3GPP TSG-RAN WG3 Meeting #103
R3-190843
Athens, Greece, February 25th – March 1st, 2019
Agenda item:

9.3.19
Source:
Intel Corporation
Title:
Clean-up PDCP SN Length IE and RLC Mode IE
Document for:

Discussion and Decision
1

Introduction
In this contribution, we propose to clean-up PDCP SN Length IE in X2AP, XnAP, and F1AP, similarly to the RLC mode IE that has already been straightened-up in the last RAN2-102 (Spokane) meeting. And further clean-up for RLC mode IE in F1AP is proposed, in alignment with this effort.
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Discussion
2.1     Clean-up over To Be Modified structure

In the last RAN3-AH1807 (Montreal) meeting, the PDCP SN Length IE was introduced into almost all the places where the node hosting PDCP entity (either MN or SN or CU) asks the assisting node to establish or modify a bearer [1][2][3]. The purpose lied in two-folds:

a)  A node hosting PDCP entity to inform the configured PDCP SN length of a bearer to the assisting node – This is for proper flow control handling where it may be impossible to identify its PDCP SN length [4]

b)  In case the PDCP SN length of a bearer is changed, as an indication to the assisting node to release and add the corresponding RLC bearer configuration [5] – According to TS 37.340 [6], the change of PDCP SN length requires a bearer to be released and added anew, see Annex A for details.

Taking EN-DC as an example, this IE has been introduced into X2AP [7] in the following places:

· SN ADD/MOD REQ (MN to SN) > E-RABs To Be Added > PDCP not present in SN (for MN-terminated)
· SN ADD/MOD REQ ACK (SN to MN) > E-RABs Admitted To Be Added > PDCP present in SN (for SN-terminated)
· SN MOD REQ (MN to SN) > E-RABs To Be Modified > PDCP not present in SN (for MN-terminated)
· SN MOD REQ ACK (SN to MN) > E-RABs Admitted To Be Modified > PDCP present in SN (for SN-terminated)
· SN MOD CNFM (MN to SN) > E-RABs Admitted To Be Modified > PDCP not present in SN (for MN-terminated)
· SN MOD REQD (SN to MN) > E-RABs To Be Modified > PDCP present in SN (for SN-terminated)
Namely, in case that the PDCP SN length of a bearer is changed, the current X2AP signalling allows the node hosting PDCP entity to use either E-RABs To Be Added and E-RABs To Be Released simultaneously, or E-RABs To Be Modified alone. The same is also allowed on XnAP [8] and F1AP [9] with respect to DRB.
Observation 1: In case the PDCP SN length of a bearer is changed, the current X2/Xn/F1AP signalling allows two options for the node hosting PDCP entity to indicate to the assisting node – either by To Be Added and To Be Released simultaneously or by To Be Modified alone.

Having multiple options to achieve the same purpose may not be a big deal, however, we believe that some clean-up for PDCP SN Length IE is indeed necessary due to the following reasons:

·  There is also RLC Mode IE in those specifications, whose purpose and behaviour when changed is the same to the PDCP SN Length IE. The node hosting PDCP entity also needs to indicate the configured RLC mode to the assisting node for proper flow control handling and RLC bearer configuration. Moreover, the change of RLC mode is also subject to the release/add of the DRB, see Annex A.

·  RAN3-102 (Spokane) has already straightened-up this RLC Mode IE in those X2AP and XnAP specifications [10][11] by To Be Added and To Be Released simultaneously. 
·  During this clean-up, we also agreed the following principle for the bearer termination point changes [12], which was also taken into account when straightening up RLC Mode IE: 

Bearer termination point change is realized by adding the new bearer configuration and releasing the old bearer configuration within a single MN initiated SN Modification procedure for the respective E-RAB.
·  For the change of RLC mode of a bearer, the signalling over To Be Modified structure to the assisting node may result in the procedure or configuration failure, see Annex B for details. 
Based on these reasonings, it would be desirable if the signalling structure to indicate the change of PDCP SN length to the assisting node is better to be aligned to that of RLC Mode IE that has been already straightened-up in X2AP and XnAP, i.e., by To Be Added and To Be Released simultaneously rather than by To Be Modified.
Observation 2: The purpose of PDCP SN Length IE and its behaviour when changed is the same to the RLC Mode IE that has been already straightened-up in X2AP and XnAP specifications. 
Proposal 1: Align the signalling structure to indicate the change of PDCP SN length of a bearer with RLC Mode IE that has already been straightened-up, i.e., by To Be Added & To Be Released simultaneously.
Proposal 2: Remove PDCP SN Length IEs defined over To Be Modified structure in X2AP and XnAP.
But notice that in F1AP [9], the change of RLC mode can still be indicated from gNB-CU to gNB-DU over DRBs To Be Modified structure [13]. As discussed above and also in Annex B, such indication over To Be Modified may result in the procedure failure or configuration failure to the UE. Therefore, we propose to remove both RLC Mode IE and PDCP SN Length IEs defined over DRBs To BE Modified in F1AP specification. 

Observation 3: F1AP still allows gNB-CU to indicate to gNB-DU the change of RLC mode and/or PDCP SN length over DRBs To Be Modified, which may result in the procedure or configuration failure.

Proposal 3: Remove RLC Mode IE and PDCP SN Length IE defined over DRBs To Be Modified in F1AP.
2.2     Clean-up for bearer transfer between MN and SN

When the bearer termination point is changed, for example from MN to SN-terminated bearer, SN needs to know the PDCP SN length that was used in MN, so that the bearer can be continued without being released and added anew. 
Note that this aspect has been addressed for RLC Mode IE in X2AP and XnAP [10][11], in a way to explicitly indicate the RLC mode of a bearer for MN to SN offloading or vice versa. The reason is because, the RLC mode configuration is part of CellGroupConfig, for which MN does not provide to SN over CG-ConfigInfo (for MN to SN offloading) and even if SN provides it over CG-Config (for SN to MN offloading), MN is not required to comprehend scg-CellGroupConfig as it is never subject to delta signalling. 

For the case of PDCP SN length, the situation is slightly different, because, for MN to SN offloading, MN can provide mcg-RB-Config (within CG-ConfigInfo) to be used for delta configuration [14]. If provided, the SN can comprehend the offloading-requested-bearer’s PDCP SN length even if this is not explicitly signalled over horizontal interfaces. 

But since mcg-RB-Config is defined optionally, anyway the SN is not always guaranteed to know the PDCP SN length via RRC. It would be safe to go with the RLC mode approach – explicit indication over X2AP and XnAP for both MN to SN offloading or vice versa whenever needed.

Observation 4: RLC mode of a bearer can be explicitly indicated over X2AP and XnAP for bearer transfer between MN and SN so that the bearer can be continued without being released and added anew.
Observation 5: The situation is slightly different for PDCP SN length, but it would be safe to go with the RLC mode approach that its value can be signalled for bearer transfer between MN and SN.
Proposal 4: Align PDCP SN Length also to RLC Mode for bearer transfer between MN and SN in X2AP and XnAP.
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Conclusion

In the present contribution we make the following observations:

Observation 1: In case the PDCP SN length of a bearer is changed, the current X2/Xn/F1AP signalling allows two options for the node hosting PDCP entity to indicate to the assisting node – either by To Be Added and To Be Released simultaneously or by To Be Modified alone.

Observation 2: The purpose of PDCP SN Length IE and its behaviour when changed is the same to the RLC Mode IE that has been already straightened-up in X2AP and XnAP specifications. 
Observation 3: F1AP still allows gNB-CU to indicate to gNB-DU the change of RLC mode and/or PDCP SN length over DRBs To Be Modified, which may result in the procedure or configuration failure.

Observation 4: RLC mode of a bearer can be explicitly indicated over X2AP and XnAP for bearer transfer between MN and SN so that the bearer can be continued without being released and added anew.
Observation 5: The situation is slightly different for PDCP SN length, but it would be safe to go with the RLC mode approach that its value can be signalled for bearer transfer between MN and SN.

Based on the discussion in the present contribution and the observations above we propose: 

Proposal 1: Align the signalling structure to indicate the change of PDCP SN length of a bearer with RLC Mode IE that has already been straightened-up, i.e., by To Be Added & To Be Released simultaneously.

Proposal 2: Remove PDCP SN Length IEs defined over To Be Modified structure in X2AP and XnAP.

Proposal 3: Remove RLC Mode IE and PDCP SN Length IE defined over DRBs To Be Modified in F1AP.

Proposal 4: Align PDCP SN Length also to RLC Mode for bearer transfer between MN and SN in X2AP and XnAP.

The corresponding CRs for X2AP, XnAP, and F1AP, are provided in [15], [16], and [17], respectively.
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Annex A
According to TS 37.340 [6], the change of PDCP SN length or RLC mode requires a bearer to be released and added anew within a single RRC message: 

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

In fact, it is stated that such release/add of a bearer is applicable to AM DRB only for the change of PDCP SN length. However, according to TS 38.331 [14], 

· PDCP-Config
The IE PDCP-Config is used to set the configurable PDCP parameters for signalling and data radio bearers.

PDCP-Config information element
-- ASN1START

-- TAG-PDCP-CONFIG-START

PDCP-Config ::=         SEQUENCE {

    drb                     SEQUENCE {

        discardTimer            ENUMERATED {ms10, ms20, ms30, ms40, ms50, ms60, ms75, ms100, ms150, ms200,

                                            ms250, ms300, ms500, ms750, ms1500, infinity}           OPTIONAL, -- Cond Setup

        pdcp-SN-SizeUL          ENUMERATED {len12bits, len18bits}                                   OPTIONAL, -- Cond Setup2

        pdcp-SN-SizeDL          ENUMERATED {len12bits, len18bits}                                   OPTIONAL, -- Cond Setup2
-- Omitted for brevity --
pdcp-SN-SizeUL and pdcp-SN-SizeDL have condition Setup2 (This field is mandatory present in case for radio bearer setup for RLC-AM and RLC-UM. Otherwise, this field is not present.), meaning that PDCP SN length for both AM and UM DRB cannot be reconfigured. This in turn implies that the change of PDCP SN length, no matter for an AM DRB or UM DRB, should be done with release and add.
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Annex B

Consider a MN-terminated bearer using SCG resources in EN-DC, for example. If the MN decides to change its RLC mode, we already know that this bearer needs to be released and added anew. The MN will trigger the MN-initiated SN Modification procedure to configure this bearer release/add to the UE. During this procedure, the followings are expected:

·  When releasing/adding this bearer, the same DRB ID cannot be re-used due to security requirement, unless security key is refreshed. In most of the cases, the MN will choose to use different DRB ID from the ID pool rather than performing expensive key refresh and, if so, then the SN is required to know this new DRB ID to link this to the updated SCG RLC configuration [14]. 

·  For the configuration change of an MN-terminated bearer, the MN is not required to provide mcg-RB-Config within CG-ConfigInfo (and it is optional anyway), which can be used to support delta configuration for bearer type change between MN terminated to SN terminated bearer and SN change [14]. This means that the SN is not guaranteed to know this new DRB ID via inter-node RRC message carried over the SN MOD REQ message.
·  In the SN MOD REQ message, a DRB ID can be informed to the SN by E-RABs To Be Added which mandatorily contains a DRB ID IE. However, it cannot be informed to the SN via E-RABs To Be Modified (no DRB ID IE within). 

In sum, if the MN uses E-RABs To Be Modified to perform release/add of an MN-terminated using SCG resources, the SN may won’t be able to know the new DRB ID chosen by the MN (required for SCG RLC configuration update), which may result in the procedure failure or configuration failure to the UE. 

And for the case of an SN terminated bearer, if the SN decides to change its RLC mode, RAN3-102 (Spokane) agreed to go with the New DRB ID Request IE in EN-DC [18] for the SN to request the MN to release and add the same bearer with different DRB ID by using E-RABs To Be Added and E-RABs To Be Released simultaneously.
The same story applies for the case of PDCP SN length change of a bearer.
