For bearers requiring SCG radio resources the SN triggers UE Random Access so that synchronisation of the SN radio resource configuration can be performed. The SN decides for the PSCell and other SCG SCells and provides the new SCG radio resource configuration to the MN within an SN RRC configuration message contained in the SN Addition Request Acknowledge message. If the MN requests the SCG to be activated or deactivated, the SN may indicate whether the SCG is activated or deactivated. indicates whether the SCG is activated or deactivated. In case of bearer options that require Xn-U resources between the MN and the SN, the SN provides Xn-U TNL address information for the respective DRB, Xn-U UL TNL address information for SN terminated bearers, Xn-U DL TNL address information for MN terminated bearers. For SN terminated bearers, the SN provides the NG-U DL TNL address information for the respective PDU Session and security algorithm. If SCG radio resources have been requested, the SCG radio resource configuration is provided.

NOTE 3:	In case of MN terminated bearers, transmission of user plane data may take place after step 2.
NOTE 4:	In case of SN terminated bearers, data forwarding and the SN Status Transfer may take place after step 2.
NOTE 5:	For MN terminated bearers for which PDCP duplication with CA is configured in NR SCG side, the MN allocates up to 4 separate Xn-U bearers and the SN provides a logical channel ID for primary or split secondary path to the MN.
	For SN terminated bearers for which PDCP duplication with CA is configured in NR MCG side, the SN allocates up to 4 separate Xn-U bearers and the MN provides a logical channel ID for primary or split secondary path to the SN via an additional MN-initiated SN modification procedure.
2a.	For SN terminated bearers using MCG resources, the MN provides Xn-U DL TNL address information in the Xn-U Address Indication message.
3.	The MN sends the MN RRC reconfiguration message to the UE including the SN RRC configuration message, without modifying it.
4.	The UE applies the new configuration and replies to MN with MN RRC reconfiguration complete message, including an SN RRC response message for SN, if needed. In case the UE is unable to comply with (part of) the configuration included in the MN RRC reconfiguration message, it performs the reconfiguration failure procedure.
5.	The MN informs the SN that the UE has completed the reconfiguration procedure successfully via SN Reconfiguration Complete message, including the SN RRC response message, if received from the UE.
6.	If configured with bearers requiring SCG radio resources, the UE performs synchronisation towards the PSCell configured by the SN. The order the UE sends the MN RRC reconfiguration complete 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.
Editor’s note: If the SCG is not activated, it is FFS whether the UE performs random access. 
7.	If PDCP termination point is changed to the SN for bearers using RLC AM, and when RRC full configuration is not used, the MN sends the SN Status Transfer.
8.	For SN terminated bearers or QoS flows moved from the MN, dependent on the characteristics of the respective bearer or QoS flow, the MN may take actions to minimise service interruption due to activation of MR-DC (Data forwarding).
9-12.	If applicable, the update of the UP path towards the 5GC is performed via a PDU Session Path Update procedure.
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