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Introduction
The last RAN3 #118 meeting discussed the CHO with SCG(s) topic and progressed as follows:
Direct data forwarding is supported by current specification, FFS on further signalling enhancement. 
Optimization on indirect data forwarding is by network implementation.
RAN3 acknowledges unnecessary signaling exchange between MN and the target SN would cause inefficiency and extra latency for CHO + NR-DC, the solution is FFS.
WA: In CHO with (multiple) SCG configuration, the (candidate) SN can acknowledge whether it has direct data forwarding path with source SN. If existed, it can assign the same data forwarding address for multiple data forwarding paths, otherwise, it is up to the candidate SN implementation.
The issue on new problem of CHO with multiple SCGs at the target side is FFS.
Regarding the above highlighted problem that was acknowledged, in this contribution, we provide our analysis of the solutions proposed in the last meeting and also provide our views on how we should address.
Discussion
  Background of the issue and analysis
In legacy HO, the HO CMD prepared in NW and sent to the UE is executed right away, and thus there was no need for RAN3 to consider “modification” of the prepared HO in NW side. 
However, when it comes to CHO (Conditional HO), CHO preparation happens in parallel for one or more candidate target PCell(s) and configured to the UE where the UE executes CHO to one of them for which a certain configured condition is met. Until executed, the UE is being served by the source and the source RRC configuration may change before CHO is executed by the UE. There was a need to “update” the prepared CHO configurations and RAN3 decided to re-use the existing HO signalling for CHO modification. 
In the case that the source is in MR-DC, after CHO was prepared and configured to the UE, the UE’s SN RRC configuration may get changed by S-SN (e.g. via SRB3). So far, this has resulted in the modification of the prepared CHO between S-MN and candidate target node(s), regardless of whether such change impacts CHO(+NR-DC/CPAC) configurations that has been configured in the UE or not. Companies acknowledged this issue in the last RAN3 meeting (guided by RAN plenary) and a need to avoid unnecessary modification of CHO(+NR-DC/CPAC) configurations when intra-S-SN reconfiguration incurs no change on them:



Figure 1. The scenario of the issue when SRB3 was used for intra-S-SN reconfiguration



Figure 2. The scenario of the issue when SRB1 has to be used for intra-S-SN reconfiguration
Observation 1: In the last RAN3 meeting (guided by RAN plenary), companies acknowledged the issue and a need to avoid unnecessary modification of CHO(+NR-DC/CPAC) configurations when intra-S-SN reconfiguration incurs no change on them.

In fact, there was a good momentum to find solutions in the last meeting and several companies proposed several solutions as shown below (excerpted from SOD [1]):
	Solution 1: 
In [R3-226231], it observes that unnecessary signaling exchange between MN and the target SN would cause inefficiency and extra latency for CHO + NR-DC, then it proposes that the source SN informs the MN whether the target CHO + MR-DC or CHO+CPC configuration needs to be updated, if there is a reconfiguration.
Solution 2:
In [R3-226192], it also agree with this issue, and provides the following proposals.
Proposal 2-1: RAN3 acknowledges the issue and works to enable a solution helping the source side to know when a MCG/SCG config update requires re-initialising the CHO.
Proposal 2-2: RAN3 to consider a solution where a bitmap (e.g. 16 bits) is added to the CHO Request Acknowledge, where each bit corresponds to a configurable option that may or may not be kept at the target for the UE. Details of the usage of the bitmap must be consulted with RAN2.
Proposal 2-3: If a complete bitmap solution with RAN2 consultation is too “heavy”, RAN3 shall consider a lighter solution, where the target MN informs the source side whether the HO command must be re-sent to the UE. The HO command may be skipped in this case altogether.
Solution 3:
[bookmark: _Hlk126864307]In [R3-226526], it provides another solution, i.e., in Handover Request Acknowledge, a target MN includes an indication whether the source MN should initiate a procedure with the target MN to update a target SN configuration when the source SN configuration changes.
Solution 4:
In the last meeting’s [R3-225958] (Summary of Offline Discussion on CHO with NR-DC), one company provides another way, i.e., if source SN decides to not involve source MN, it can use SRB3 other SRB1 to transfer RRCreconfiguration message. 
In detail, if receiving above notification, the source SN can decide to initiate MN involved intra-SN modification procedure by SN modification required message, if its modification impacts on the conditional reconfiguration. Or, the source SN can decide to initiate non-MN involved procedure by SIB3, if its modification is e.g., measurement report.


Overall, the direction of optimizations proposed in the last meeting lies in two approaches:
· Solution 1 [2] and Solution 4 [5] assumed that S-SN (who is aware of CHO) is able to know whether its intra-S-SN reconfiguration (e.g. measurement configuration update) would affect CHO(+NR-DC/CPAC) configurations that has been configured in the UE or not. Hence, if no impact foreseen, they proposed to either use SRB3 (if configured) without involving S-MN, or to leverage SRB1 by involving S-MN. But even if S-SN knows no impact for sure, there could be no SRB3 established, for which S-SN has to leverage the legacy S-SN initiated SN modification procedure to use SRB1. Due to this aspect, an additional indicator in the SN MOD REQD message was required to inform S-MN not to subsequently trigger modification of CHO(+NR-DC/CPAC) configurations.
· On the other hand, Solution 2 [3] and Solution 3 [4] focused on the ways to optimize the subsequent CHO modification signallings between S-MN and the candidate target node(s). Both solutions proposed for a candidate T-MN to convey to S-MN, during CHO preparation phase, the information on whether a subsequent modification is needed or not (by bitmap or by full config indication). [3] also proposed a lighter approach by getting consultation from those candidate target node(s) whether the update of CHO(+NR-DC/CPAC) configurations is necessary or not, based on the assumption that S-SN is not able to tell if the intra-S-SN reconfiguration would impact on those CHO(+NR-DC/CPAC) configurations (which is different to the assumption of the Solutions 1/4 camp). 
Also, there was another point raised by [6] (which was listed as “No need” in SOD [1]):
No need:
In [R3-226323], it thinks there is no need to do the optimization to avoid unnecessary signalling coordination, as the source side is not able to determine if the signalling coordination is unnecessary.
The main point of [6] was that the source is basically hard to determine if a target needs to be contacted for modification. It was analyzed based on the type of RRC fields/IEs and how delta RRC reconfiguration is performed, observed from RRC specification point of view. 
These were all valid and good proposals indeed. But after some thoughts, overall we think these proposals were based on different understandings on whether or not S-SN is able to tell the potential impacts of its intra-S-SN reconfiguration onto the CHO(+NR-DC/CPAC) configurations pre-configured in the UE. This situation could make us not easy to progress unless we first establish the clear assumption of the problem. 
Observation 2: The solutions or points raised in the last meeting [2][3][4][5][6] (captured in SOD [1]) are based on different understandings on whether or not S-SN is able to tell the potential impacts of its intra-S-SN reconfiguration onto the CHO(+NR-DC/CPAC) configurations pre-configured in the UE.
Observation 3: This situation could make us not easy to progress unless we first establish the clear assumption of the problem.  

  Right assumption
[bookmark: _Hlk127276194]First, with respect to the assumption, we think that, irrespective of the fact, we should not assume that S-SN is able to determine whether or not intra-S-SN RRC reconfiguration would affect the CHO(+NR-DC/CPAC) configurations generated by the target side and pre-configured in the UE. 
Of course, from the current RRC design point of view, MCG configuration and SCG configuration can be handled separately by MN and SN, respectively. This is one of the reasons why we have SRB3 and enabled SN to perform its intra-SN reconfiguration (that doesn’t impact MN configuration) to the UE without bothering MN. However, this aspect should not be generalized to say that S-SN can tell if its internal reconfiguration would affect the CHO(+NR-DC/CPAC) configurations pre-configured in the UE or not.
[bookmark: _Hlk127300780]The reasons are as follows. So far, “comprehension” of already applied UE RRC configuration from another node has been determined by that node itself and by a binary way – if comprehended, then delta signalling can be used for subsequent RRC reconfigurations; if not comprehended, then full configuration is used. With respect to RRC reconfigurations across nodes, this has been the principle of 3GPP from the very early days. 
As a result, even if only for some minor measurement configuration update within S-SN, assuming that S-SN can determine potential impacts on CHO(+NR-DC/CPAC) configurations that was generated by the target node(s) even before they are contacted goes against this principle. 
The “only exception” is when some CHO(+NR-DC/CPAC) configurations were built in a full configuration way. This is because we are talking about impacts on RRC configuration generated by target (configured to the UE but not applied yet) before the source RRC reconfiguration happens. If the source is able to know whether full config was used for some CHO(+NR-DC/CPAC) configurations already stored in the UE, then the source can have the privilege to skip subsequent modifications of those “full-configured” CHO(+NR-DC/CPAC) configurations. 
Observation 4: In 3GPP, “Comprehension” of already applied UE RRC configuration from another node has been determined by that node itself and a binary way – if comprehended, delta signalling can be used for subsequent RRC reconfigurations; if not comprehended, full configuration is used. 
Observation 5: With respect to RRC reconfiguration across different nodes, delta signalling or full configuration determined by the next node has been the principle of 3GPP from the very early days. 
Observation 6: Even if only for some minor measurement configuration update within S-SN, assuming that S-SN can determine potential impacts on CHO(+NR-DC/CPAC) configuration that was generated by the target node(s) even before they are contacted goes against this principle.
Observation 7: The “only exception” is when some CHO(+NR-DC/CPAC) configuration was built by full configuration, since we are talking about impacts on RRC configuration generated by target (and configured to the UE but not applied yet), before the source RRC reconfiguration happens. 
Observation 8: If the source is able to know whether full configuration was used for some CHO(+NR-DC/CPAC) configurations already stored in the UE, then it can skip subsequent modifications of those “full-configured” CHO(+NR-DC/CPAC) configurations. 
Observation 9: But other than such case of full configuration, we should not assume that the source side can tell the potential impacts on RRC configurations generated by the target side. Irrespective of the fact, this assumption is not safe and against the principle.

However, currently, whether a target used full or delta RRC signaling is not informed to the source during HO preparation phase (also during CHO preparation phase which follows the legacy HO signalling). This is because in the legacy HO, the HO CMD is executed right away by the UE upon reception (i.e. RRC reconfiguration generated by the target is applied right away) and thus there was no need for the source to care about whether the target used full or delta RRC signalling. 
On the other hand, during SN addition or modification in MR-DC, SN can inform MN whether it used full or delta via RRC Config Indication IE [7][8]. This is because there are some actions to be performed by MN from RRC point of view when SN used full configuration option for its SN RRC configuration (e.g. putting SN terminated DRBs into drb-ToReleaseList). Moreover, currently if T-MN has to use full configuration option during HO or CHO, or if MN has to use full configuration during SN change, then (T-)MN implicitly forces full configuration to T-SN as well by omitting mcg-RB-Config, scg-RB-Config and sourceConfigSCG(-EUTRA) within CG-ConfigInfo [9]:
	mcg-RB-Config
Contains all of the fields in the IE RadioBearerConfig used in MN, used by the SN to support delta configuration to UE (i.e. when MN does not use full configuration option), for bearer type change between MN terminated bearer with NR PDCP to SN terminated bearer. It is also used to indicate the PDCP duplication related information for MN terminated split bearer (whether duplication is configured and if so, whether it is initially activated) in SN Addition/Modification procedure. Otherwise, this field is absent.

	scg-RB-Config
Contains all of the fields in the IE RadioBearerConfig used in SN, used to allow the target SN to use delta configuration to the UE, e.g. during SN change. The field is signalled upon change of SN unless MN uses full configuration option. Otherwise, the field is absent.

	sourceConfigSCG
Includes all of the current SCG configurations used by the target SN to build delta configuration to be sent to UE, e.g. during SN change. The field contains the RRCReconfiguration message, i.e. including secondaryCellGroup and measConfig. The field is signalled upon change of SN, unless MN uses full configuration option. Otherwise, the field is absent.

	sourceConfigSCG-EUTRA
Includes the E-UTRA RRCConnectionReconfiguration message as specified in TS 36.331. In this version of the specification, the E-UTRA RRC message can only include the field scg-Configuration. In this version of the specification, this field is absent when master gNB uses full configuration option. This field is only used in NE-DC.


But even though T-MN can know whether the whole CHO(+NR-DC/CPAC) configurations was generated in a full configuration way, or only on SN part, such info is not informed to the source side as explained above. Currently, “only exception” cannot be leveraged by the source side that can potentially avoid unnecessary signalling. 
Observation 10: However, currently “only exception” mentioned above cannot be leveraged by the source side, even though T-MN knows whether the whole CHO(+NR-DC/CPAC) configuration was generated by full configuration, or only on SN part. 
Observation 11: Such info was not informed to the source during HO preparation phase (same to CHO), because in legacy HO, HO CMD is executed right away by the UE upon reception and thus there was no need for the source to care about whether the target used full or delta RRC signalling. 
  Right approach
[bookmark: _Hlk127304626]Based on the above observations, we believe that the right first step should be to make S-SN (who is aware of CHO) to inform S-MN of its intra-S-SN configuration update with the UE. Even if SRB3 was used and intra-S-SN reconfiguration was already performed with the UE (as shown in Figure 1 above), S-SN shall be made to trigger the SN-initiated SN modification procedure (including the updated CG-Config). As observed above, S-SN shall not make own judgements. Moreover, based on the updated CG-Config, S-MN may have to perform RRC reconfiguration for MN part to the UE further. There should be no S-SN’s own decision in doing so, even if S-SN can be made aware that not only CHO but also (+NR-DC/CPAC) had been prepared for the UE. 
Observation 12: As a result, the right first step should be to make S-SN (who is aware of CHO) to inform S-MN of its intra-S-SN configuration update with the UE. As observed above, S-SN shall not make own judgements. Moreover, based on the updated CG-Config, S-MN may have to perform RRC reconfiguration for MN part to the UE further.
Observation 13: Even if SRB3 was used and intra-S-SN reconfiguration was already performed with the UE (as in Figure 1 above), S-SN shall be made to inform S-MN (with the updated CG-Config). There should be no S-SN’s own decision in doing so, even if we later extend S-SN to be able to know that not only CHO but also (+NR-DC/CPAC) had been prepared for the UE.
Proposal 1: RAN3 to agree that S-SN (who is aware of CHO) always informs S-MN of its intra-S-SN configuration update with the UE, regardless of whether SRB3 was already used or SRB1 has to be used via MN, via the SN-initiated SN modification procedure (including the updated CG-Config).
Then, what is required for S-MN would be to simply distinguish whether to forward the received intra-S-SN reconfiguration transparently to the UE or not. But note that this aspect has been already being discussed as part of the CB #13 in the last meeting [10] and going to be taken care of as Rel-17 correction. Therefore, it is not even necessary to consider or discuss here about additional indication via the SN MOD REQD message. 
Observation 14: If Proposal 1 is agreed, then there is no need to consider or discuss about additional indication via SN MOD REQD. What is required for S-MN would be to simply distinguish whether to forward the received intra-S-SN reconfiguration transparently to the UE or not. And this can be taken care of as Rel-17 correction based on CB #13 in the last meeting [10] which is on-going now.

Setting the right first step as above, then the next step would be to discuss about subsequent CHO modification signalling optimizations from S-MN. Like mentioned above, if S-MN is able to know that full configuration was used for some CHO(+NR-DC/CPAC) configurations, then S-MN can skip the subsequent CHO modification procedures toward those CHO(+NR-DC/CPAC) configurations, regardless of whether the source RRC reconfiguration was for MN part or for SN part. 
With this, there are two more aspects worth considering. Though the problem is mainly talking about intra-S-SN RRC reconfiguration, in fact, CHO modification is subject to any RRC reconfiguration in the source side and thus RRC reconfiguration by S-MN also falls into our optimization target. Moreover, as mentioned above, in the current RRC design in MR-DC, if MN uses full config, then SN has to use full config. But the opposite is not true – That is, even if SN used full config for its SN RRC reconfiguration (e.g. when adding SN or SN change), MN can still do delta as long as MN can comprehend. And MN can know whether SN used full or delta during SN addition or modification procedures via the famous RRC Config Indication IE [7][8]. 
These aspects give us a room to avoid CHO modification signallings even more than what was discussed by [4]. During CHO preparation phase with a target PCell in a T-MN, if the T-MN can provide full configuration status of its CHO(+NR-DC/CPAC) configuration by (a) full config vs (b) full config only on SN, then based on (a) or (b) provided by T-MN, we can save more on CHO modification from S-MN. 
If (a) was indicated to S-MN, which means that RRCReconfiguration message containing CHO(+NR-DC/CPAC) configuration from this target PCell was generated by full configuration and conveyed to S-MN as CHO CMD via HO REQ ACK (which is then conveyed to the UE as one of RRCReconfiguration messages within the S-MN’s RRCReconfiguration > conditionalReconfiguration), then S-MN doesn’t have to trigger CHO modification procedure regardless of whether the source RRC reconfiguration was for MN or for SN or both. 
On the other hand, if (b) was indicated, then this means that only SN part of RRCReconfiguration message (e.g. radioBearerConfig2, secondaryCellGroup) to be applied when CHO(+NR-DC/CPAC) is executed was generated in a full configuration way. Then S-MN can skip CHO modification signalling when the source RRC reconfiguration was only for intra-S-SN RRC reconfiguration that does not impact on MN configuration (for which S-SN indicated so to S-MN via SN MOD REQD already). As long as there is no change on the source MN RRC configuration, S-MN who knows (b) doesn’t have to bother this target PCell for modifying CHO(+NR-DC/CPAC) configuration previously configured in the UE. 


Figure 3. The proposed enhancement for HO REQ ACK and how we can save CHO modification signalling
Observation 15: With above, in terms of saving CHO modification signalling from S-MN, there are two more aspects to consider:
1) Though the problem is mainly talking about intra-S-SN RRC reconfiguration, in fact, CHO modification is subject to any RRC reconfiguration in the source side and thus RRC reconfiguration by S-MN also falls into our optimization target. 
2) In the current RRC design in MR-DC, if MN uses full config, then SN has to use full config. But the opposite is not true – Even if SN used full config (e.g. when adding SN or SN change), MN can still do delta as long as MN can comprehend. Moreover, MN can know whether SN used full or delta via the famous RRC Config Indication IE.
Observation 16: These aspects give us a room to avoid CHO modifications even more than what was discussed in [4]. During CHO preparation with a target PCell, if T-MN can provide full configuration status of its CHO(+NR-DC/CPAC) configuration by (a) full config vs (b) full config only on SN, then based on (a) or (b) provided by T-MN, we can save more on CHO modification from S-MN:
· If (a) was indicated to S-MN, which means that RRCReconfiguration message containing CHO(+NR-DC/CPAC) configuration from this target PCell was generated by full configuration, then S-MN doesn’t have to trigger CHO modification regardless of whether the source RRC reconfiguration was for MN or for SN or both.
· if (b) was indicated, which means that only SN part of RRCReconfiguration message (to be applied when CHO(+NR-DC/CPAC) is executed) was generated by full config, then S-MN can skip CHO modification if the source RRC reconfiguration was only for intra-S-SN that does not impact on MN configuration. As long as there is no change on the source MN RRC configuration, S-MN who knows (b) doesn’t have to bother this target PCell for modifying CHO(+NR-DC/CPAC) configuration previously configured in the UE.
Proposal 2: In order to save CHO modification signallings, RAN3 to agree to enhance HO REQ ACK message so that, during CHO preparation phase, T-MN can provide (a) whether CHO(+NR-DC/CPAC) configuration was generated by full config, or (b) full config was used only on SN part. 
The corresponding TP for TS 38.423 is provided in Section 5. 
Proposal 3: RAN3 to agree the corresponding TP for TS 38.423 provided in Section 5. 
Conclusion
In the present contribution we make the following observations:
Observation 1: In the last RAN3 meeting (guided by RAN plenary), companies acknowledged the issue and a need to avoid unnecessary modification of CHO(+NR-DC/CPAC) configurations when intra-S-SN reconfiguration incurs no change on them.
Observation 2: The solutions or points raised in the last meeting [2][3][4][5][6] (captured in SOD [1]) are based on different understandings on whether or not S-SN is able to tell the potential impacts of its intra-S-SN reconfiguration onto the CHO(+NR-DC/CPAC) configurations pre-configured in the UE.
Observation 3: This situation could make us not easy to progress unless we first establish the clear assumption of the problem.  
Observation 4: In 3GPP, “Comprehension” of already applied UE RRC configuration from another node has been determined by that node itself and a binary way – if comprehended, delta signalling can be used for subsequent RRC reconfigurations; if not comprehended, full configuration is used. 
Observation 5: With respect to RRC reconfiguration across different nodes, delta signalling or full configuration determined by the next node has been the principle of 3GPP from the very early days. 
Observation 6: Even if only for some minor measurement configuration update within S-SN, assuming that S-SN can determine potential impacts on CHO(+NR-DC/CPAC) configuration that was generated by the target node(s) even before they are contacted goes against this principle.
Observation 7: The “only exception” is when some CHO(+NR-DC/CPAC) configuration was built by full configuration, since we are talking about impacts on RRC configuration generated by target (and configured to the UE but not applied yet), before the source RRC reconfiguration happens. 
Observation 8: If the source is able to know whether full configuration was used for some CHO(+NR-DC/CPAC) configurations already stored in the UE, then it can skip subsequent modifications of those “full-configured” CHO(+NR-DC/CPAC) configurations. 
Observation 9: But other than such case of full configuration, we should not assume that the source side can tell the potential impacts on RRC configurations generated by the target side. Irrespective of the fact, this assumption is not safe and against the principle.
Observation 10: However, currently “only exception” mentioned above cannot be leveraged by the source side, even though T-MN knows whether the whole CHO(+NR-DC/CPAC) configuration was generated by full configuration, or only on SN part. 
Observation 11: Such info was not informed to the source during HO preparation phase (same to CHO), because in legacy HO, HO CMD is executed right away by the UE upon reception and thus there was no need for the source to care about whether the target used full or delta RRC signalling. 
Observation 12: As a result, the right first step should be to make S-SN (who is aware of CHO) to inform S-MN of its intra-S-SN configuration update with the UE. As observed above, S-SN shall not make own judgements. Moreover, based on the updated CG-Config, S-MN may have to perform RRC reconfiguration for MN part to the UE further.
Observation 13: Even if SRB3 was used and intra-S-SN reconfiguration was already performed with the UE (as in Figure 1 above), S-SN shall be made to inform S-MN (with the updated CG-Config). There should be no S-SN’s own decision in doing so, even if we later extend S-SN to be able to know that not only CHO but also (+NR-DC/CPAC) had been prepared for the UE.
Observation 14: If Proposal 1 is agreed, then there is no need to consider or discuss about additional indication via SN MOD REQD. What is required for S-MN would be to simply distinguish whether to forward the received intra-S-SN reconfiguration transparently to the UE or not. And this can be taken care of as Rel-17 correction based on CB #13 in the last meeting [10] which is on-going now.
Observation 15: With above, in terms of saving CHO modification signalling from S-MN, there are two more aspects to consider:
1) Though the problem is mainly talking about intra-S-SN RRC reconfiguration, in fact, CHO modification is subject to any RRC reconfiguration in the source side and thus RRC reconfiguration by S-MN also falls into our optimization target. 
2) In the current RRC design in MR-DC, if MN uses full config, then SN has to use full config. But the opposite is not true – Even if SN used full config (e.g. when adding SN or SN change), MN can still do delta as long as MN can comprehend. Moreover, MN can know whether SN used full or delta via the famous RRC Config Indication IE.
Observation 16: These aspects give us a room to avoid CHO modifications even more than what was discussed in [4]. During CHO preparation with a target PCell, if T-MN can provide full configuration status of its CHO(+NR-DC/CPAC) configuration by (a) full config vs (b) full config only on SN, then based on (a) or (b) provided by T-MN, we can save more on CHO modification from S-MN:
· If (a) was indicated to S-MN, which means that RRCReconfiguration message containing CHO(+NR-DC/CPAC) configuration from this target PCell was generated by full configuration, then S-MN doesn’t have to trigger CHO modification regardless of whether the source RRC reconfiguration was for MN or for SN or both.
· if (b) was indicated, which means that only SN part of RRCReconfiguration message (to be applied when CHO(+NR-DC/CPAC) is executed) was generated by full config, then S-MN can skip CHO modification if the source RRC reconfiguration was only for intra-S-SN that does not impact on MN configuration. As long as there is no change on the source MN RRC configuration, S-MN who knows (b) doesn’t have to bother this target PCell for modifying CHO(+NR-DC/CPAC) configuration previously configured in the UE.

Based on the discussion in the present contribution and the observations above we propose: 
Proposal 1: RAN3 to agree that S-SN (who is aware of CHO) always informs S-MN of its intra-S-SN configuration update with the UE, regardless of whether SRB3 was already used or SRB1 has to be used via MN, via the SN-initiated SN modification procedure (including the updated CG-Config).
Proposal 2: In order to save CHO modification signallings, RAN3 to agree to enhance HO REQ ACK message so that, during CHO preparation phase, T-MN can provide (a) whether CHO(+NR-DC/CPAC) configuration was generated by full config, or (b) full config was used only on SN part. 


Proposal 3: RAN3 to agree the corresponding TP for TS 38.423 provided in Section 5.  
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TP for NR feMob2 for TS 38.423
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
8.2.1	Handover Preparation
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
8.2.1.2	Successful Operation
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
If the Maximum Number of CHO Preparations IE is included in the Conditional Handover Information Acknowledge IE contained in the HANDOVER REQUEST ACKNOWLEDGE message, then the source NG-RAN node should not prepare more candidate target cells for a CHO for the same UE towards the target NG-RAN node than the number indicated in the IE.
If the Target RRC Config Indication IE is included in the Conditional Handover Information Acknowledge IE contained in the HANDOVER REQUEST ACKNOWLEDGE message and set to “full config”, then the source NG-RAN node shall consider that the conditional reconfiguration prepared by the target NG-RAN node is generated by full configuration option. 
If the Target RRC Config Indication IE is included in the Conditional Handover Information Acknowledge IE contained in the HANDOVER REQUEST ACKNOWLEDGE message and set to “full config only on SN”, then the source NG-RAN node shall consider that only the SN part of the conditional reconfiguration prepared by the target NG-RAN node is generated by full configuration option.
[bookmark: _Hlk36823579]If the Estimated Arrival Probability IE is contained in the Conditional Handover Information Request IE included in the HANDOVER REQUEST message, then the target NG-RAN node may use the information to allocate necessary resources for the incoming CHO.
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
[bookmark: _Toc20955179][bookmark: _Toc29991374][bookmark: _Toc36555774][bookmark: _Toc44497481][bookmark: _Toc45107869][bookmark: _Toc45901489][bookmark: _Toc51850568][bookmark: _Toc56693571][bookmark: _Toc64447114][bookmark: _Toc66286608][bookmark: _Toc74151303][bookmark: _Toc88653775][bookmark: _Toc97904131][bookmark: _Toc98868196][bookmark: _Toc105174480][bookmark: _Toc106109317][bookmark: _Toc113825138][bookmark: _Toc120033294]9.1.1	Messages for Basic Mobility Procedures
//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
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This message is sent by the target NG-RAN node to inform the source NG-RAN node about the prepared resources at the target.
Direction: target NG-RAN node  source NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	Message Type
	M
	
	9.2.3.1
	
	YES
	reject

	Source NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the source NG-RAN node
	YES
	ignore

	Target NG-RAN node UE XnAP ID
	M
	
	NG-RAN node UE XnAP ID
9.2.3.16
	Allocated at the target NG-RAN node
	YES
	ignore

	PDU Session Resources Admitted List
	M
	
	9.2.1.2
	
	YES
	ignore

	PDU Session Resources Not Admitted List
	O
	
	9.2.1.3
	
	YES
	ignore

	Target NG-RAN node To Source NG-RAN node Transparent Container
	M
	
	OCTET STRING
	Either includes the HandoverCommand message as defined in subclause 10.2.2 of TS 36.331 [14], if the target NG-RAN node is an ng-eNB,
or the HandoverCommand message as defined in subclause 11.2.2 of TS 38.331 [10], if the target NG-RAN node is a gNB.
	YES
	ignore

	UE Context Kept Indicator
	O
	
	9.2.3.68
	
	YES
	ignore

	Criticality Diagnostics
	O
	
	9.2.3.3
	
	YES
	ignore

	DRBs transferred to MN
	O
	
	DRB List
9.2.1.29
	In case of DC, indicates that SN Status is needed for the listed DRBs from the S-NG-RAN node.
	YES
	ignore

	[bookmark: _Hlk44411358]DAPS Response Information 
	O
	
	9.2.1.34
	
	YES
	reject

	Conditional Handover Information Acknowledge
	O
	
	
	
	YES
	reject

	>Requested Target Cell ID
	M
	
	Target Cell Global ID
9.2.3.25
	Target cell indicated in the corresponding HANDOVER REQUEST message
	–
	

	[bookmark: _Hlk44411364]>Maximum Number of CHO Preparations
	O
	
	9.2.3.101
	
	–
	

	>Target RRC Config Indication
	O
	
	9.2.3.X
	
	YES
	Ignore

	MBS Session Information Response List
	O
	
	9.2.1.38
	
	YES
	ignore
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This IE indicates the type of RRC configuration used at the target NG-RAN node.
	IE/Group Name
	Presence
	Range
	IE Type and Reference
	Semantics Description

	Target RRC Config Indication
	M
	
	ENUMERATED (full config, full config only on SN, ...)
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-- ASN1START
-- **************************************************************
--
-- Information Element Definitions
--
-- **************************************************************

XnAP-IEs {
itu-t (0) identified-organization (4) etsi (0) mobileDomain (0)
ngran-access (22) modules (3) xnap (2) version1 (1) xnap-IEs (2) }

DEFINITIONS AUTOMATIC TAGS ::=

BEGIN

IMPORTS


	id-CNTypeRestrictionsForEquivalent,
	id-CNTypeRestrictionsForServing,
	id-Additional-UL-NG-U-TNLatUPF-List,
[bookmark: _Hlk36619637]	id-ConfiguredTACIndication,
	id-AlternativeQoSParaSetList,
	id-CurrentQoSParaSetIndex,
	id-DefaultDRB-Allowed,
	id-DLCarrierList,
	id-EndpointIPAddressAndPort,
	id-ExtendedReportIntervalMDT,
	id-ExtendedTAISliceSupportList,
	id-FiveGCMobilityRestrictionListContainer,
	id-SecondarydataForwardingInfoFromTarget-List,
	id-LastE-UTRANPLMNIdentity,
	id-IntendedTDD-DL-ULConfiguration-NR,
	id-MaxIPrate-DL,
	id-SecurityResult,
	id-OldQoSFlowMap-ULendmarkerexpected,
	id-PDUSessionCommonNetworkInstance,
	id-PDUSession-PairID,
	id-BPLMN-ID-Info-EUTRA,
	id-BPLMN-ID-Info-NR,
	id-DRBsNotAdmittedSetupModifyList,
	id-Secondary-MN-Xn-U-TNLInfoatM,
	id-ULForwardingProposal,
	id-DRB-IDs-takenintouse,
	id-SplitSessionIndicator,
	id-NonGBRResources-Offered,
	id-MDT-Configuration,
	id-TraceCollectionEntityURI,
	id-NPN-Broadcast-Information,
	id-NPNPagingAssistanceInformation,
	id-NPNMobilityInformation,
	id-NPN-Support,
	id-LTEUESidelinkAggregateMaximumBitRate,
	id-NRUESidelinkAggregateMaximumBitRate,
	id-ExtendedRATRestrictionInformation, 
	id-QoSMonitoringRequest,
	id-QoSMonitoringDisabled,
	id-QosMonitoringReportingFrequency,
	id-DAPSRequestInfo, 
	id-OffsetOfNbiotChannelNumberToDL-EARFCN,
	id-OffsetOfNbiotChannelNumberToUL-EARFCN,
	id-NBIoT-UL-DL-AlignmentOffset,
	id-TDDULDLConfigurationCommonNR,
	id-CarrierList,
	id-ULCarrierList,
	id-FrequencyShift7p5khz,
	id-SSB-PositionsInBurst,
	id-NRCellPRACHConfig,
[bookmark: _Hlk34814094]	id-Redundant-UL-NG-U-TNLatUPF,
	id-Redundant-DL-NG-U-TNLatNG-RAN,
	id-CNPacketDelayBudgetDownlink,
	id-CNPacketDelayBudgetUplink,
	id-ExtendedPacketDelayBudget,
	id-Additional-Redundant-UL-NG-U-TNLatUPF-List,
	id-RedundantCommonNetworkInstance,
	id-TSCTrafficCharacteristics,
	id-RedundantQoSFlowIndicator,
	id-Additional-PDCP-Duplication-TNL-List,
	id-RedundantPDUSessionInformation,
	id-UsedRSNInformation,
	id-RLCDuplicationInformation,
	id-CSI-RSTransmissionIndication,
	id-UERadioCapabilityID,
	id-secondary-SN-UL-PDCP-UP-TNLInfo,
	id-pdcpDuplicationConfiguration,
	id-duplicationActivation,
	id-NPRACHConfiguration,
	id-QoSFlowsMappedtoDRB-SetupResponse-MNterminated,
	id-DL-scheduling-PDCCH-CCE-usage,
	id-UL-scheduling-PDCCH-CCE-usage,
	id-SFN-Offset,
	id-QoS-Mapping-Information,
	id-AdditionLocationInformation,
	id-dataForwardingInfoFromTargetE-UTRANnode,
[bookmark: _Hlk89168732]	id-Cause,
	id-SecurityIndication,
	id-RRCConnReestab-Indicator,
	id-SourceDLForwardingIPAddress,
	id-SourceNodeDLForwardingIPAddress,
	id-M4ReportAmount,
	id-M5ReportAmount,
	id-M6ReportAmount,
	id-M7ReportAmount,
	id-BeamMeasurementIndicationM1,
	id-Supported-MBS-FSA-ID-List,
	id-MBS-SessionAssociatedInformation,
	id-MBS-SessionInformation-List,
	id-SliceRadioResourceStatus-List,
	id-CompositeAvailableCapacitySupplementaryUplink,
	id-SSBOffsets-List,
	id-NG-RANnode2SSBOffsetsModificationRange,
	id-NR-U-Channel-List,
	id-NR-U-ChannelInfo-List,
	id-MIMOPRBusageInformation,
	id-UEAssistantIdentifier,
	id-IAB-MT-Cell-List,
	id-NoPDUSessionIndication,
	id-permutation,
	id-UL-GNB-DU-Cell-Resource-Configuration,
	id-DL-GNB-DU-Cell-Resource-Configuration,
	id-tdd-GNB-DU-Cell-Resource-Configuration,
	id-Additional-Measurement-Timing-Configuration-List,
	id-SurvivalTime,
	id-Local-NG-RAN-Node-Identifier,
	id-Neighbour-NG-RAN-Node-List,
	id-FiveGProSeUEPC5AggregateMaximumBitRate,
	id-Redcap-Bcast-Information,
	id-UESliceMaximumBitRateList,
	id-PositioningInformation,
	id-ServedCellSpecificInfoReq-NR,
	id-TAINSAGSupportList,
	id-earlyMeasurement,
	id-BeamMeasurementsReportConfiguration,
	id-CoverageModificationCause,
	id-UERLFReportContainerLTEExtension,
	id-ExcessPacketDelayThresholdConfiguration,
	id-TargetRRCConfigIndication,
	maxEARFCN,
	maxnoofAllowedAreas,
	maxnoofAMFRegions,
	maxnoofAoIs,
	maxnoofBPLMNs,
	maxnoofCAGs,
	maxnoofCAGsperPLMN,
	maxnoofCellsinAoI,
	maxnoofCellsinNG-RANnode,
	maxnoofCellsinRNA,
	maxnoofCellsinUEHistoryInfo,
	maxnoofCellsUEMovingTrajectory,
	maxnoofDRBs,
	maxnoofEPLMNs,
	maxnoofEPLMNsplus1,
	maxnoofEUTRABands,
	maxnoofEUTRABPLMNs,
	maxnoofForbiddenTACs,
	maxnoofMBSFNEUTRA,
	maxnoofMultiConnectivityMinusOne,
	maxnoofNeighbours,
	maxnoofNIDs,
	maxnoofNRCellBands,
	maxnoofPDUSessions,
	maxnoofPLMNs,
	maxnoofProtectedResourcePatterns,
	maxnoofQoSFlows,
	maxnoofQoSParaSets,
	maxnoofRANAreaCodes,
	maxnoofRANAreasinRNA,
	maxnoofSCellGroups,
	maxnoofSCellGroupsplus1,
	maxnoofSliceItems,
	maxnoofExtSliceItems,
	maxnoofSNPNIDs,
	maxnoofsupportedTACs,
	maxnoofsupportedPLMNs,
	maxnoofTAI,
	maxnoofTAIsinAoI,
	maxnoofTNLAssociations,
	maxnoofUEContexts,
	maxNRARFCN,
	maxNrOfErrors,
	maxnoofRANNodesinAoI,
	maxnooftimeperiods,
	maxnoofslots,
	maxnoofExtTLAs,
	maxnoofGTPTLAs,
	maxnoofCHOcells,
	maxnoofPC5QoSFlows,
	maxnoofSSBAreas,
	maxnoofNRSCSs,
	maxnoofPhysicalResourceBlocks,
	maxnoofRACHReports,
	maxnoofAdditionalPDCPDuplicationTNL,
	maxnoofRLCDuplicationstate,
	maxnoofBluetoothName,
	maxnoofCellIDforMDT,
	maxnoofMDTPLMNs,
	maxnoofTAforMDT,
	maxnoofWLANName,
	maxnoofSensorName,
	maxnoofNeighPCIforMDT,
	maxnoofFreqforMDT,
	maxnoofNonAnchorCarrierFreqConfig,
	maxnoofDataForwardingTunneltoE-UTRAN,
	maxnoofUEIDIndicesforMBSPaging,
	maxnoofMBSFSAs,
	maxnoofMBSQoSFlows,
	maxnoofMRBs,
	maxnoofCellsforMBS,
	maxnoofMBSServiceAreaInformation,
	maxnoofTAIforMBS,
	maxnoofAssociatedMBSSessions,
	maxnoofMBSSessions,
	maxnoofSuccessfulHOReports,
	maxnoofPSCellsPerSN,
	maxnoofNR-UChannelIDs,
	maxnoofCellsinCHO,
	maxnoofCHOexecutioncond,
	maxnoofServingCells,
	maxnoofBHInfo,
	maxnoofTLAsIAB,
	maxnoofTrafficIndexEntries,
	maxnoofBAPControlPDURLCCHs,
	maxnoofServedCellsIAB,
	maxnoofDUFSlots,
	maxnoofSymbols,
	maxnoofHSNASlots,
	maxnoofRBsetsPerCell,
	maxnoofChildIABNodes,
	maxnoofIABSTCInfo,
	maxnoofPSCellCandidates,
	maxnoofTargetSNs,
	maxnoofUEAppLayerMeas,
	maxnoofSNSSAIforQMC,
	maxnoofCellIDforQMC,
	maxnoofPLMNforQMC,
	maxnoofTAforQMC,
	maxnoofMTCItems,
	maxnoofCSIRSconfigurations,
	maxnoofCSIRSneighbourCells,
	maxnoofCSIRSneighbourCellsInMTC,
	maxnoofNeighbour-NG-RAN-Nodes,
	maxnoofSRBs,
	maxnoofSMBR,
	maxnoofNSAGs,
	maxnoofRBsetsPerCell1,
	maxnoofTargetSNsMinusOne,
	maxnoofThresholdsForExcessPacketDelay

FROM XnAP-Constants

	Criticality,
	ProcedureCode,
	ProtocolIE-ID,
	TriggeringMessage
FROM XnAP-CommonDataTypes

	ProtocolExtensionContainer{},
	ProtocolIE-Single-Container{},
	
	XNAP-PROTOCOL-EXTENSION,
	XNAP-PROTOCOL-IES
FROM XnAP-Containers;
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-- C
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CHOinformation-Ack ::= SEQUENCE {
	requestedTargetCellGlobalID		Target-CGI,
	maxCHOoperations				MaxCHOpreparations											OPTIONAL,
	iE-Extensions					ProtocolExtensionContainer { { CHOinformation-Ack-ExtIEs} }	OPTIONAL,
	...
}

CHOinformation-Ack-ExtIEs XNAP-PROTOCOL-EXTENSION ::={
	{ ID id-TargetRRCConfigIndication	CRITICALITY ignore	EXTENSION TargetRRCConfigIndication	PRESENCE optional	},
	...
}

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
-- T
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TargetCellinEUTRAN  ::= OCTET STRING -- This IE is to be encoded according to Global Cell ID in the Last Visited E-UTRAN Cell Information IE, as defined in in TS 36.413 [31]



Target-CGI ::= CHOICE {
	nr							NR-CGI,
	e-utra						E-UTRA-CGI,
	choice-extension			ProtocolIE-Single-Container { {TargetCGI-ExtIEs} }
}

TargetCGI-ExtIEs XNAP-PROTOCOL-IES ::= {
	...
}


TDDULDLConfigurationCommonNR ::= OCTET STRING


TargetCellList ::= SEQUENCE (SIZE(1..maxnoofCHOcells)) OF TargetCellList-Item

TargetCellList-Item ::= SEQUENCE {
	target-cell								Target-CGI,
	iE-Extensions							ProtocolExtensionContainer { { TargetCellList-Item-ExtIEs} } OPTIONAL
}

TargetCellList-Item-ExtIEs XNAP-PROTOCOL-EXTENSION ::= {
	...
}


TargetRRCConfigIndication ::= ENUMERATED {
	full-config,
	full-config-only-on-SN,
	...
}
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-- **************************************************************
--
-- IEs
--
-- **************************************************************

//////////////////////////////////////////////////////////////irrelevant operations skipped/////////////////////////////////////////////////////////////////////
id-AdditionalListofPDUSessionResourceChangeConfirmInfo-SNterminated									ProtocolIE-ID ::= 369
id-UERLFReportContainerLTEExtension																ProtocolIE-ID ::= 370
id-ExcessPacketDelayThresholdConfiguration															ProtocolIE-ID ::= 371
id-TargetRRCConfigIndication																		ProtocolIE-ID ::= YYY
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