3GPP TSG-RAN WG2 Meeting#108
R2-1915570
Reno (NV), USA, 18 - 22 November 2019

Agenda Item:

5.4.1.9
Source: 
Huawei, HiSilicon
Title: 
[107bis#33][NR R15] Exchanging used IDs of SN terminated DRBs
Document for:
Discussion and Decision
1   Introduction

This document is an email discussion report for

R2-1913609
Further issues of not up-to-date SN configuration at handover
Huawei, HiSilicon
discussion
Rel-15
NR_newRAT-Core

Proposal 1: For handover in EN-DC, when there are SN terminated bearers and the source MN does not have the updated configuration of the SN terminated bearers, the source MN indicates to the target the list of DRB IDs of SN terminated bearers, so that the target can release them. 

Proposal 2: For late drop, at DRB addition/release, the SN provides the list of SN DRB IDs to the MN.
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-
F
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15.7.0
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-
F
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DISCUSSION

- 
ZTE think that in R3 for HO request, all the ERAB-IDs are included, and it is up to the target how to handle these. Huawei think DRB IDs are not included. 

- 
Samsung think that the RB related information is supposed to be in the R3 specs. 

Offline 23, How to handle this, whether the proposed CRs are agreeable (Huawei),

- 
Huawei suggest an email discussion as companies need to check more

[107bis#33][NR R15] Exchanging used IDs of SN terminated DRBs (Huawei)


Intended outcome: Agreeable CRs 36331 38331, if none agreeable: Report


Deadline:  Next meeting
2   Discussion 
In 36.331, the HandoverPreparationInformation inter-node message includes the source MN RB configuration, the source SN RB configuration, and the SCG configuration:

AS-ConfigNR-r15 ::=



SEQUENCE {


sourceRB-ConfigNR-r15



OCTET STRING


OPTIONAL,


sourceRB-ConfigSN-NR-r15



OCTET STRING


OPTIONAL,


sourceOtherConfigSN-NR-r15


OCTET STRING


OPTIONAL

}

For the case when the MN initiates handover but does not perform trigger the SN modification procedure to acquire up-to-date SN UE configuration, RAN2 agreed that the SN will not include sourceOtherConfigSN-NR and will set a new flag sourceSCG-ConfiguredNR:

	sourceSCG-ConfiguredNR

Value true indicates that the UE is configured with NR SCG in source configuration. The field is included only if sourceOtherConfigSN-NR is not included.


This allows the target MN to initiate EN-DC release and addition, in order to avoid SCG configuration mismatch. However, if the SN terminated DRBs are not released, there will be a SN RB configuration mismatch.

As indicated in R2-1913609, if the source MN includes sourceRB-ConfigSN-NR¸ the target cannot know the situation and if it does not include it, the target will see that some E-RABs are missing DRBs but will not know the SN terminated DRB ID(s), which can be any value from 1 to 32, while the DRB-ToReleaseList can only release 29 DRB IDs.

1) Do companies agree that this problem exists?

	Company
	Yes/No
	Comment

	NEC
	No for EN-DC, 
Yes for other MR-DC
	- Case 1: source MN includes sourceRB-ConfigSN-NR
Assuming EN-DC, we do not see a problem, as all the DRB IDs together with the bearer types are determined by the (source) MN and the SN cannot change the mapping of DRB IDs to E-RAB ID or release the DRBs terminated at SN. Thus the target MN can do as it likes.
Assuming NGEN-DC, it is true that the SN can manage the DRBs within the range of DRB IDs allowed by the MN (as far as QoS flows are not released). The source MN may not have up-to-date DRB information.  However, to avoid any mismatch for QoS flow to DRB mapping, the source MN can trigger a query to the SN. With this, we do not see a problem, or in other words we do not see a need of another solution to solve the same or similar problem.
- Case 2: source MN does not include sourceRB-ConfigSN-NR
We do not understand why the source MN does not include this in the corresponding situation. Network can have a choice for this from specification point of view, but we think no need for additional text/behaviour for this unexpected case.
Additional comment: agree with the reply from Huawei. However, we understood the issue here is DRB ID allocation or mismatch. Otherwise (if more general issue considered), the issue seems  exactly same as one resulting in the query procedure.

	Ericsson
	Yes
	We acknowledge the issues described above and we prefer to have solutions to address them.

	ZTE
	Yes
	The problem only exists when the MN does not perfrom SN context query before inter-MN handover. Although we think this is not a normal case, if it is allowed, then a solution is required. 

	Huawei
	Yes
	RAN2 previously agreed an indication in AS-Config for the case when the MN does not query the SN context before inter-MN handover, so we think that case needs to be covered.

In reply to NEC: the SN can reconfigure PDCP of established SN terminated bearers (e.g. discardTimer, statusReportRequired, ul-DataSplitThreshold, pdcpDuplication) via SRB3 without involving the MN.  If normal sourceRB-ConfigSN-NR is included, the target has no way to know that the UE may have a different PDCP configuration.

	Nokia
	Yes
	The problem is valid when the source MN does not trigger the SN modification procedure to acquire up-to-date SN configuration during inter-MN handover.

	Samsung
	Yes
	We agree that MN may not have up to date radioBearerConfig for SN terminated RBs. This obviously applies for the case change of MN also involves change of SN. There may also be some issues in case there is no SN change e.g. when target MN decides to change termination back to MN.

We understand that solutions currently discussed involve release and add of the RBs i.e. full signalling. We understand this not only implies signalling overhead but more importantly interruption/ loss. It seems this would occur for any change of MN while SCG is configured. It may however be possible to limit the issue by network implementation.


For EN-DC, the source MN know the SN DRB IDs so at least such information could be provided to the target SN.

2) For the UE connected to E-UTRA/EPC, the source MN should provide to the target MN the list of SN DRB IDs to be released to the target MN?  If not, please suggest other solution(s).
	Company
	Yes/No
	Comment

	NEC
	No
	It is up to the target MN whether to release the DRBs (or even SCG) or not.

	Ericsson
	Yes
	

	ZTE
	Yes
	But source MN only needs to provide the SN DRB ID list in specific case. E.g. source SN context is not transferred and it is SN terminated bearer. 

	Huawei
	Yes
	

	Nokia
	Yes
	

	Samsung
	Yes
	See earlier remarks to Q1 (i.e. seems acceptable, at least for now, assuming it is possible to limit the issue of interruption/ loss by network implementation)


It was raised that DRB ID information is exchange over X2 signalling. This is true for DRB ID allocation between MN and SN, however, for handover, the DRB ID information is only carried in AS-ConfigNR.

3) Do companies agree that,  for the UE connected to E-UTRA/EPC, SN DRB IDs to be released should be included in AS-ConfigNR (i.e. like sourceSCG-ConfiguredNR)?

	Company
	Yes/No
	Comment

	NEC
	No
	With the understanding for the previous question 2), we do not see the need of this, either.

	Ericsson
	No
	Even if we agree with the solution, we prefer to introduce this list in the X2 signalling as that is where, in general, the DRB information are handled. According to this, a LS to RAN3 is needed.

	ZTE
	No
	We also think this should be defined in RAN3, not in inter-node RRC message. 

	Huawei
	Yes
	We think it is preferable to do it inter-node message because:

- carrying DRB ID in RAN3 signalling means not only X2 but also S1, while the DRB ID is totally irrelevant to the MME, it is purely source RAN to target RAN node information

- at handover, DRB ID is not carrier in RAN3 signalling, it is only in HandoverP̈reparationInformation, in sourceRB-ConfigSN-NR
- RAN2 does not even need to add a new list, drb-ToReleaseList in sourceRB-ConfigSN-NR can be used
If the majority of companies in RAN2 still want to ask RAN3 to do this, we would like RAN2 to agree that if RAN3 concludes that it is better to do it inter-node message, RAN2 will do it in inter-node message.

	Nokia
	Yes
	We think it is more logical to rather indicate in sourceRB-ConfigSN-NR the SN-terminated DRBs in a DRB-ToAddMod with PDCP-config absent (because PDCP-Config is not known by the MN with certainty). For SN-terminated bearers DRB-ToAddMod anyway needs to be present to indicate the EPS-bearer association, from where the target MN get to know the EPS bearer IDs, i.e. would the Release list be enough on its own; Also, including SN-terminated bearers in the Release list may cause confusion at the target regarding whether it needs to set up new DRBs.

	Samsung
	-
	We are fine to leave this up to RAN3 to conclude


For NGEN-DC, NR-DC and NE-DC, the MN only allocates a range of DRB IDs to the SN, but the MN may not be aware of the DRB IDs really used by the SN. Several solutions can be considered:

a)
The source MN provides to the target SN the range allocated to the SN and the target MN (or SN) will release all DRB IDs in the indicated range

b)
The SN informs the MN at every SN terminated RB establishment, then the list of SN terminated DRB IDs can be provided in AS-Config, like for EN-DC.

a) requires source MN to target MN information different from EN-DC but avoids exchange of SN DRB ID between MN and SN at SN DRB ID establishment/release. However, the handover message size is unnecessarily increased to release non-established DRB IDs. b) can reduce the size of the handover message and reuse the same information like EN-DC for handover but requires more MN-SN exchanges.
4) For the UE connected to E-UTRA/5GC or to NR, which solution is preferred?

a)
The source MN provides to the target SN the range allocated to the SN and the target MN (or SN) will release all DRB IDs in the indicated range

b)
The SN informs the MN at every SN terminated RB establishment, then the list of SN terminated DRB IDs can be provided in AS-Config, like for EN-DC.

c)
Other (please specify)

	Company
	Solution
	Comment

	NEC
	b
	Only if a solution is necessary, b) seems relatively better. For more precisely, it should be something like, “the SN informs the MN at every change of QoS flow to DRB mapping for the SN terminated DRBs”.

	Ericsson
	b)
	Even if with solution a) would be possible for the source MN to tell target MN to release the range of DRB-IDs which it has assigned for SN, still there may be the same issues as for EN-DC if the whole range of DRB-IDs is assigned to SN. For this reason, we think solution b) is more reliable.

	ZTE
	a)
	As we indicated in Q1, the problem only happens when MN does not perform SN query before inter-MN handover.

So the drawback of b) is that, SN has no prior knowledge whether MN will trigger handover without SN context query. But the SN still has to inform MN the used SN DRB IDs whenever the SN performs DRB reconfiguration. If MN does SN context query when triggering handover, then those exchanges are wasted.   

For solution a), it is much simpler, the source MN can decide whether to deliver the SN DRB range to target MN when it triggers handover procedure (based on whether MN wants to perform SN context query), thus no more prior exchanges between MN and SN are needed. 

	Huawei
	b)
	

	Nokia
	a)
	We prefer solution a) as it is much simpler and less impact to INM as pointed out by ZTE. It is corner case that MN allow SN setup more than 29 DRB (which the DRB-ToReleaseList can at most include).

With SRB3 in place, currently SN can establish SN-terminated SCG DRBs without MN involvement. In such cases, solution b) would cause additional Xn procedures.

	Samsung
	a)
	What is on the table is a rather crude approach and for this approach a) is sufficient. Moreover, option b) seems not 100% safe i.e. how can MN really avoid a mismatch due to collision with SN initiated RB reconfiguration by SRB3


For solution a), one possibility is to provide the range in the AS-ConfigNR, like for other UE configuration parameters. This has the benefit that it is together with the other flag for similar situation. Alternatively, this could be introduces in the HANDOVER REQUIRED in X2 and Xn, but this may also have to be included on the interfaces with CN for CN based handover. From this perspective, AS-Config NR seems preferable.
5) If solution a) is preferred, would companies agree to include the information in AS-ConfigNR (i.e. like sourceSCG-ConfiguredNR)?

	Company
	Yes/No
	Comment

	ZTE
	No
	Currently the allowed DRB ID range in SN is defined in RAN3 signalling, not in inter-node RRC message. So we prefer to define this similar field in RAN3 signalling as well (e.g. Handover Request).

	Nokia
	No
	


For solution b), the question would be the information exchange between MN and SN, whether it would use the X2/Xn messages or INM from 38.331. The benefit of using 38.331 could be to avoid replicating the same information in several network specifications.

6) If solution b) is preferred, would companies prefer X2/Xn signalling of using CG-Config?

	Company
	Preference
	Comment

	NEC
	Xn
	RAN3 has already defined “DRB to QoS Flow Mapping List” IE in 38.423. If necessary, the same IE can be reused probably (but up to RAN3).

	Ericsson
	X2/Xn
	As for our reply in Q3, even if we agree with the solution, we prefer to introduce this indication in the X2/Xn signalling as that is where, in general, the DRBs information are handled. According to this, a LS to RAN3 is needed.

	Huawei
	Both are ok
	

	Samsung
	-
	We are fine to leave this to RAN3


3   Summary
A majority of companies has interest in a solution for the case where the source MN does not trigger the SN modification procedure to acquire up-to-date SN configuration during inter-MN handover.
For EN-DC and for late drop, it seems all companies agree that the source MN should communicate to the target MN the list of DRBs (potentially) in use by the source SN, and the knowledge that up-to-date information is not available for these DRBs.

Proposal 1: RAN2 confirms that for handover, there is a need to allow the source MN to indicate to the target SN that up-to-date information is not available for a list of DRBs, which are in use or potentially in use by the SN.

On whether there should be MN/SN signalling every time there is SN terminated DRB establishment/release (or change of QoS flow to DRB mapping in the SN), there is no consensus (half companies answer yes, half companies answer no).
Proposal 2: MN/SN exchange are not further discussed in this email discussion.

On the concrete solution for proposal 1, there are two alternative suggestions:

Solution 1)
use sourceRB-ConfigSN-NR in the HandoverPreparationInformation inter-node message in TS 36.331 and in TS 38.331
Solution 2)
RAN3 signalling;
The best would be to compare the technical solutions but since one is in RAN3, it is rather difficult. Therefore, we suggest to further assess the feasibility of solution 1 and ask for further insights on solution 2, which, to be evaluated, would need RAN3 discussion.

Solution 1) relies on sourceRB-ConfigSN-NR which contains RadioBearerConfig defined as below:
RadioBearerConfig ::=          SEQUENCE {

    srb-ToAddModList               SRB-ToAddModList                     OPTIONAL,   -- Cond HO-Conn

    srb3-ToRelease                 ENUMERATED{true}                     OPTIONAL,   -- Need N

    drb-ToAddModList               DRB-ToAddModList                     OPTIONAL,   -- Cond HO-toNR

    drb-ToReleaseList              DRB-ToReleaseList                    OPTIONAL,   -- Need N

    securityConfig                 SecurityConfig                       OPTIONAL,   -- Need M

    ...

}
SRB-ToAddModList ::=           SEQUENCE (SIZE (1..2)) OF SRB-ToAddMod

SRB-ToAddMod ::=               SEQUENCE {

    srb-Identity                   SRB-Identity,

    reestablishPDCP                ENUMERATED{true}                     OPTIONAL,   -- Need N

    discardOnPDCP                  ENUMERATED{true}                     OPTIONAL,   -- Need N

    pdcp-Config                    PDCP-Config                          OPTIONAL,   -- Cond PDCP

    ...

}

DRB-ToAddModList ::=           SEQUENCE (SIZE (1..maxDRB)) OF DRB-ToAddMod

DRB-ToAddMod ::=               SEQUENCE {

    cnAssociation                  CHOICE {

        eps-BearerIdentity             INTEGER (0..15),

        sdap-Config                    SDAP-Config

    }                                                                   OPTIONAL,   -- Cond DRBSetup

    drb-Identity                   DRB-Identity,

    reestablishPDCP                ENUMERATED{true}                     OPTIONAL,   -- Need N

    recoverPDCP                    ENUMERATED{true}                     OPTIONAL,   -- Need N

    pdcp-Config                    PDCP-Config                          OPTIONAL,   -- Cond PDCP

    ...

}

DRB-ToReleaseList ::=           SEQUENCE (SIZE (1..maxDRB)) OF DRB-Identity

SecurityConfig ::=              SEQUENCE {

    securityAlgorithmConfig         SecurityAlgorithmConfig                                 OPTIONAL,   -- Cond RBTermChange1

    keyToUse                                ENUMERATED{master, secondary}                           OPTIONAL,   -- Cond RBTermChange

    ...

}

One sub-option suggested is to include the regular list of RBs (srb-ToAddMod/drb-ToAddModList) but without the PDCP configuration. In EN-DC, since the RBs are SN terminated, only NR PDCP can be used, so absence of PDCP configuration is a clear indication that the configuration of the RB is incomplete. For late drop, anyway, only NR PDCP¨can be used, so absence of PDCP configuration is a clear indication.

Another sub-option is to include the srb3-ToRelease and/or drb-ToReleaseList with the list of DRBs. The differences would be the presence of SDAP-Config, reestablishPDCP and recoverPDCP.
In late drop, for DRB IDs allocated to the SN and for which there may be a DRB established by the MN without the SN being aware, the source MN cannot know the SDAP configuration, but if the regular list of RBs is included, the MN would have to provide a fake SDAP configuration. Anyway, since the DRB is going to be released, the fake SDAP configuration will be discarded by the target node. So both sub-options seem equally feasible.
7) Would companies be ok with solution 1, i.e. the MN can include sourceRB-ConfigSN-NR with all the RB IDs to be released (i.e. used in EN-DC or allocated to SN in late drop) in case the MN does not have up-to-date configuration (or even up to date list of SN terminated RBs) at handover?

If yes, any preference where to include the list of RB IDs:

a) in srb3-ToRelease/drb-ToReleaseList

b) in srb-ToAddModList/drb-ToAddModList with PDCP-Config absent?
c) another option (please indicate)?
	Company
	Yes/No

Preference
	Comment

	Huawei
	Yes, a or b

	We think a) is slightly better as it avoids providing fake SDAP configuration for bearers which the MN does not know whether they exist or not but b) would be ok as well.

	Ericsson
	No
	As always pointed out by the rapporteur of this email discussion, none a) or b) come as a “clean” solution, but they have anyway some drawbacks, i.e., providing an incomplete RB configuration or a “fake” SDAP configuration. For this reason, we believe the best way to go is to let RAN3 handle this.

	
	
	

	
	
	


Companies suggested solution 2) just said "we prefer to introduce this list in the X2 signalling as that is where, in general, the DRB information are handled". It was observed that:

-
in X2, DRB information is only included in MN/SN exchanges, never in source eNB to target eNB signalling
-
handover can go via CN, i.e. S1, while DRB information is irrelevant to the MME

-
Xn and NG would be impacted as well, while the DRB information is irrelevant to the AMF

While such a solution can only be fully appreciated by RAN3, this seems to be valid reasons why a solution in inter-node message might be a better solution. In addition, for not-up-to-date configuration of SCG at inter-MN handover, which is the same scenario, information that there was an SCG but the configuration is missing is already provided in inter-node message.

8) Can companies who indicated a preference for RAN3 to indicate the list of SN terminated RB IDs in handover signalling, and who are not willing to accept a solution in RAN2 as in the previous question, provide further technical explanations and reply to the comments of companies who think RAN3 signalling is not so appropriate?
	Company
	Explanation

	Ericsson
	If we left RAN3 to decide how to handle this, we believe that is not in the RAN2 competence how this should be implemented. In fact, we should let RAN3 to work on it and standardize the best solution on their point of view. On the other hand, a possible example of how this can be implemented is, as also suggested by ZTE, to introduce a DRB ID range/list at the SN in the Handover Request. However, we would like to clarify that there may be other (more efficient) solutions to handle the decision on which one to consider should be up to RAN3.
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