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1. Introduction
[bookmark: _GoBack]In this contribution, we discuss the ambiguity issue regarding drb-ContinueROHC identified in commercial network and suggest to RAN2 to make a clarification. 
2. Discussion
Based on the ASN.1 in TS 38.331, drb-ContinueROHC IE is defined in PDCP-Config with Need code “Need N”. According to the definition of Need N, the UE takes one shot action when receives this IE, the IE itself is not stored in UE context. Its parent IE is defined as “Need M” in 
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 Setup1
        pdcp-SN-SizeDL          ENUMERATED {len12bits, len18bits}        OPTIONAL, -- Cond Setup2
        headerCompression       CHOICE {
            notUsed                 NULL,
            rohc                    SEQUENCE {
                maxCID                  INTEGER (1..16383)               DEFAULT 15,
                profiles                SEQUENCE {
                    profile0x0001           BOOLEAN,
                    profile0x0002           BOOLEAN,
                    profile0x0003           BOOLEAN,
                    profile0x0004           BOOLEAN,
                    profile0x0006           BOOLEAN,
                    profile0x0101           BOOLEAN,
                    profile0x0102           BOOLEAN,
                    profile0x0103           BOOLEAN,
                    profile0x0104           BOOLEAN
                },
                drb-ContinueROHC            ENUMERATED { true }          OPTIONAL    -- Need N
            },
            uplinkOnlyROHC          SEQUENCE {
                maxCID                  INTEGER (1..16383)               DEFAULT 15,
                profiles                SEQUENCE {
                    profile0x0006           BOOLEAN
                },
                drb-ContinueROHC            ENUMERATED { true }          OPTIONAL    -- Need N
            },
            ...
        },
        integrityProtection     ENUMERATED { enabled }           OPTIONAL,   -- Cond ConnectedTo5GC1
        statusReportRequired    ENUMERATED { true }            OPTIONAL,   -- Cond Rlc-AM-UM
        outOfOrderDelivery      ENUMERATED { true }            OPTIONAL    -- Need R
    }                                                          OPTIONAL,   -- Cond DRB
...skip non-related part...
}

	drb-ContinueROHC
Indicates whether the PDCP entity continues or resets the ROHC header compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. This field is configured only in case of resuming an RRC connection or reconfiguration with sync, where the PDCP termination point is not changed and the fullConfig is not indicated. The network does not include the field if the bearer is configured as DAPS bearer. This field can be configured for both DRB and multicast MRB.


The UE behaviour of processing this IE is defined in TS 38.323:
	TS 38.323 section 5.1.2	PDCP entity re-establishment
When upper layers request a PDCP entity re-establishment, the transmitting PDCP entity shall:
-	for UM DRBs and AM DRBs, reset the ROHC protocol for uplink and start with an IR state in U-mode (as defined in RFC 3095 [8] and RFC 4815 [9]) if drb-ContinueROHC is not configured in TS 38.331 [3];
*** ignore non-related part***

When upper layers request a PDCP entity re-establishment, the receiving PDCP entity shall:
[bookmark: Signet15]*** ignore non-related part***
-	for AM DRBs and AM MRBs for Uu interface, perform header decompression using ROHC for all stored PDCP SDUs if drb-ContinueROHC is not configured in TS 38.331 [3];
*** ignore non-related part***
-	for UM DRBs, AM DRBs, UM MRBs and AM MRBs, reset the ROHC protocol for downlink and start with NC state in U-mode (as defined in RFC 3095 [8] and RFC 4815 [9]) if drb-ContinueROHC is not configured in TS 38.331 [3];


Based on the field description and the text procedure in PDCP spec, upon RRC resume or reconfigurationWithSync, if drb-ContinueROHC field is included, the UE shall continue ROHC during PDCP re-establishment, otherwise, the UE shall reset ROHC. 
Observation 1	Based on current specification, when drb-ContinueROHC field is included, the UE shall continue ROHC during PDCP re-establishment, otherwise, the UE shall reset ROHC.
In our network, we see problem occurs in following configuration scenario:
· Step 1: Network triggers handover (i.e. reconfigurationWithSync) and includes drb-ContinueROHC in HO command. The UE is assumed to continue ROHC header compression protocol during PDCP-reestablishment. 
· Step 2: Network triggers another handover (i.e. reconfigurationWithSync) and does not include the parent IE PDCP-Config, based on the specification, when PDCP-Config is absent, the “need M” works.
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
    ...,
    [[
    daps-Config-r16                         ENUMERATED{true}            OPTIONAL    -- Cond DAPS
    ]]
}
	PDCP
	The field is mandatory present if the corresponding DRB/multicast MRB is being setup or corresponding DRB/multicast MRB is reconfigured with NR PDCP or corresponding SRB associated with two RLC entities is being setup or if the number of RLC bearers associated with the DRB/multicast MRB or SRB is changed. The field is optionally present, Need S, if the corresponding SRB associated with one RLC entity is being setup or corresponding SRB is reconfigured with NR PDCP; otherwise the field is optionally present, need M.


We observed that UEs behave differently in step 2, in general, there are two different actions:
· Action 1: In step 2, even though the UE maintains the previous pdcp-Config configuration, since drb-ContinueROHC is Need N field, so it is not stored in UE context , and the UE resets the ROHC protocol during PDCP re-establishment; 
· Action 2: 	In step 2, the UE maintains the previous pdcp-Config configuration, including the value of drb-ContinueROHC, so the UE continues ROHC protocol during PDCP re-establishment. 
As we can see, the key issue is how to deal with the Need N field when its parent IE (with Need M) is not included? For Action 1, the UE treats the Need N field as not included, but for Action 2, the UE maintains the Need N field, Action 2 also implies that the UE will store the Need N field (if received) in its memory. 
Observation 2	If drb-ContinueROHC was signalled before, but the network does not include the parent Need M IE pdcp-Config in follow up RRC message, the UE behaviors are different.
Between the two options, we think Action 1 makes more sense and it is aligned with the definition of Need N field (e.g. not stored, one-shot action). 
	Need N
	No action (one-shot configuration that is not maintained)
Used for (configuration) fields that are not stored and whose presence causes a one-time action by the UE. Upon receiving message with the field absent, the UE takes no action.


Observation 3	Based on the definition of Need N, the UE does not store the Need N field. 
In current specification, there are other examples that the child Need N does not work when its Need M parent IE is not signaled, even if the Need N field was signaled in previous RRCReconfiguration message. 
Example 1: mrdc-ReleaseAndAdd. 
RRCReconfiguration-v1560-IEs ::=         SEQUENCE {
    mrdc-SecondaryCellGroupConfig            SetupRelease { MRDC-SecondaryCellGroupConfig }                        OPTIONAL,   -- Need M
    radioBearerConfig2                       OCTET STRING (CONTAINING RadioBearerConfig)                           OPTIONAL,   -- Need M
    sk-Counter                               SK-Counter                                                            OPTIONAL,   -- Need N
    nonCriticalExtension                     RRCReconfiguration-v1610-IEs                                          OPTIONAL
}

MRDC-SecondaryCellGroupConfig ::=       SEQUENCE {
    mrdc-ReleaseAndAdd                      ENUMERATED {true}          OPTIONAL,   -- Need N
    mrdc-SecondaryCellGroup                 CHOICE {
        nr-SCG                                  OCTET STRING  (CONTAINING RRCReconfiguration),
        eutra-SCG                               OCTET STRING
    }
}
Example 2: reestablishPDCP, discardOnPDCP
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
    ...,
    [[
    srb-Identity-v1700                      SRB-Identity-v1700          OPTIONAL    -- Need M
    ]]
}
Observation 4	There are other examples in 38.331 that when parent Need M IE is not included, its child Need N field will be treated as “not present”.
In summary, to avoid inter-operability issue, we suggest RAN2 to confirm that Action 1 is the correct understanding. 
Proposal 1	RAN2 confirms that when pdcp-Config is not included and Need M works, the child Need N IE drb-ContinueROHC is treated as “not present”, so the UE shall reset ROHC protocol during PDCP re-establishment. 
In addition, we notice that the handling of Need N field isn’t clearly specified in TS 38.331 section 6.1.2 “Need codes and conditions for optional fields”, so we provided CR to capture a general principle in TS 38.331, the CR is provided in [1].
Proposal 2	Agree the CR in [1][2][3]. 
3. Conclusion
In this contribution, proposals and observations are:
Observation 1	Based on current specification, when drb-ContinueROHC field is included, the UE shall continue ROHC during PDCP re-establishment, otherwise, the UE shall reset ROHC.
Observation 2	If drb-ContinueROHC was signalled before, but the network does not include the parent Need M IE pdcp-Config in follow up RRC message, the UE behaviors are different.
Observation 3	Based on the definition of Need N, the UE does not store the Need N field. 
Observation 4	There are other examples in 38.331 that when parent Need M IE is not included, its child Need N field will be treated as “not present”.
Proposal 1	RAN2 confirms that during PDCP re-establishment, when pdcp-Config is not included and Need M works, the child Need N IE drb-ContinueROHC is treated as “not present” and the UE shall reset ROHC protocol (i.e. the UE does not store the drb-ContinueROHC field for future use). 
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