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Introduction
This is a summary document of the following offline discussion:
[AT119-e][021][UDC] UDC corrections (Samsung)
	Scope: Treat R2-2207940, R2-2208205, R2-2208587. Determine agreeable parts. For the agreeable parts, agree CRs.
	Intended outcome: Report, Agreed CRs (if any)
	Deadline: Schedule 1
The scope of this discussion includes the following contributions:
R2-2207940	Discussion on UE behaviour about UDC in RRC resume procedure	Huawei, HiSilicon	discussion	Rel-17	NR_UDC-Core
R2-2208205	Removal of UDC in the description of Data field	Lenovo	draftCR	Rel-15	36.323	15.7.0	F	LTE_UDC-Core
R2-2208587	Clarification on UDC packet	Samsung	draftCR	Rel-17	38.323	17.1.0	F	NR_UDC-Core
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	Geumsan Jo
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	Lenovo
	Hyung-Nam Choi
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	Fei Dong
	Dong.fei@zte.com.cn
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	erlin.zeng@catt.cn

	OPPO
	Zhe Fu
	fuzhe@OPPO.com

	Qualcomm
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	rzheng@qti.qualcomm.com

	Intel
	Yujian Zhang
	yujian.zhang@intel.com

	Apple
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	rrossbach@apple.com

	China Telecom
	Jincan Xin
	xinjc@chinatelecom.cn

	Ericsson
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	Ritesh.shreevastav@ericsson.com

	vivo
	Chenli
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Discussion
UDC in RRC Resume Procedure
R2-2207940	Discussion on UE behaviour about UDC in RRC resume procedure	Huawei, HiSilicon	discussion	Rel-17	NR_UDC-Core
In RRC Resume procedure, the network can set the field drb-ContinueUDC. Hence, the UE shall keep its UDC compression buffer state for DRB(s) configured with UDC when it is released from RRC_ CONNECTED state to RRC_INACTIVE state, and during the RRC_INACTIVE state. It means that the UE should keep the stored UDC configurations when going into RRC_Inactive state, however, currently UDC compression buffer state is not explicitly mentioned in the current procedural texts of RRC specification.
It should be noted that UDC feature is similar as ROHC, and the RRC spec captures “the UE should keep the stored ROHC configuration when going into RRC_INACTIVE.” However, nothing is captured for UDC. Huawei (R2-2207940) proposed that RRC spec captures this UE behaviour as follows:
	3>	store in the UE Inactive AS Context the nextHopChainingCount received in the RRCRelease message, the current KgNB and KRRCint keys, the ROHC state, the UDC compression buffer state, the stored QoS flow to DRB mapping rules, the application layer measurement configuration, the C-RNTI used in the source PCell, the cellIdentity and the physical cell identity of the source PCell, the spCellConfigCommon within ReconfigurationWithSync of the NR PSCell (if configured) and all other parameters configured except for:

	1>	restore the RRC configuration, RoHC state, the UDC compression buffer state, the stored QoS flow to DRB mapping rules and the KgNB and KRRCint keys from the stored UE Inactive AS context except for the following:


Q1a. Do companies support the following?
· UDC compression buffer state is stored in the UE Inactive AS context when the UE switches from RRC_CONNECTED state to RRC_INACTIVE state in RRC connection release procedure. (TP in R2-2207940)
	Company
	Yes/No
	Comment

	Samsung
	Yes
	At least for UDC Continuity, the proposed text is needed.

	Huawei, HiSilicon
	Yes
	Proponent

	LG
	No
	For UDC, we do not see the clear reason to follow the ROHC principle. In addition, the EHC context is not stored when the UE state is changed from the CONNECT to the INACTIVE.

	ZTE
	Yes
	It should be indicated explicitly

	CATT
	Yes
	Regarding LG’s comments it seems a related discussion is ongoing as part of offline #009

	OPPO
	Yes
	Fine to add it to avoid confusion. Additionally, if it is agreed to have such a description for UDC, we may also need a similar text for EHC.

	Qualcomm
	-
	We understand the intention to clarify the UDC continue during inactive state. It might be similar with RoHC. However, we are not sure whether there is clear definition on the UDC compression buffer state. It has RoHC state. But what UDC compression buffer state will let UE to store?

	Intel
	Yes
	

	Apple
	See comment
	Similar view as Qualcomm. A more general statement like e.g., “UDC state” may be more appropriate.

	China Telecom
	Yes
	Similar to RoHC, to achieve UDC continuty in inactive state, the UE should store the UDC compression buffer state in the UE context when transitioning to inactive state, and restore the UDC compression buffer state from the UE context when resuming the RRC connection. 

	Ericsson
	No
	Needs more motivation as what information needs to be stored; i.e what is the content of UDC compression buffer state. Agree with LG that if EHC does not follow the same as RoHC then the motivation to have same for UDC is also not there.

	vivo
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


< Summary >
- Yes: 8 companies (Samsung, Huawei/HiSilicon, ZTE, CATT, OPPP, Intel, China Telecom, vivo)
- No: 2 companies (LG, Ericsson) 
- Comment (UDC compression buffer state is not defined – but understand the intention): 2 companies (Qualcomm, Apple)
Clear majority of companies agreed that the proposed behaviour should be captured. 2 companies agreed the intention but had a concern on “UDC compression buffer state”. The rapporteur proposed to discuss exact TP during Phase-2 discussion.
Proposal 1 (10/12). RAN2 agrees the intention: UDC compression buffer state is stored in the UE Inactive AS context when the UE switches from RRC_CONNECTED state to RRC_INACTIVE state in RRC connection release procedure. Exact texts will be further discussed during the phase-2 discussion based on TP in R2-2207940 and companies’ input.

The same document proposed to confirm the UE behaviour for the following scenario:
· In RRCResume message, UplinkDataCompression-r17 is not included in the PDCP-Config IE for a DRB. The need code of UplinkDataCompression-r17 is need M, the UE shall maintain its previous UDC configuration for the DRB.
· the UDC compression buffer shall be reset since drb-ContinueUDC is not indicated by the network
Companies are asked to check the behaviour above. The rapporteur understanding is that any CR is not necessary in case that it is confirmed by companies.
Q1b. Do companies confirm the following?
· When no UDC related configuration is contained in the RRCResume message for a DRB and the UE has stored UplinkDataCompression-r17:
· the UE shall maintain its previous UDC configuration for the DRB
· the UDC compression buffer shall be reset since drb-ContinueUDC is not indicated by the network	
	Company
	Yes/No
	Comment

	Samsung
	Yes
	Due to the need code need M, UDC configuration should be kept in case that this field is absent.

	Huawei, HiSilicon
	Yes
	Proponent

	LG
	Yes
	

	ZTE
	Yes
	

	CATT
	See comments
	Currently the configuration of  UplinkDataCompression  is need M, therefore it seems correct that the UE shall maintain its previous UDC configuration. 

And then whether UDC buffer is reset can be indicated by drb-ContinueUDC. Here we see an alternative way, i.e., we could change it to need R, which means network would always include the UplinkDataCompression if it wants UE to restore the configuration and maintain UDC continuity. This avoids any potential misunderstanding. 

	OPPO
	Yes
	

	Qualcomm
	Yes
	Should be no spec change.

	Intel
	Yes
	Agree that is the intended UE behaviour of Need M (condition Rlc-AM).

	Apple
	Yes
	

	China Telecom
	Yes
	

	Ericsson
	yes
	Agree with QC; no spec change

	vivo
	Yes
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


< Summary >
All companies agree the current behaviour specified in the spec.  But companies agreed no spec change is needed.
Proposal 2 (all). RAN2 confirms the following UE behaviour (no specification change):
When no UDC related configuration is contained in the RRCResume message for a DRB and the UE has stored UplinkDataCompression-r17: 
- the UE shall maintain its previous UDC configuration for the DRB
- the UDC compression buffer shall be reset since drb-ContinueUDC is not indicated by the network.


UDC Header and UDC Data Block as Data
R2-2208205	Removal of UDC in the description of Data field	Lenovo	draftCR	Rel-15	36.323	15.7.0	F	LTE_UDC-Core
R2-2208587	Clarification on UDC packet	Samsung	draftCR	Rel-17	38.323	17.1.0	F	NR_UDC-Core
This issue was discussed in RAN2#118-e but postponed. The issue is to resolve a discrepancy between LTE PDCP and NR PDCP on specification texts on UDC packet. From the functional point of view, NR UDC is almost identical as LTE UDC and there is no big difference. In both LTE and NR, "UDC header and UDC data block" is considered as "Data" field. However LTE PDCP and NR PDCP specifications capture differently as follows:
	LTE PDCP
[bookmark: _Toc12524450][bookmark: _Toc37299514][bookmark: _Toc46494721][bookmark: _Toc52581287][bookmark: _Toc108866989]6.3.3	Data
Length: Variable
The Data field may include either one of the following:
-	Uncompressed PDCP SDU (user plane data, or control plane data); or
-	Compressed PDCP SDU (user plane data only); or
-	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.‎
	NR PDCP
[bookmark: _Toc12616377][bookmark: _Toc37127004][bookmark: _Toc46492120][bookmark: _Toc46492228][bookmark: _Toc108991574]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).
NOTE:	All fields other than PDCP PDU header and MAC-I belong to Data field.‎


In NR PDCP, the yellow highlighted text is missing. Samsung (R2-2208587) proposed to add “UDC header and UDC Data Block if UDC is configured” to NR PDCP to align NR with LTE. 
	Option 1. TP of R2-2208587 for NR PDCP
[bookmark: _Toc100874288]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.‎


On the other hand, Lenovo (R2-2208205) proposed to delete the yellow highlighted text from LTE PDCP as follows.
	Option 2. TP of R2-2208205 for LTE PDCP
[bookmark: _Toc90589049]6.3.3	Data
Length: Variable
The Data field may include either one of the following:
-	Uncompressed PDCP SDU (user plane data, or control plane data); or
-	Compressed PDCP SDU (user plane data only).; or
-	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.‎


The main reason for change of Option 2 is that “NOTE: All fields other than PDCP PDU header and MAC-I belong to Data field.‎” makes the yellow highlighted text redundant but it was missed to remove the concerned bullet point. 
However, it was not actually missed but discussed before. In the discussion [AT116-e][007][NR1516] PDCP (Samsung) (R2-2111572), the exactly same TP as Option 2 was discussed. However, 12 of 14 companies supported to keep the existing text “UDC header and UDC Data Block if UDC is configured”. (For more detail, please see Appendix of this document) That’s why we have the current LTE specification.
Companies are asked to express their views.
Q2. Which option do companies support?
· Option 1. Change NR PDCP (TP of R2-2208587)
· Option 2. Change LTE PDCP (TP of R2-2208205) 
· Option 3. Do nothing (Discrepancy is not fixed)
	Company
	Option
	Comment

	Samsung
	1
	We think this text alignment avoids future confusion due to the discrepancy. 

Option 2 is to revert the existing RAN2 agreement. We do not see any critical reason to just ignore our previous discussion in the past.

	Huawei, HiSilicon
	3
	For TS 38.323, we think the Note (in 6.3.3 Data) is generic and flexible, so option 1 is not needed.
For TS 36.323, we think the UDC definition (in 6.3.3 Data) does not have functional problem. In previous RAN2 meetings, when discussing the Note (in 6.3.3 Data), option 2 was proposed but not agreed.

	LG
	2
	Since the NOTE clearly covers that the UDC header and the UDC data block are included in the data field, leaving the UDC related bullet as it is breaks the integrity of LTE PDCP specification. Thus, this bullet should be removed as in Option 2.
More importantly, NR PDCP specification should not follow wrong example in LTE PDCP specification. Note that the previous attempt to add EHC related bullet to NR PDCP specification similar to UDC related bullet in LTE PDCP specification was rejected based on the same reason. 

	Lenovo
	Option 3 or Option 2
	Our first preference is Option 3 since we see no need to align NR with LTE. With the existing note 6.3.3 in NR PDCP and the Figure 5.14.3-1 below it should be sufficiently clear that UDC header and UDC data block belong to the data field.




Our second preference is Option 2, i.e. to align LTE with NR. But since this option was discussed in RAN2#116-e meeting and not agreed it is acceptable to us to leave the existing bullet point on UDC in 6.3.3 in LTE PDCP.


	ZTE
	Option 3 is preference,
	The same view with HW, the note is generic and flexible. 
“NOTE:	All fields other than PDCP PDU header and MAC-I belong to Data field.”‎

Since the change no matter in option 1 and option 2 is not functional, if majorities like either, we also can accept.

	CATT
	See comments
	This was discussed before. We do not have quite strong view. In our view the issues mentioned were not so critical, since nothing seems be broken without them.  

	OPPO
	Slightly prefer 3
	We understand it is not a functional issue, it is just wording improvement or alignment between NR and LTE. We also understand the current Note is more general and can cover all cases, thus it seems not a big issue if we do nothing. 

	Qualcomm
	Option 3
	This issue is not essential. There were already many discussions in different RAN2 LTE/NR meetings before. We prefer to keep current both LTE and NR spec w/o any change.

	Intel
	Option 3
	As this issue was discussed before, it is OK to keep current specifications without change.

	Apple
	Option 1 (or Option 3)
	For LTE, the legacy text in Option 2 should rather not be removed as UDC data block is used in the format description of the user plane PDCP Data PDUs. 

For NR, 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. Therefore Option 3 is also fine with us. This change is not essential, and it has been discussed several times. On the other hand, the UDC data block is also used in the procedure text and there is no change in functionality here, thus Option 1 might be ok for consistency with LTE, but no strong view. 

	China Telecom
	Option 3
	Share the same view with HW, the note in NR PDCP spec is generic and flexible. And the changes of option 1 and option 2 are not functional essential, so we prefer to keep the current LTE and NR spec.  

	Ericsson
	1 or 3
	

	vivo
	Option 3
	The change is not essential. We agree that the current Note in PDCP specification is generic. 

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	

	
	
	


< Summary >
- Option 1: 3 companies (Samsung, Apple, Ericsson)
- Option 2: 2 companies (LG, Lenovo)
- Option 3: 9 companies (Huawei/HiSilicon, Lenovo, ZTE, Qualcomm, Intel, Apple, China Telecom, Ericsson, vivo)
Clear majority of companies are ok with no change (i.e. Option 3).
Proposal 3 (11/13). R2-2208205 and R2-2208587 are not pursued.


Conclusion
Proposal 1 (10/12). RAN2 agrees the intention: UDC compression buffer state is stored in the UE Inactive AS context when the UE switches from RRC_CONNECTED state to RRC_INACTIVE state in RRC connection release procedure. Exact texts will be further discussed during the phase-2 discussion based on TP in R2-2207940 and companies’ input.
Proposal 2 (all). RAN2 confirms the following UE behaviour (no specification change):
When no UDC related configuration is contained in the RRCResume message for a DRB and the UE has stored UplinkDataCompression-r17: 
- the UE shall maintain its previous UDC configuration for the DRB
- the UDC compression buffer shall be reset since drb-ContinueUDC is not indicated by the network.
Proposal 3 (11/13). R2-2208205 and R2-2208587 are not pursued.

Appendix (Relevant Discussion of R2-2111572)
R2-2109945	Clarification on the ciphering of LTE EHC header	Samsung	discussion	Rel-16	NR_IIOT-Core
R2-2109946	CR for the ciphering of LTE EHC header (Rel-15)	Samsung	CR	Rel-15	36.323	15.6.0	0297	-	F	NR_IIOT-Core
R2-2109947	CR for the ciphering of LTE EHC header (Rel-16)	Samsung	CR	Rel-16	36.323	16.4.0	0298	-	A	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, it is not clear whether to cipher the EHC header in the current PDCP specification.

Q2. Do you agree to clarify the ciphering of LTE EHC header in 36.323 given that RAN2 already clarified the ciphering of NR EHC header in 38.323 in the last meeting? 
	Company
	Agree/Disagree
	Comments

	Huawei, HiSilicon
	Agree, but
	We still don’t think it is essential. But we can follow the majority view. 

	LGE
	Agree
	

	ZTE
	Follow the majorities
	No strong view.

	Nokia
	agree
	

	MediaTek
	Agree
	

	OPPO
	No strong view.
	Can follow the majority view.

	Futurewei
	- 
	We don’t think the clarification is critically needed, because from Figure 5.14.7.1, we know that at least the EHC header is not a part of the PDCP header. And we know that for a LTE user plane PDCP PDU associated with a PDCP SDU, ciphering applies to everything except the PDCP PDU header. So, we would not characterize the issue as being completely unclear whether to cipher the EHC header or not.
However, if companies feel strongly that clarification is needed, Option 1 would be better, because Option 2 would create a new problem for the UDC header, as explained in our response to the next question.

	QCOM
	Agree 
	It’s a good to have a generic statement/note

	Samsung
	Agree
	The justification was discussed sufficiently in the last meeting.

	Xiaomi
	Agree
	

	Apple
	Agree
	OK to align LTE with NR.

	Intel
	Agree
	

	vivo
	Agree
	

	CATT
	Agree
	

	Ericsson
	Agree/okay
	

	Sequans
	Agree
	

	China Telecom
	Agree
	



Summary: 13 out of 16 companies think the proposed clarification is needed and 3 companies have no strong view but can follow the majority view. 

Q3. Which option do you prefer if you agree to clarify the ciphering of LTE EHC header in 36.323? or do you have any other suggestion?
	Option 1 (LTE style)
6.3.3	Data
Length: Variable
The Data field may include either one of the following:
-	Uncompressed PDCP SDU (user plane data, or control plane data); or
-	Compressed PDCP SDU (user plane data only); or
-	UDC header and UDC Data Block if UDC is configured.
-	EHC header and compressed PDCP SDU if EHC is configured.


If we go for Option 1, then one Rel-16 CR would be needed.

	Option 2 (NR style) 
6.3.3	Data
Length: Variable
The Data field may include either one of the following:
-	Uncompressed PDCP SDU (user plane data, or control plane data); or
-	Compressed PDCP SDU (user plane data only); or
-	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.‎


If we go for Option 2, then one Rel-15 CR and one Rel-16 CR would be needed.

	Company
	Preferred option
	Comments

	Huawei, HiSilicon
	Option 2 with revisions
	If we have to have a CR, we can compromise to Option 2 with revisions in order to align with NR spec, but we don’t think the last bullet of “UDC header and UDC Data Block if UDC is configured” should be removed. We see no issue with this bullet for the proposed NOTE. It is worthy noting that we should minimize the CR maintenance burden for developers especially it is just to beautify the LTE text. 

	LGE
	Option 2
	We don’t understand Huawei’s concern. The NOTE covers UDC, and leaving the UDC bullet makes more confusion.
[LC]: Sorry I should be clearer when making the comment. Our concern is to remove the legacy text will cause more confusion for the developers to trace the CR history for internal implementation check. Given that Option 2 doesn’t affect the UDC bullet but to address EHC case, we don’t see a strong reason to remove LTE text and we can only compromise to add a generic NOTE.

	Nokia
	Option 2 with revisions
	UDC header and UDC data block" line should not be removed since "UDC data block" is used instead of "Data" in PDU formats from section 6.2.14 till 6.2.16.

	MediaTek
	Option 2 with revisions
	Agree with Nokia’s reasoning above

	OPPO
	Option 2 with revisions
	

	Futurewei
	Option 1
	In 38.323, the EHC header is added inside the SDAP header and therefore is impossible to be mistaken as a part of the PDCP PDU header. Hence, the simple Note in 38.323 leaves no room for ambiguity.
[bookmark: _GoBack]However, in 36.323, there is no SDAP header sandwiched between the PDCP PDU header and the EHC or UDC header. Therefore, it is better to make it clear that the EHC header and the UDC header are a part of the Data field. Actually, the EHC header is in a better situation than the UDC header. At least, in Figure 5.14.7.1, it is clear that the EHC header is not a part of the PDCP header. On the other hand, the UDC bullet being deleted in Option 2 is the only place currently in 36.323 that clearly indicates that the UDC header is a part of the Data field. The color code used on the UDC header in Figure 6.2.14.1, Figure 6.2.15.1, and Figure 6.2.16.1 doesn’t help at all. (It would have been better, had they all been painted with the same color as the UDC Data Block field.)
If Option 2 is adopted, i.e., if the UDC bullet is deleted, it may become ambiguous whether the UDC header is a part of the PDCP PDU header (hence not ciphered) or a part of the Data field (hence ciphered).
If we have to go with Option 2, then we would agree with Huawei and Nokia that the UDC bullet should not be removed.

	Samsung
	Option 2 with revisions
	Nokia’s comment is reasonable to us.

	Xiaomi
	Option 2 with revisions
	Agree with Nokia’s comment.

	Apple
	Option 2 with revisions
	A generic note (option 2) is clean and covers all cases. We are fine to keep the legacy text for the reasons mentioned by Nokia.

	Intel
	Option 2 with revisions
	Agree with Nokia’s comment.

	vivo
	Option 2 with revisions
	Agree with Nokia’s comment.

	CATT
	Option 2 with revisions
	Agree with Nokia’s comment.

	Ericsson
	Option 2 with revisions
	Agree with Nokia’s comment.

	Sequans
	Option 2 with revisions
	Agree with Nokia’s comment.

	China Telecom
	Option 2 with revisions
	Agree with Nokia’s comment.



Q4. Do you agree to both R2-2109946 (Rel-15 CR) and R2-2109947 (Rel-16 CR) if you prefer Option 2? 
	Company
	Agree/Disagree
	Comments

	Huawei, HiSilicon
	Agree with revisions
	As above

	LGE
	Agree
	

	Nokia
	Agree with changes
	See above

	MediaTek
	Agree with changes
	See above

	OPPO
	Agree with changes
	See above

	Futurewei
	Disagree
	As explained in our response to the previous question, if the UDC bullet is deleted, it may become ambiguous whether the UDC header is a part of the PDCP PDU header (hence not ciphered) or a part of the Data field (hence ciphered).

	Samsung
	Agree with changes
	See above

	Xiaomi
	Agree with changes
	See above

	Apple
	Agree with changes
	See above

	Intel
	Agree with changes
	See above.

	vivo
	Agree with changes
	See above

	CATT
	Agree with changes
	See above.

	Ericsson
	Agree with changes
	See above.

	Sequans
	Agree with changes
	See above

	China Telecom
	Agree with changes
	See above



Summary: 12 out of 14 companies support Option 2 with revision, i.e. keep the legacy UDC related context and just add a new NOTE. 1 company supports Option 1 and 1 company support Option 2.
Proposal 2. The revised CRs (R2-2111480 for Rel-15 CR and R2-2111481 for Rel-16 CR) are agreed. 
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