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1
Introduction

This document is for summary of the following discussions:

· [AT118-e][038][UDC] UDC Corrections (CATT)


Scope: Treat R2-2204492, R2-2205071, R2-2205719, R2-2206096, R2-2206148, R2-2206149. Ph1 Determine agreeable part, Ph2 for agreeable parts agree CRs


Intended outcome: Report, Agreed CRs


Deadline: Schedule 1 (if needed CB online W2)

The participants are invited to leave their contact information in the following table. 

	Company
	Delegate name (email address)

	CATT
	Erlin Zeng (erlin.zeng@catt.cn)

	LG
	Geumsan Jo (Geumsan.jo@lge.com)

	Lenovo
	Hyung-Nam Choi (hchoi5@lenovo.com)

	Samsung
	Sangkyu Baek (sangkyu.baek@samsung.com)

	Huawei, HiSilicon
	Jun Chen (jun.chen@huawei.com)

	ZTE
	Fei dong (dong.fei@zte.com.cn)

	Qualcomm
	Ruiming Zheng (rzheng@qti.qualcomm.com)

	OPPO
	Zhe Fu (fuzhe@OPPO.com)

	Apple
	Ralf Rossbach (rrossbach@apple.com)

	Mediatek
	Yuanyuan Zhang (yuany.zhang@mediatek.com)

	vivo
	Chenli (Chenli5g@vivo.com)

	Intel
	Yujian Zhang (yujian.zhang@intel.com)

	CMCC
	Ningyu Chen (chenningyu@chinamobile.com)

	Ericsson
	Ritesh Shreevastav (ritesh.shreevastav@ericsson.com)


2
Ph1 – discussions on issues and CRs
2.1 On RAN3 LS in R2-2204492
On the following LS from RAN3, Rapporteur’s understanding is the related work has already been taken into account, so no further action is required. Therefore one proposal is simply made below. 

R2-2204492
Reply LS on NR UDC for CU-CP/UP splitting scenario (R3-222724; contact: CATT)
RAN3
LS in
Rel-17
NR_UDC-Core
To:RAN2
Cc:RAN

Proposal 1 
LS in R2-2204492 is noted. No further action required in RAN2. 
2.2 On R2-2205071
UE capability related issue 

In R2-2205071, there are discussions on UDC UE capability, and the following are proposed

Proposal 1 (R2-2205071): 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 (R2-2205071) It is proposed to introduce an extra UE capability on compression buffer size, e.g. ENUMERATED {4096bytes, 8192bytes}.
There are also TPs based on these proposals. But Rapporteur would like to first collect companies’ views on these proposals. TPs may be discussed in ph2. 

Companies can share their views in the following.

Question 1
Do you agree with Proposal 1 (R2-2205071) and Proposal 2 (R2-2205071)? 
	Company
	Agree or not
	Comments if any

	LG
	Disagree
	For P1, in LTE, the UE that supports the uplink data compression operation shall support 8192 bytes for compression buffer per UDC DRB. As mentioned in WID, we should take the LTE principle as a baseline if there is no problem.

For P2, we do not see the benefit to introduce the additional UE capability on compression buffer size.

	Lenovo
	
	We wonder what the issue is on UDC buffer size for an NR UE compared to an LTE UE.

	Samsung
	No
	We think the current requirement (2*8192 bytes) does not bring much complexity in implementation.

	Huawei, HiSilicon
	Yes
	Proponent.

Firstly, regarding Lenovo’s question, the main difference is that NR has much higher data rate than LTE, and the buffer size may lead to different impacts to different UEs, e.g. implementation of UDC in UE’s software level or hardware level. In other words, due to different implementations, the same buffer size may lead to significant differences between LTE and NR.

Secondly, as mentioned in R2-2205071, the concern is more about the cost at UE side. It is noted that similar concern was also observed at network side, so the network can configure different buffer sizes for UEs (because the network may configure UDC for lots of UEs and then the buffer size requirements will be important).

Thirdly, we think that P1 and P2 are compatible with the current UE capability udc-r17, and it is more flexble. For example, if the UE can 
ndicate P1 and also 8192 bytes in P2, it is exactly the same as the current capability udc-r17.

In general, we think P1 and P2 have some benefits, and it would lower the threshold for UEs to implement NR UDC.

	CATT
	No strong view
	

	ZTE
	No
	We think following the LTE rule is enough.

	Qualcomm
	Agree
	We are fine with the proposals.

	OPPO
	No
	Following the LTE rule is sufficient.

	Apple
	Yes
	We are fine to support P1 and P2.

	Mediatek
	Yes
	We are supportive on both proposals. 

	Vivo
	Agree
	It may be helpful to enable low end UEs(e.g. RedCap) to apply UDC.

	Intel
	No
	2*8k byte requirement is the same as LTE. Not sure why in NR such requirement should be lowered.

	CMCC
	Yes
	Considering on the UE cost, we are supportive to introduce the UE capability for buffer size.

	Ericsson
	No
	Agree with Lenovo. There should be no issue.


Conclusion

14 companies shared their views: 6 companies agree with the proposal, and 7 disagree, and 1 no strong view. 

As there seems to be some technical concern that need to be addressed, Rapporteur suggests to discuss this further. 

Proposal 2 Further discuss UE capabilities related proposals in R2-2205071. 

On the case when UE detects error

One more proposal is made in the paper on the case when UE detects error, i.e., 

Proposal 3 (R2-2205071): 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).
Rapporteur thinks this is possible based on implementation, but not sure if any changes to the specification is necessary. Companies can share their views in the following.

Question 2
Do you agree with Proposal 3 (R2-2205071), and if yes, do you think any changes to the spec is needed?
	Company
	Agree or not
	Comments if any (e.g., if you see a need to change the spec you can explain what is it)

	LG
	Disagree
	We are not sure how can detect the error on UDC in TX side. The error can be detected only in the RX side. 

	Lenovo
	
	At least we agree that from specification pov the UE can initiate buffer reset procedure w/o notification from gNB.

	Samsung
	Yes without spec change
	Error detection at the UE side is not common. It’s ok to leave the spec as it is.

	Huawei, HiSilicon
	Yes
	Proponent.

[Huawei2] Thanks to CATT for providing the information below (i.e. RAN2#101 meeting agreement), and we are ok to apply the LTE agreement to NR UDC.

	CATT
	Yes but
	Agree this is possible based on UE implementation. It seems we have the following agreement during LTE discussions

Agreement:    

      The UE can set FR bit to trigger a history buffer reset without getting a request from eNB before.

So a possible WF is that we could confirm this for NR as well, and if needed this can be reflected in the chair’s notes and there is no impact to spec. 

	ZTE
	Yes without spec change
	We are also wondering how UE can identify the error in the case of there is no any feedback from NW. Anyway, we think UE can do this, we can reflect in chairman’s notes.

	Qualcomm
	No
	Current spec already allows UE to do so, and it is clear enough in the spec. Introducing redundant information in spec may cause additional procedure impact and unnecessary clarification which is not preferred. 

If really needed, we think a clarification in the chair’s notes is fairly enough and no need to change the spec.

	OPPO
	Yes without spec change
	The current spec does not block this behaviour. No spec change is needed.

	Apple
	See comment
	This can be handled based on UE implementation. When the compression buffer has been reset the UE sets the FR (reset) bit in the next packet. This triggers the gNB to reset the compression buffer as well. We think no specification change is required, ok to capture in chair notes if needed.

	Mediatek
	Yes without spec change
	It’s ok to capture the understanding in the chairman note. 

	vivo
	Yes without spec change
	We are ok to follow LTE agreement in NR, and it can be reflected in chair’s notes.

	Intel
	Yes without specification change
	Current specification does not prohibit UE from doing so, therefore no need to update specification.

	CMCC
	Yes
	Clarification for CATT looks good.

	Ericsson
	No spec change is needed
	


Conclusion

It seems almost all the companies do not see a need for specification change. Some companies wonders how UE detects the error. Some companies think it is fine to clarify something in the Chair’s notes. 

Rapporteur suggests to capture some understanding in the RAN2 minutes. 

Proposal 3 No spec change is needed, and the following is captured in the meeting minutes:

“RAN2 confirms the following understanding: current specification does not prevent UE from initiating buffer reset procedure without UDC checksum error notification PDCP control PDU from the gNB.”
2.3 On R2-2205719
In R2-2205719, the following change was proposed to TS 38.323, section 6.3.3

	6.3.3
Data
Length: Variable

This field includes one of the followings:

-
Uncompressed PDCP SDU (user plane data, or control plane data);

-
Compressed PDCP SDU (user plane data only);
-
UDC header and UDC Data Block if UDC is configured.
NOTE:
All fields other than PDCP PDU header and MAC-I belong to Data field.‎


Rapporteur thinks this change is useful, as there has been similar text in the LTE specification. Companies can share their views in the following. 

Question 3
Do you agree with the above change proposed by R2-2205719?
	Company
	Agree or not
	Comments if any

	LG
	Disagree
	This issue was already discussed in RAN2#115 [AT115-e][022][NR16] RLC & PDCP (Nokia). The outcome of the discussion was to add the NOTE, as shown above. No further clarification is needed.

[Samsung] This issue was NOT discussed. [AT115-e][022] is about Rel-16 NR IIOT, not about Rel-17 UDC.

[LG] The UDC issue was fully considered in [AT115-e][022]. Please check the 3.2.1 of R2-2109149.

3.2.1
Phase 1 about EHC header ciphering 

R2-2107665
CR for the ciphering of EHC header
Samsung
CR
Rel-16
38.323
16.4.0
0080
-
F
NR_IIOT-Core

Reason for change:

In RAN2#107bis, RAN2 made the following agreements:

· The EHC function is in PDCP

· The EHC header is located after the SDAP header, and it is ciphered 

However, the current PDCP specification does not capture that the EHC header is ciphered. 

In Rel-15 LTE UDC, the similar issue, i.e. the UDC header is ciphered, was specified as follows:
There was two-phases discussion, and the outcome was to add a generic note. At that time, there was also attempt to remove UDC related text from LTE PDCP specification for the alignment. But, some companies have concerns to remove the legacy text, and thus, the UDC related text was kept.

If now companies want alignment between NR PDCP and LTE PDCP, the solution is to remove UDC related text from the LTE PDCP specification.

The NOTE covers all the potential issues.

[Samsung2] As you quoted, the discussion was whether to add some texts on EHC, not UDC at all. That discussion was for Rel-16 IIOT where NR UDC was out of scope. A motivation of the proposed text was that LTE UDC had similar expression. But it does not mean that we have discussed UDC text in NR. 

[LG] In RAN2#115, Samsung proposed to add an EHC related text similar to UDC related text in LTE. But after long discussion, RAN2 agreed to have a generic NOTE to cover EHC as well as UDC. Thus, it is not correct to say that UDC was not considered at that time. Note that intention of including the NOTE was to remove this kind of discussion in a future (Samsung was also involved in this discussion).

And, in NR PDCP specification, if something need to be changed, there should be a technical reason. Alignment to LTE PDCP specification is not a valid reason because nothing broken in NR PDCP specification. 

What is worse is that if your proposed text is added, readers may be confused whether UDC header and data block belong to Data field or not, because the NOTE clearly says that all fields other than PDCP PDU header and MAC-I belong to Data field. Moreover, if your proposed text is added, there will be another proposals submitted in a future to add ROHC related text and EHC related text.

	Lenovo
	Disagree
	The note already covers UDC header and data block. We think that the similar text in LTE is redundant (there is a similar note specified there).

	Samsung
	Agree (proponent)
	Alignment with LTE 36.323 is better to avoid any further confusion.

Also, a motivation of this correction is that it’s not clear whether UDC header and UDC data block are considered as data. 

	CATT
	Agree
	We think it is OK as in LTE spec we have similar texts. 

	Huawei, HiSilicon
	Disagree
	[Huawei2] At RAN2#115-e meeting, there were similar discussions in R16 UP session, and RAN2 agreed to introduce a generic Note (also shown above). The relevant minutes is listed as below.

We think the note can cover UDC case.
[image: image1.jpg]R2-2107665 CR for the ciphering of EHC header Samsung CR Rel-16 38.323 16.4.0 0080 -
F NR_IIOT-Core.
- [022] Rap: revised to add a generic note into PDCP: “NOTE: Al fields other than PDCP PDU
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= [022] Agreed






	ZTE
	Disagree
	Agree with HW.

	Qualcomm
	Agree
	Since LTE UDC has similar text.

	OPPO
	Tend to Agree
	A similar text is already in LTE spec.

	Apple
	Tend to Agree
	The existing note already covers the UDC header and UDC data block and we have figure 5.14.3-1, there is no room for misinterpretation. On the other hand, the UDC data block is also used in the procedure text and there is no change in functionality here, it might be ok only for consistency with LTE.

	Mediatek
	Agree
	It’s OK to align the text with LTE spec. 

	vivo
	No strong view
	Either way is ok. We are fine to follow the majority.

	Intel
	Agree
	

	Ericsson
	Agree
	


Conclusion

13 companies shared their views: 8 agree, 4 disagree, and 1 no strong view. 

Proposal 4 Further discuss the change proposed in R2-2205719.
2.4 On R2-2206096 (RRC CR based on ASN.1 review)

Changes in R2-2206096 result form pre discussions of ASN.1 review. More specifically, the changes include the following to ASN.1, 

	UplinkDataCompression-r17 ::= CHOICE {  

    newSetup                      SEQUENCE {

        bufferSize-r17                ENUMERATED {kbyte2, kbyte4, kbyte8, spare1},

        dictionary-r17                ENUMERATED {sip-SDP, operator}                            OPTIONAL    -- Need N

    },

    drb-ContinueUDC           NULL
}


and the following to the field description (the original field description for drb-ContinueUDC was merged into that of uplinkDataCompression), i.e., 

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. The network reconfigures uplinkDataCompression only upon reconfiguration involving PDCP re-establishment. If the field is set to drb-ContinueUDC, the PDCP entity continues the uplink data compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. The field is set to drb-ContinueUDC 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.
	UplinkDataCompression field descriptions

	bufferSize
This field indicates the buffer size applied for UDC as specified in TS 38.323 [5]. Value kbyte2 means 2048 bytes, kbyte4 means 4096 bytes and so on.

	dictionary
This field indicates which pre-defined dictionary is used for UDC as specified in TS 38.323 [5]. The value sip-SDP means that UE shall prefill the buffer with standard dictionary for SIP and SDP defined in TS 38.323 [5], and the value operator means that UE shall prefill the buffer with operator-defined dictionary.

	



Companies can share their views in the following.
Question 4
Do you agree to the changes in R2-2206096?
	Company
	Agree or not
	Comments if any

	LG
	Disagree
	In the current specification, the filed description for drb-ContinueROHC and drb-ContinueEHC is captured in RRC specification. In addition, the ENUMERATED is used for value for drb-ContinueROHC and drb-ContinueEHC. For consistency, we want to keep the current text for drb-ContinueUDC if there is no problem.

For removing the suffix ‘-r17’, we do not have a strong opinion.

	Lenovo
	Agree but
	Cover page: WI code “NR_UDC_enh-Core” needs to be replaced by “NR_UDC-Core”; Impact analysis not needed.

Red text in the field description of uplinkDataCompression needs to be corrected to black.

	Samsung
	Agree
	

	CATT
	Agree
	

	ZTE
	Agree
	

	Qualcomm
	Agree but
	We agree the CR. However, the cover-page needs some improvements.

· In cover page, actually the main change should be changing the drb-ContinueUDC value field to NULL and updating of field description. Removing -r17 is additional editorial. It is better to update the reason for change, i.e., the drb-ContinueUDC-r17 shouldn’t be optional since UplinkDataCompression-r17 is a CHOICE type and elements cannot be optional  

· The impact analysis and inter-operability is not needed since Rel-17 is not frozen.

· Consequences if not approved. It is not true to say drb-ContinueUDC cannot be configured without this CR. It is just ‘The UDC specification would not follow the general RRC ASN.1 conventions (i.e. inconsistency remains).’  

	OPPO
	Disagree
	Similar view as LG.

	Apple
	Agree
	Based on the ASN.1 discussion on the reflector.

	Mediatek
	Agree
	

	vivo
	Agree
	

	Intel
	Agree
	

	Huawei, HiSilicon
	Agree
	

	Ericsson
	Agree
	


Conclusion

13 companies shared their views: 11 companies agree, while 2 disagree. 

As there is great majority’s support and the changes are not technically wrong, Rapporteur suggests to agree on it. Remaining details such as cover sheet can be checked in Ph2. 

Proposal 5 The changes proposed in R2-2206096 are agreeable.
2.4 On R2-2206148
In R2-2206148, the changes seem to be mostly editorial, but the 1st change as shown below is to clarify a configuration restriction. 

	Changes proposed to the TS 38.323, based on the coversheet of R2-2206148:

1. In clause 4.2.2 the clarification has been added saying „UDC is not supported simultaneously with ROHC or EHC for the same DRB“.
2. In clause 6.3.8 the value range of the reserved bits for PDU type has been updated.

3. Figure B.2.1-1 has been revised by adding ellipsis to indicate that the size of UDC data block can take more than 1 octet.

4. Some editorial issues have been fixed.


Rapporteur’s understanding is that for the 1st change, it should be clear already in the RRC specification. For the other editorial changes, they seem to be agreeable. Companies can share their views in the following.
Question 5 
Do you agree with the changes proposed by R2-2206148?
	Company
	Which changes (1-4) do you agree?
	Comments if any

	LG
	Agree for 2, 3, 4
	For first change, such configuration restriction should be specified in RRC specification, not in PDCP specification. As it is already captured in RRC spec., no change is needed.

	Lenovo
	Agree on 1-4
	Proponent. On change 1: there is another case where a requirement from RRC has been duplicated in PDCP, see below.

In 38.331, field description of headerCompression says:

“ROHC and EHC can be both configured simultaneously for a DRB or a multicast MRB.”

In 38.323, 4.2.2 says:

“Each header compression protocol is independently configured for a DRB/MRB.”

	Samsung
	2,3,4
	For 1, RRC spec is clear.

	Huawei, HiSilicon
	2, 3, 4
	For the 1st change “UDC is not supported simultaneously with ROHC or EHC for the same DRB.”, it is not needed as TS 38.331 has specified such requirements.

Other changes are ok.

	CATT
	2, 3, 4
	

	ZTE
	2,3,4
	

	Qualcomm
	2, 3, 4 
	

	OPPO
	2, 3, 4
	

	Apple
	2, 3, 4
	

	Mediatek
	2,3,4
	

	vivo
	2, 3, 4
	

	Intel
	2, 3, 4
	For the 1st change, the restriction in RRC should be sufficient, and there is no need to duplicate the restriction in PDCP spec.


Conclusion

It seems vast majority thinks changes 2-4 are OK. Rapporteur suggests to agree on those. The 1st change is already reflected in RRC so no proposal is made on it for now. 

Proposal 6 The changes 2, 3 and 4 proposed in R2-2206148 are agreeable.
2.5 On R2-2206149
The proposal is to merge the descriptions of standardDictionary-r17, operatorDictionary-r17 and continueUDC-r17 under udc-r17 in the TS38.306.

Companies can share their views in the following.

Question 5 
Do you agree with the changes proposed by R2-2206149?
	Company
	Agree or not
	Comments if any

	Lenovo
	Agree
	Proponent

	Samsung
	No strong view
	

	Huawei, HiSilicon
	Yes
	

	CATT
	No strong view
	There seem to be different places in the current spec where grouping is used or not. The changes are acceptable to us anyway. 

	Zte
	No strong view
	

	Qualcomm
	Agree
	

	OPPO
	No strong view
	

	Apple
	No strong view
	Ok to have this change for consistency with ASN.1 definition, in case an update gets agreed.

	Mediatek
	No strong view
	

	vivo
	Agree
	The modification improves readability.

	Intel
	No strong view
	

	CMCC
	No strong view
	


Conclusion

4 companies agree with the proposal, and the other companies do not have strong view. Rapporteur suggests to agree on the proposal.  

Proposal 7 The change proposed in R2-2206149 is agreeable.

3
Ph2 
To be added after ph2 discussions. 

4
Conclusion
After phase 1 discussions, the following are proposed

Potentially easy agreement / Needs discussions
R3 LS

Proposal 1 
LS in R2-2204492 is noted. No further action required in RAN2.
331 CR (non ue capability, resulted from pre discussion for ASN.1 review)

Proposal 5 
The changes proposed in R2-2206096 are agreeable.
323 CRs

Proposal 4
Further discuss the change proposed in R2-2205719.

Proposal 6 
The changes 2, 3 and 4 proposed in R2-2206148 are agreeable.
UE capability related

Proposal 2 
Further discuss UE capabilities related proposals in R2-2205071.
Proposal 3 
No spec change is needed, and the following is captured in the meeting minutes:

“RAN2 confirms the following understanding: current specification does not prevent UE from initiating buffer reset procedure without UDC checksum error notification PDCP control PDU from the gNB.”
Proposal 7 
The change proposed in R2-2206149 is agreeable.

5
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