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1	Introduction
During the email discussion [Post116-e][088][UDC] UDC initial discussion, some issues have been discussed for NR UDC, and the set of draft CRs have been initially reviewed. But there are a few open issues that need to be clarified/concluded, i.e., 
a) Whether NR UDC is applicable for different MR-DC cases; 
b) Whether NR UDC is applicable for the split bearer type; 
c) Whether NR UDC is applicable to the CU-CP/UP splitting scenario.
While we understand there may be different level of understanding regarding the necessity or impact for these scenarios, we believe it meaningful to get a clear conclusion on them. In the reminder of this contribution, we provide some analysis, and we conclude that all a), b) and c) should be supported in Rel-17 (with the exception that we may need to exclude MR-DC with the EPC, i.e., EN-DC.)
 2	Discussion
2.1 Whether NR UDC is applicable for different MR-DC cases
In the WID, we do have the description on the scenario, i.e., 
Support UDC for NR SA scenario:
However, we believe this should be discussed mainly for two reasons
1) the WID in our understanding does not exclude NR-DC at all, so the NR UDC mechanism should support NR-DC as we will discuss in details in this section and TPs provided in the Annex A, and
2) there is real deployment for other MR-DC scenarios according to our observation. On one hand, it is not necessary to limit UDC applicability without considering the requirement from real deployment, and on the other hand, it seems clear that if we support NR-DC as said in 1), the extra complexity for other MR-DC cases is marginal. 
If NR UDC is supported for MR-DC, the main issue is how to allocate the number of UDC DRBs between MN and SN, as there is a limitation on the max number of DRBs configured with UDC.
There are basically three options, i.e., 
· Option 1: only MN can configure UDC, SN cannot configure UDC. The spec change is small (see Annex A, A.1 below), but the restriction is also obvious. 
· Option 2: limit the max UDC DRB number in SN to 1, i.e. the max UDC DRB number configured by MN is also 1. The benefit is there would not be any signaling exchange between MN and SN. An example of changes for this option is as shown by Annex A, A.2. 
· Option 3: the MN will send the configured UDC DRB number to SN or the UDC DRB number that can be configured with UDC to SN. This option’s advantage is the flexibility of the UDC configuration which would improve the resource efficiency. We can reuse ROHC similar mechanism, i.e. send the max number limitation to SN via CG-ConfigInfo. An example of changes for this option is as shown by Annex A, A.3. 
The above mainly clarify the changes to the RRC spec, as the required changes to other specs are limited. More specifically, 
· For Option 1, we can consider it as UDC could not be applied for MR-DC scenarios. So it seems no extra changes to 37.340 are needed except for those in [2]
· For Option 2 or 3, at least UDC can be applied for NR-NR DC. For NGEN-DC and NE-DC, since NR PDCP is used and NR UDC is only performed in PDCP layer, there is no difference as NR-NR DC. So to make the specification simple, we propose not to distinguish NR-NR DC from other DC scenarios i.e. NR UDC is allowed to be configured in MR-DC. The example of the modification to 37.340 can be found in Annex B. Please note if only NR-NR DC is supported, it actually requires more effort, as we should add more clarification in 38.331 CR and 37.340 CR.
In short, it can be observed that the extra standardization effort to support MR-DC is not too much. The spec modification for NR DC can be reused directly for NGEN-DC and NE DC directly, i.e. no extra modification is needed for these two DC cases.
It is noted that MR-DC with the EPC, i.e., EN-DC may be problematic, as it involves LTE PDCP. And considering the deployments and spec impacts, it is proposed that
Proposal 1 NR UDC is supported for MR-DC with 5GC, i.e., including NR-DC, NGEN-DC, and NE-DC. 
Proposal 2 Further discuss which option to adopt for supporting NR UDC in MR-DC.

2.2 Whether NR UDC is applicable for the split bearer type
This was the issue 5 discussed in [1]. The following is what has been summarized therein
8 companies agree NR UDC can be applied to split bearer, similar as ROHC. 1 company wants to keep it simple considering the TU. 1 company prefers to have same functionality as LTE. One company has no strong view. Considering majority view, the rapporteur suggests that we can reuse the ROHC mechanism, i.e. UDC can be applied to split bearer.
As has been stated during the previous email discussions, to support NR UDC for the split bearer type, is actually in line with the WID guidance ‘Taking LTE UDC mechanism as baseline where appropriate’, for that in LTE, UDC follows RoHC mechanism in terms of supporting of split bearer, but there were no technical issues to support. Therefore, as now in NR RoHC works for the split bearer type, it seems reasonable to also support UDC for it. 
Perhaps the main (or only) technical issue is PDCP re-ordering. This however, is largely network implementation. 
The extra standardization effort is marginal, as can be seen in the Annex B. 
Given the majority’s support, our proposal remains:
Proposal 3 NR UDC can be applied to split bearer.
2.3 Whether NR UDC is applicable to the CU-CP/UP splitting scenario 
This was the issue 6 discussed in [1]. The following is what has been summarized therein
6 companies agree that NR UDC can be applied to the scenario of CU-CP and CU-UP splitting. 2 companies think UDC is RAN2 only and RAN3 is not involved. 1 company want to keep UDC simple to be aligned with allocated TU. 1 company thinks this should be discussed in RAN3. 1 company thinks this can be leave as FFS and LS is helpful and 5 companies think we can send LS to RAN3 after RAN2 has enough progress. 
According to the discussion during the above email, we could see that great majority thinks CU-CP/UP splitting deployment case should be supported by NR UDC. It is also clear that from UE perspective, the support of NR UDC should be agnostic to whatever the network architecture at the network side. Therefore it seems reasonable to inform RAN3 that from RAN2 point of view NR UDC should be supported for also for CU-CP/UP splitting scenario, and the final decision as well as the required specification work are up to RAN3. 
Proposal 4: Send an LS to RAN3 to inform that from RAN2 point of view NR UDC should be supported also for the CU-CP/UP splitting scenario. The final decision as well as the required specification work are up to RAN3. 
In Annex C, a draft LS to RAN3 is provided.
3.	Proposals
The open issues for NR UDC introductions have been discussed and summarized in [1]. There are some remaining aspects to clarify, which are the focus of this paper. Our views for these issues are in the following. 
Whether NR UDC is applicable for different MR-DC cases
Proposal 1 NR UDC is supported for MR-DC with 5GC, i.e., including NR-DC, NGEN-DC, and NE-DC. 
Proposal 2 Further discuss which option to adopt for supporting NR UDC in MR-DC.

Whether NR UDC is applicable for the split bearer type
Proposal 3 NR UDC can be applied to split bearer.
For the above proposals 1-3, we use examples in Annex A and B to show that additional specification effort is limited. 

Whether NR UDC is applicable to the CU-CP/UP splitting scenario
Proposal 4: Send an LS to RAN3 to inform that from RAN2 point of view NR UDC should be supported also for the CU-CP/UP splitting scenario. The final decision as well as the required specification work are up to RAN3.
For proposal 4 we provide a draft LS in Annex C.
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Annex A
In this section, TPs for option 1-3 indicated in section 2.1 are given.
A.1	Changes for Option 1
	uplinkDataCompression
Indicates the UDC configuration that the UE shall apply. Network does not configure uplinkDataCompression for a DRB, if headerCompression or ethernetHeaderCompression is already configured or outOfOrderDelivery or DAPS is configured for the DRB. The maximum number of DRBs where uplinkDataCompression can be applied is two. For MR-DC, only MN can configure uplinkDataCompression for a DRB. The network reconfigures uplinkDataCompression only upon reconfiguration involving PDCP re-establishment. 



A.2	Changes for Option 2
	uplinkDataCompression
Indicates the UDC configuration that the UE shall apply. Network does not configure uplinkDataCompression for a DRB, if headerCompression or ethernetHeaderCompression is already configured or outOfOrderDelivery or DAPS is configured for the DRB. The maximum number of DRBs where uplinkDataCompression can be applied is two. For MR-DC, the max number of UDC bearer can be 1 in MN or in SN. The network reconfigures uplinkDataCompression only upon reconfiguration involving PDCP re-establishment. 



A.3	Changes for Option 3
–	CG-ConfigInfo
ConfigRestrictInfoSCG ::=       SEQUENCE {
    allowedBC-ListMRDC              BandCombinationInfoList                                           OPTIONAL,
    powerCoordination-FR1               SEQUENCE {
        p-maxNR-FR1                     P-Max                                                         OPTIONAL,
        p-maxEUTRA                      P-Max                                                         OPTIONAL,
        p-maxUE-FR1                     P-Max                                                         OPTIONAL
    }                                                                                                 OPTIONAL,
    servCellIndexRangeSCG           SEQUENCE {
        lowBound                        ServCellIndex,
        upBound                         ServCellIndex
    }                                                                                                 OPTIONAL,   -- Cond SN-AddMod
    maxMeasFreqsSCG                     INTEGER(1..maxMeasFreqsMN)                                    OPTIONAL,
    dummy                               INTEGER(1..maxMeasIdentitiesMN)                               OPTIONAL,
    ...,
    [[
    selectedBandEntriesMNList        SEQUENCE (SIZE (1..maxBandComb)) OF SelectedBandEntriesMN        OPTIONAL,
    pdcch-BlindDetectionSCG          INTEGER (1..15)                                                  OPTIONAL,
    maxNumberROHC-ContextSessionsSN  INTEGER(0.. 16384)                                               OPTIONAL
    ]],
    [[
    maxIntraFreqMeasIdentitiesSCG     INTEGER(1..maxMeasIdentitiesMN)                                 OPTIONAL,
    maxInterFreqMeasIdentitiesSCG     INTEGER(1..maxMeasIdentitiesMN)                                 OPTIONAL
    ]],
    [[
    p-maxNR-FR1-MCG-r16               P-Max                                                           OPTIONAL,
    powerCoordination-FR2-r16         SEQUENCE {
        p-maxNR-FR2-MCG-r16                P-Max                                                      OPTIONAL,
        p-maxNR-FR2-SCG-r16                P-Max                                                      OPTIONAL,
        p-maxUE-FR2-r16                    P-Max                                                      OPTIONAL
    }                                                                                                 OPTIONAL,
    nrdc-PC-mode-FR1-r16    ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic}                OPTIONAL,
    nrdc-PC-mode-FR2-r16    ENUMERATED {semi-static-mode1, semi-static-mode2, dynamic}                OPTIONAL,
    maxMeasSRS-ResourceSCG-r16       INTEGER(0..maxNrofCLI-SRS-Resources-r16)                         OPTIONAL,
    maxMeasCLI-ResourceSCG-r16       INTEGER(0..maxNrofCLI-RSSI-Resources-r16)                        OPTIONAL,
    maxNumberEHC-ContextsSN-r16      INTEGER(0..65536)                                                OPTIONAL,
    allowedReducedConfigForOverheating-r16      OverheatingAssistance                                 OPTIONAL,
    maxToffset-r16                   T-Offset-r16                                                     OPTIONAL
    ]],
    [[
    maxNumberUDC-DRB                 INTEGER(0..2)                                                               OPTIONAL
    ]]
}

	maxNumberUDC-DRB
Indicates the maximum number of UDC DRBs allowed to SN terminated bearer.





Annex B
6.3	PDCP Sublayer
In EN-DC, CA duplication (see [3]) can be applied in the MN and in the SN, but MCG bearer CA duplication can be configured only in combination with E-UTRAN PDCP and MCG bearer CA duplication can be configured only if DC duplication is not configured for any split bearer.
In NGEN-DC, CA duplication can only be configured for SCG bearer. In NE-DC, CA duplication can only be configured for MCG bearer. In NR-DC, CA duplication can be configured for both MCG and SCG bearers, and can be configured together with DC duplication.
[bookmark: _GoBack]In MR-DC, RoHC and, EHC and UDC (as described in TS 36.323 [15] and TS 38.323 [16]) can be configured for all the bearer types.
Annex C

Title:	LS on supporting NR UDC for CU-CP/UP splitting
Response to:	
Release:	Rel-17
Work Item:	NR_UDC-Core
Source:	RAN2
To:	RAN3
CC:	

Contact Person:
Name:	Erlin Zeng
Tel. Number:	
E-mail Address:	erlin.zeng@catt.cn

Send any reply LS to:	3GPP Liaisons Coordinator, mailto:3GPPLiaison@etsi.org

Attachments:	


1. Overall Description:
[bookmark: OLE_LINK59][bookmark: OLE_LINK60]RAN2 has agreed to support UDC in NR. And RAN2 thinks this feature should be supported whatever the architecture of NG-RAN node is since UE is completely agnostic of the NG-RAN architecture i.e. split or non split. However,RAN2 would like to leave the final decision on whether/how to support this feature in CP/UP separation scenario to RAN3.
[bookmark: OLE_LINK56][bookmark: OLE_LINK57][bookmark: OLE_LINK58]More specifically, RAN2 understands that if RAN3 decides to support NR UDC for the CU-CP/UP splitting scenario, the following parameters can be configured per RLC-AM DRB from CU-CP to CU-UP:
· Buffer size: indicates the buffer size applied for UDC as will be specified in TS 38.331, value range is {2kbytes, 4kbytes, 8kbytes}, and one spare value is reserved.
· Dictionary: indicates which pre-defined dictionary is used for UDC as will be specified in TS 38.323, ENUMERATED {sip-SDP, operator}.The value sip-SDP means that UE shall prefill the buffer with standard dictionary for SIP and SDP as will defined in TS 38.323, and the value operator means that UE shall prefill the buffer with operator-defined dictionary

2. Actions:
To: RAN3
ACTION:   RAN2 kindly asks RAN3 to take the above information into account, and decide whether to support NR UDC for the CU-CP/UP splitting scenario, and if yes, complete related CR as per the WI completion schedule.

3. Date of Next RAN2 Meetings:
RAN2#117-e	21 February- 3 March 2022	Online
RAN2#118-e	16 -27 May 2022	Online
