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1. [bookmark: _Ref165266342]Introduction
The WI NR UDC was closed after the last RAN2 meeting.
Recently we observe two issues for NR UDC and this paper is to discuss them.
2. Discussion
[bookmark: OLE_LINK1]2.1 UE capability of buffer size
In TS 38.306, udc-r17 has been defined as below:
	udc-r17
Defines whether the UE supports the uplink data compression operation as specified in TS 38.323 [16].
A UE that supports the uplink data compression operation shall support 8192 bytes for compression buffer per UDC DRB and support up to 2 UDC DRBs.
	UE
	No
	No



In TS 38.331, bufferSize-r17 is one configuration parameter for NR UDC.
UplinkDataCompression-r17 ::= CHOICE {  
    newSetup                SEQUENCE {
        bufferSize-r17              ENUMERATED {kbyte2, kbyte4, kbyte8, spare1},
        dictionary-r17              ENUMERATED {sip-SDP, operator}                               OPTIONAL,   -- Need N
    }
    drb-ContinueUDC-r17             ENUMERATED { true }                                          OPTIONAL    -- Need N
}

Firstly, we observe that the 2k, 4k or 8k is configurable from network point of view, and it depends on the use case and actual benefits for applying UDC for different services. Secondly, we also observe that the current requirement due to udc-r17 puts a relatively high threshold for UE implementation, i.e. 2*8192 bytes, so it puts extra implementation cost. So we would like to introduce an extra UE capability on buffer size, and details are as below:
(1) For udc-r17 (basic UE capability), it is updated into: the UE support UDC shall support 2048 bytes for compression buffer per UDC DRB, and support up to 2 UDC DRBs
(2) Introduce an extra UE capablity, e.g. supportOfBufferSize-r17   ENUMERATED {4096bytes, 8192bytes}, the field means the supported compression buffer per UDC DRB
(3) If the UE does not support supportOfBufferSize-r17 and the UE support udc-r17, the UE shall support 2048 bytes per UDC DRB; if the UE supports supportOfBufferSize-r17, the UE can support larger compression buffer per UDC DRB

With the above proposal, UEs can choose an appropriate way to report its capability, and it is also beneficial for UDC deployments.
Proposal 1: It is proposed that a UE that supports the uplink data compression operation shall support 2048 bytes for compression buffer per UDC DRB and support up to 2 UDC DRBs.
Proposal 2: It is proposed to introduce an extra UE capability on compression buffer size, e.g. ENUMERATED {4096bytes, 8192bytes}.

2.2 UE autonomous buffer reset
In TS 38.323, UDC buffer reset and checksum error handling have been defined:
	[bookmark: _Toc5723565]5.X.7	UDC buffer reset procedure
UDC works on the condition that compression buffer and de-compression buffer are synchronized. UDC buffer reset mechanism is to resynchronize buffer when error is detected. For resynchronization, UE shall reset the compression buffer to all zeros. 
[bookmark: _Toc5723566]5.X.8	UDC checksum error handling
UDC checksum error notification PDCP control PDU indicates the compression buffer and de-compression buffer are out of synchronization. When receiving the notification, the UE shall trigger UDC buffer reset procedure to resynchonize the compression buffer.



In our understandings, there can be two methods to do UDC buffer reset:
(1) The gNB detects checksum error, and then send error notification PDCP control PDU to the UE. And then, the UE initiates UDC buffer set procedure
(2) When error is detected by the UE (based on implementation), the UE can directly intiate buffer reset procedue (without UDC checksum error notification PDCP control PDU from the gNB)

Method (1) is reasonable, while method (2) also seems reasonable and it can also work, i.e. the gNB just resets its buffer after receiving buffer reset indication from the UE. Currently the TS 38.323 is not so clear on method (2), so we would like to clarify it.

Proposal 3: It is proposed to confirm the understanding that: when error is detected by the UE (based on implementation), the UE can directly initiate buffer reset procedure (without UDC checksum error notification PDCP control PDU from the gNB).

3. [bookmark: _Hlk46936119]Conclusions
In this paper, we discuss two issues: UE capability of buffer size and UE autonomous buffer reset. It is proposed:
Proposal 1: It is proposed that a UE that supports the uplink data compression operation shall support 2048 bytes for compression buffer per UDC DRB and support up to 2 UDC DRBs.
Proposal 2: It is proposed to introduce an extra UE capability on compression buffer size, e.g. ENUMERATED {4096bytes, 8192bytes}.
Proposal 3: It is proposed to confirm the understanding that: when error is detected by the UE (based on implementation), the UE can directly initiate buffer reset procedure (without UDC checksum error notification PDCP control PDU from the gNB).

For P1 and P2, we also provide TPs in section 4.
4. [bookmark: _Hlk80364567]TPs on UE capability of buffer size
TP for TS 38.306

[bookmark: _Toc12750889][bookmark: _Toc29382253][bookmark: _Toc37093370][bookmark: _Toc37238646][bookmark: _Toc37238760][bookmark: _Toc46488655][bookmark: _Toc52574076][bookmark: _Toc52574162][bookmark: _Toc90724014]4.2.4	PDCP Parameters
	Definitions for parameters
	Per
	M
	FDD-TDD DIFF

	continueEHC-Context-r16
Indicates that the UE supports EHC context continuation operation where the UE keeps the established EHC context(s) upon PDCP re-establishment, as specified in TS 38.323 [16].
	UE
	No
	No

	continueROHC-Context
Defines whether the UE supports ROHC context continuation operation where the UE does not reset the current ROHC context upon PDCP re-establishment, as specified in TS 38.323 [16].
	UE
	No
	No

	continueUDC-r17
Defines whether the UE supports continuation of uplink data compression protocol operation where the UE does not reset the buffer upon PDCP re-establishment, as specified in TS 38.323 [16].
	UE
	No
	No

	ehc-r16
Indicates that the UE supports Ethernet header compression and decompression using EHC protocol, as specified in TS 38.323 [16]. The UE indicating this capability and indicating support for at least one ROHC profile, shall support simultaneous configuration of EHC and ROHC on different DRBs.
	UE
	No
	No

	extendedDiscardTimer-r16
Indicates whether the UE supports the additional values of PDCP discard timer. The supported additional values are 0.5ms, 1ms, 2ms, 4ms, 6ms and 8ms, as specified in TS 38.331 [9].
	UE
	No
	No

	jointEHC-ROHC-Config-r16
Indicates whether the UE supports simultaneous configuration of EHC and ROHC protocols for the same DRB. 
	UE
	No
	No

	maxNumberROHC-ContextSessions
Defines the maximum number of ROHC header compression context sessions supported by the UE across all DRBs and multicast MRBs, excluding context sessions that leave all headers uncompressed.
	UE
	No
	No

	maxNumberEHC-Contexts-r16
Defines the maximum number of Ethernet header compression contexts supported by the UE across all DRBs and multicast MRBs and across UE's EHC compressor and EHC decompressor. The indicated number defines the number of contexts in addition to CID = "all zeros" as specified in TS 38.323 [16].
	UE
	No
	No

	outOfOrderDelivery
Indicates whether UE supports out of order delivery of data to upper layers by PDCP.
	UE
	No
	No

	pdcp-DuplicationMCG-OrSCG-DRB
Indicates whether the UE supports CA-based PDCP duplication over MCG or SCG DRB as specified in TS 38.323 [16].
	UE
	No
	No

	pdcp-DuplicationMoreThanTwoRLC-r16
[bookmark: _GoBack]Defines whether the UE supports PDCP duplication with more than two RLC entities as specified in TS 38.323 [16]. The UE supporting this feature supports secondary RLC entity(ies) activation and deactivation based on duplication RLC Activation/Deactivation MAC CE as specified in TS 38.321 [8]. A UE supporting this feature shall also support pdcp-DuplicationMCG-OrSCG-DRB, pdcp-DuplicationSplitDRB, pdcp-DuplicationSplitSRB and pdcp-DuplicationSRB.
	UE
	No
	No

	pdcp-DuplicationSplitDRB
Indicates whether the UE supports PDCP duplication over split DRB as specified in TS 38.323 [16].
	UE
	No
	No

	pdcp-DuplicationSplitSRB
Indicates whether the UE supports PDCP duplication over split SRB1/2 as specified in TS 38.323 [16].
	UE
	No
	No

	pdcp-DuplicationSRB
Indicates whether the UE supports CA-based PDCP duplication over SRB1/2 and/or, if (NG)EN-DC is supported, SRB3 as specified in TS 38.323 [16].
	UE
	No
	No

	shortSN
Indicates whether the UE supports 12 bit length of PDCP sequence number. RedCap UE shall always report "1".
Editor's Note:	FFS on whether the change is needed. 
	UE
	Yes
	No

	operatorDictionary-r17
Defines whether the UE supports UL data compression with operator defined dictionary. In this release, UE can only support one operator defined dictionary. If UE supports operator defined dictionary, the UE shall report versionofDictionary-17 and associatedPLMN-ID-r17 of the stored operator defined dictionary as defined in 38.331 [9]. This parameter is not required to be present if the UE is in VPLMN. The associatedPLMN-ID-r17 is only associated to the operator defined dictionary which has no relationship with UE’s HPLMN ID.
	UE
	No
	No

	supportedROHC-Profiles
Defines which ROHC profiles from the list below are supported by the UE:
-	0x0000 ROHC No compression (RFC 5795)
-	0x0001 ROHC RTP/UDP/IP (RFC 3095, RFC 4815)
-	0x0002 ROHC UDP/IP (RFC 3095, RFC 4815)
-	0x0003 ROHC ESP/IP (RFC 3095, RFC 4815)
-	0x0004 ROHC IP (RFC 3843, RFC 4815)
-	0x0006 ROHC TCP/IP (RFC 6846)
-	0x0101 ROHC RTP/UDP/IP (RFC 5225)
-	0x0102 ROHC UDP/IP (RFC 5225)
-	0x0103 ROHC ESP/IP (RFC 5225)
-	0x0104 ROHC IP (RFC 5225)
A UE that supports one or more of the listed ROHC profiles shall support ROHC profile 0x0000 ROHC uncompressed (RFC 5795).
An IMS voice capable UE shall indicate support of ROHC profiles 0x0000, 0x0001, 0x0002 and be able to compress and decompress headers of PDCP SDUs at a PDCP SDU rate corresponding to supported IMS voice codecs.
	UE
	No
	No

	standardDictionary-r17
Defines whether the UE supports UL data compression with SIP static dictionary as defined in TS 38.323 [16].
	UE
	No
	No

	supportOfBufferSize-r17
Defines which buffer size the UE can support as specified in TS 38.331 [9]. Kbyte4 means the UE shall support 4096 bytes for compression buffer per UDC DRB. Kbyte8 means the UE shall support 8192 bytes for compression buffer per UDC DRB.
	UE
	No
	No

	udc-r17
Defines whether the UE supports the uplink data compression operation as specified in TS 38.323 [16].
A UE that supports the uplink data compression operation shall support 20488192 bytes for compression buffer per UDC DRB and support up to 2 UDC DRBs.
	UE
	No
	No

	uplinkOnlyROHC-Profiles
Indicates the ROHC profile(s) that are supported in uplink-only ROHC operation by the UE.
-	0x0006 ROHC TCP (RFC 6846)
A UE that supports uplink-only ROHC profile(s) shall support ROHC profile 0x0000 ROHC uncompressed (RFC 5795).
	UE
	No
	No



TP for TS 38.331


[bookmark: _Toc60777468][bookmark: _Toc90651341]–	PDCP-Parameters
The IE PDCP-Parameters is used to convey capabilities related to PDCP.
PDCP-Parameters information element
-- ASN1START
-- TAG-PDCP-PARAMETERS-START

PDCP-Parameters ::=         SEQUENCE {
    supportedROHC-Profiles      SEQUENCE {
        profile0x0000               BOOLEAN,
        profile0x0001               BOOLEAN,
        profile0x0002               BOOLEAN,
        profile0x0003               BOOLEAN,
        profile0x0004               BOOLEAN,
        profile0x0006               BOOLEAN,
        profile0x0101               BOOLEAN,
        profile0x0102               BOOLEAN,
        profile0x0103               BOOLEAN,
        profile0x0104               BOOLEAN
    },
    maxNumberROHC-ContextSessions       ENUMERATED {cs2, cs4, cs8, cs12, cs16, cs24, cs32, cs48, cs64,
                                                cs128, cs256, cs512, cs1024, cs16384, spare2, spare1},
    uplinkOnlyROHC-Profiles             ENUMERATED {supported}      OPTIONAL,
    continueROHC-Context                ENUMERATED {supported}      OPTIONAL,
    outOfOrderDelivery                  ENUMERATED {supported}      OPTIONAL,
    shortSN                             ENUMERATED {supported}      OPTIONAL,
    pdcp-DuplicationSRB                 ENUMERATED {supported}      OPTIONAL,
    pdcp-DuplicationMCG-OrSCG-DRB       ENUMERATED {supported}      OPTIONAL,
    ...,
    [[
    drb-IAB-r16                         ENUMERATED {supported}      OPTIONAL,
    non-DRB-IAB-r16                     ENUMERATED {supported}      OPTIONAL,
    extendedDiscardTimer-r16            ENUMERATED {supported}      OPTIONAL,
    continueEHC-Context-r16             ENUMERATED {supported}      OPTIONAL,
    ehc-r16                             ENUMERATED {supported}      OPTIONAL,
    maxNumberEHC-Contexts-r16           ENUMERATED {cs2, cs4, cs8, cs16, cs32, cs64, cs128, cs256, cs512,
                                                    cs1024, cs2048, cs4096, cs8192, cs16384, cs32768, cs65536}    OPTIONAL,
    jointEHC-ROHC-Config-r16            ENUMERATED {supported}      OPTIONAL,
    pdcp-DuplicationMoreThanTwoRLC-r16  ENUMERATED {supported}      OPTIONAL
    ]],
    [[
    longSN-RedCap-r17                   ENUMERATED {supported}      OPTIONAL,
    udc-r17                         SEQUENCE {
        standardDictionary-r17          ENUMERATED {supported}      OPTIONAL,
        operatorDictionary-r17          SEQUENCE {
            versionOfDictionary-r17         INTEGER (0..15),
            associatedPLMN-ID-r17           PLMN-Identity
        }                                                           OPTIONAL,
        continueUDC-r17                 ENUMERATED {supported}      OPTIONAL
    }                                                               OPTIONAL                                                                 
    ]],
    [[
     supportOfBufferSize-r17                 ENUMERATED {kbyte4, kbyte8}        OPTIONAL
    ]]
}

-- TAG-PDCP-PARAMETERS-STOP
-- ASN1STOP
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