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Introduction
CB: # 13_PDCPCount_Reset
- Either solution 1 or solution 4 can be taken as the way to solve the issue to reduce the handover time in the use case i.e. the inter-gNB-DU handover, when target gNB-DU generated CellGroupConfig using full configuration, while gNB-CU decide to keep the same gNB-CU-UP that need to reset the PDCP COUNT of the existing DRB?
- Capture agreements and provide CRs if agreeable
(NEC - moderator)
Summary of offline disc R3-225000 


The 1st round of discussion is set to deadline on 17th Aug (Wednesday) 23:59 UTC.
The 2nd round of discussion will be set to deadline on   22nd  Aug (Monday) 8:00 UTC. 
The final round for CRs checking will be set to deadline on 23rd  Aug (Tuesday) 8:00 UTC. 

For the Chairman’s Notes 

Agree to take Solution 1.
R3-224290 revised in R3-225149 (Rel-16) agreed
R3-224291 revised in R3-225150 (Rel-17) agreed.

Discussion (1st round)
(Last RAN3#116e meeting discussion refer to SOD R3-223762)
If the handover involving Full Configuration, the 38.300 specifies that the PDCP SN and HFN are reset.
During the inter-gNB-DU handover, target gNB-DU may decide to generate CellGroupconfig using full configuration, the target gNB-DU indicate the Full Configuration IE as “true” in the F1AP: UE CONTEXT SETUP RESPONSE message. In this case, the PDCP COUNT (SN + HFN) will need to be reset. When the same gNB-CU-UP is kept, the gNB-CU-CP need to indicate to the gNB-CU-UP to reset the PDCP COUNT.  The question is how to do that in E1AP.
Last RAN3#116e meeting discussed the issue, some solutions were raised and discussed, resulted in the chair-minuted that: 
“For the use case of inter-DU handover that target gNB-DU has taken full configuration decision while gNB-CU decide to keep the same gNB-CU-UP that need to reset the PDCP COUNT of the existing DRBs, it is confirmed that the existing signalling with two times the E1AP: Bearer Context Modification procedures (first to release DRBs + adding the same DRBs, second to give Target DU’s DL TNL address) can work but not optimal as it take longer time to complete handover.”
(For this RAN3#117e meeting, refer to discussion and proposal in R3-224289)
The possible solutions to reduce the handover time for the use case are simply to execute one time of signalling procedure instead of two times (i.e. two times the E1AP: Bearer Context Modification procedure).
Solution 1: In BEARER CONTEXT MODIFICATION REQUEST message the PDU Session Resource To Modify List IE to release the relevant DRBs (set the DRB To Remove List IE)and also to setup the same DRBs (set the DRB To Setup List IE). Furthermore, because of the need to give the target gNB-DU’s TNL information, then need to newly add the DL UP Parameter IE in the DRB To Setup List IE.
Solution 3: Use of the PDCP SN Status Information IE i.e. in BEARER CONTEXT MODIFICATION REQUEST message the PDU Session Resource To Modify List IE, set the PDCP SN and HFN as “0” in the PDCP SN Status Information IE of the DRB To Modify List IE .  
Solution 4: A dedicated IE to indicate reset PDCP COUNT in the DRB to Modify List IE. i.e. in BEARER CONTEXT MODIFICATION REQUEST message the PDU Session Resource To Modify List IE to introduce e.g. new PDCP COUNT Reset IE under the DRB To Modify List IE.
(Note that in last RAN3#116e meeting the Solution 2 (was not listed here) is the one that has been confirmed that can work but take longer handover time)

R3-224289 observed that for solution 3:
Observation 1: The solution 3 that use the existing PDCP SN Status Information IE does not fit into the use case of the issue discussed here, as the use case here we are discussing does not change the gNB-CU-UP.

R3-224289 propose to take either solution 1 or solution 4.
Proposal : either solution 1 or solution 4 can be taken as the way to solve the issue to reduce the handover time in the use case i.e. the inter-gNB-DU handover, when target gNB-DU generated CellGroupConfig using full configuration, while gNB-CU decide to keep the same gNB-CU-UP that need to reset the PDCP COUNT of the existing DRB

Companies to provide valuable comments for the possible solutions

Q1: do you agree with Observation 1: The solution 3 that use the existing PDCP SN Status Information IE does not fit into the use case of the issue discussed here, as the use case here we are discussing does not change the gNB-CU-UP.
	Company
	Comment

	ZTE
	Yes, I agree.

	Qualcomm
	No, in theory nothing is restricting to use the PDCP SN Status Information for full configuration by setting the PDCP count to 0

	China Telecom
	Yes

	Huawei
	Yes. The PDCP SN Status Information IE has clear meaning, as specified in 37.483 as follows. 
· If the PDCP SN Status Information IE is contained in the DRB To Setup List IE or the DRB To Modify List IE in the BEARER CONTEXT MODIFICATION REQUEST message, the gNB-CU-UP shall take it into account and act as specified in TS 38.401 [2].
This solution seems introduced a new functionality for this IE. 

	Samsung
	Yes

	NEC
	Yes, agreed. 
As far as we analysis, the existing PDCP SN Status Information IE its usage is described in 38.401 subclause 8.9.5 (Figure 8.9.5-1) step 5-6 and step 7-8, (while the name of the PDCP SN Status Information IE is not explicitly shown):
5-6.	Bearer Context Modification procedure (gNB-CU-CP initiated) is performed to enable the gNB-CU-CP to retrieve the PDCP UL/DL status and to exchange data forwarding information for the bearer.
7-8.	Bearer Context Modification procedure is performed as described in clause 8.9.2.
9.	Data Forwarding may be performed from the source gNB-CU-UP to the target gNB-CU-UP.

We analyzed as:
Step 5 ->  The gNB-CU-CP request the source gNB-CU-UP to provide the PDCP UL/DL status by the PDCP SN Status Request IE in the Bearer Context Modification Request message
Step 6->  The gNB-CU-UP provide the PDCP UL/DL status in PDCP SN Status Information IE in the Bearer Context Modification Response message;
Step 7-> the gNB-CU-CP then provide to the target gNB-CU-UP the PDCP UL/DL status in PDCP SN Status Information IE in the Bearer Context Modification Request message.
So we observed and concluded that the solution 3 does not fit into the use case of the issue discussed here, as the use case here we are discussing does not change the gNB-CU-UP, and not for the data forwarding.


	CATT
	Yes

	Ericsson
	No. We have to understand what PDCP Count reset means for the CU-UP. Resetting PDCP Count = (PDCP SN = 0 and HFN = 0).

	Intel
	Yes (agree with Huawei and NEC)



	Moderator Summary  :
7/9 companies agreed with observation 1.
2/9 companies disagreed with observation 1.



Q2: which solution (solution 1 or solution 4) can you accept?
	Company
	Sol 1 or Sol 4
	Comment

	ZTR
	Both 
	Both are fine to me. I prefer solution 1 and I can follow majority company’s view.

	Qualcomm
	None
	This is an optimization and not a correction. The existing method works with no issues. But if the group decides to optimize the existing handling, then we are fine with Solution 1, 3 or 4xxx

	China Telecom
	Solution 1
	We had discussed the support of intra-cell handover in E1AP (R3-222325). Since Solution 1 can be used to update UP security configuration, it could also be applicable for PDCP count reset.

	Huawei
	Solution 1 is preferred
	Share the same as China Telecom.
[bookmark: _Toc60776787][bookmark: _Toc100929589]In addition, this is more aligned with UE behavior, as specified in section 5.3.5.11	Full configuration
 The pdu-Session acts as the anchor for associating the released and re-setup DRB. In the AS the DRB re-setup is equivalent with a new DRB setup (including new PDCP and logical channel configurations).

	Samsung
	Slightly prefer Sol 4.
	Either solution is fine. Solution 4 is slightly preferable because solution 4 seems to be simple and intuitive.

	NEC
	Either 1 or 4
	We will follow majority either solution 1 or solution 4.


	Nokia
	Solution 1
	

	CATT
	Slight prefer solution1 
	We have slight preference on option 1, option 4 is also OK to us.

	Ericsson
	Question is not relevant
	Solution 3 cannot be excluded at this step. This is the only solution without spec impact. 

	Intel
	Slightly prefer Solution 1
	But Solution 4 is also OK. 



	Moderator Summary
9/10 companies are OK with solution 1. Among these 9 companies, 6/10 are also OK with solution 4.
2/10 company do not want to exclude Solution 3 (use of existing PDCP SN Status Information IE)  




Q3: Other solution that were not listed can solve the issue, if any?
	Company
	Comment

	Ericsson
	Solution 4 has variants, regarding the exact position of the flag e.g. flag at Bearer Context Modification Request level

	
	

	
	



	Moderator Summary
One company pointed out that Solution 4 may have other way to put the  new PDCP COUNT Reset IE.





Discussion (2nd round)
From the first round of the companies comments and opinions, it can be seen that high majority of companies are OK to have solution 1. 
Some companies still see the solution 3 (use of existing PDCP SN Status Information IE) is a valid solution and claimed that this is the solution without specification impact. 
=> Resetting PDCP Count = (PDCP SN = 0 and HFN = 0).
But in the observation 1 (Q1 of the first round) it has been analyzed that the PDCP SN Status Information IE is used for different purpose, this has been as also agreed by many companies. 
Furthermore to check, look at the description in 38.463 9.3.1.58	PDCP SN Status Information, it says “This IE contains information about PDCP PDU transfer status of a DRB.”, and this “transfer status of a DRB”, as has been described in 38.401, it is coming from the source gNB-CU-UP, but for this issue we are discussing, the gNB-CU-UP is not changed, and there is no asking from the gNB-CU-CP to the source gNB-CU-UP, it is the gNB-CU-CP indicate to the same gNB-CU-UP to reset the PDCP COUNT.

Q4: do you agree the solution 3 (use of existing PDCP SN Status Information IE) can be used for the use case we are discussing now, without specification impact?
For your convenience please refer to the Annex of this paper to see the existing PDCP SN Status Information IE.
(just to re-showing here: the use case we are discussing now is the intra-CU inter-DU handover without changing gNB-CU-UP when the target DU choose the full configuration that need PDCP COUNT to be reset)
	Company
	Yes/No
	Comment

	NEC
	No
	We are basically understanding that the exiting PDCP SN Status Information IE is used for the lossless handover purpose, but the use case we are discussing is to that the target DU choose the full configuration, and that need the PDCP to reset the COUNT. 
So if to use the existing PDCP SN Status Information IE, some adding to the spec is needed, e.g. to add description to say this IE can be used to reset the PDCP COUNT and/or to say the value if set PDCP SN =0 and HFN=0 in this existing IE, it means it is PDCP COUNT resetting . 
Furthermore, irrelevant IE for PDCP COUNT reset purpose should not be set i.e. the Receive Status of PDCP SDU IE, may be wording is also needed.


	ZTE
	No
	We do not like Solution 3 which introduces a new functionality.

	Huawei
	No
	Agree with NEC, ZTE.  

	Nokia
	No
	Solution 3 is not suitable and introduces unnecessary functionality to an existing parameter meant for a different purpose. 

	CATT
	No
	

	Ericsson
	Yes
	PDCP Count Reset = (PDCP SN = 0 and HFN = 0). This is not a new functionality. What will a CU-UP apply to PDCP SN and HFN when receiving these values in PDCP SN Status Information IE??? There is nothing else to do.

	Samsung
	No
	We also think additional description is required.

	Intel
	No
	Agree with NEC. And if we go with Solution 3, we see there are many places that need to be corrected, especially semantics for which were described for the purpose of lossless handover.  




	Moderator Summary
Except one company, all companies do not agree that solution 3 can be used as it is without specification impact.





One company pointed out that the solution 4 has variants, one option is to add the new PDCP COUNT Reset IE in the top  BEARER CONTEXT MODIFICATION REQUEST message level.

Q5: do you see  the suggested variant  for solution 4, i.e. to add the new PDCP COUNT Reset IE in the top  BEARER CONTEXT MODIFICATION REQUEST message level also work?

	Company
	Yes/No/
Not sure
	Comment

	NEC
	Yes but
	new added PDCP COUNT Reset IE in the top  BEARER CONTEXT MODIFICATION REQUEST message level also work. In this case,  the gNB-CU-UP when receive, can reset PDCP COUNT of all the existing DRBs.
Initially thought that from processing perspective, this variant may be better because the gNB-CU-UP when see the IE in the top message level can do the PDCP COUN reset. 
But for this use case we are discussing, the gNB-CU-CP need to set DL UP Parameters IE so the gNB-CU-UP will still need to process into the DRB To Modify level to know the DL UP Parameters IE, then may be not much difference. But this variant can work also, for sure.


	ZTE
	Not sure
	It is not clear for me. We can go to solution 1.

	Huawei
	See comments
	It could work but not nice. This option is a little strange that a top level parameter is applicable to all UP DRB PDCP entities. 
In comparison, solution 1 is simple and logic clear. 

	Nokia
	Not sure
	This variant is also not clear for us. 

	Ericsson
	Yes
	If PDCP Count Reset is due to HO with full config, PDCP for all the DRBs will be reset. So top-level should be ok. But we can also accept solution 4 as described above.
To companies still in favor of solution 1, please consider that the information needed by the CU-UP is very simple (Reset PDCP Count), and that a single IE is sufficient. Therefore solution 1 is not acceptable. And solution 4 could be the only possible compromise.

	Samsung
	Yes
	We think it could work. Agree with NEC’s comment.

	Intel
	
	In general, we don't think that flag alone (i.e. a single IE alone) works like a charm. 
We believe the scenario under discussions are intra-CU (i.e. the same CU-CP and CU-UP) inter-DU HO where the target DU declared full configuration during UE Context Setup. And from our understanding, the security key also needs to be updated (otherwise, COUNT may be re-used for SRBs in the CU-CP where their radio bearer identities are fixed). Also, the target DU may not admit all the PDU sessions/DRBs that were in the source DU. PDU session or DRBs may need to be released together. 
Anyway, together with security key update, we think it would be good to separate the CU-UP handling via BRR CTXT MOD procedure when the target DU applied delta or full configuration. When delta, as NEC discussed in their early paper, DRB To Modify List can be used to update DL TNL (together with security key update of course) so that PDCP data recovery could start (if RLC AM). If full, there is no fancy PDCP data recovery even for RLC-AM and we think solution 1 is cleaner to release and re-establish DRBs anew. 



Q6: any other want to discuss, please add here.
	Company
	Comment

	NEC
	For CR in R3-224290, R3-224291, R3-224292, R3-224293, as already been pointer out by Young Ik, CR cover page will need to update:
- TS 38.463 -> 38.463, TS 37.483 -> 37.483
-Rel-17 cat. A CR its Release is wrong, should be Rel-17
- CR cover page should not have revision marks.


	
	

	
	



	Moderator Summary
4 companies expressed that this variant could work, but among these 4 companies, 2 companies expressed that this variant has no much difference than the solution 4, and 1 company expressed this variant is a little strange.
2 companies are not sure about this variant. 
1 company expressed that solution with single flag solution (means solution 4-variant) is not flexible to handle all cases.





Q6: any other want to discuss, please add here.
	Company
	Comment

	NEC
	For CR in R3-224290, R3-224291, R3-224292, R3-224293, as already been pointer out by Young Ik, CR cover page will need to update:
- TS 38.463 -> 38.463, TS 37.483 -> 37.483
-Rel-17 cat. A CR its Release is wrong, should be Rel-17
- CR cover page should not have revision marks.


	
	

	
	






Moderator overall summary and proposal

Moderator overall summary:
For this issue, last RAN3#116e has agreed that the solution 2 is the existing way to do for the use case, but it is not optimized as  two times the same Bearer Context Modification procedure will be needed i.e. first to release DRBs + adding the same DRBs, second to give Target DU’s DL TNL address.
This RAN3#117e meeting further discussed optimized solutions 1, 3, 4, and 4-variant.
From the discussion and companies analysis of all solutions, it is very clear that high majority of companies are OK to take the solution 1, while only 1 company said to have compromise to take solution 4-variant. 
Moderator feel we have enough technical discussion for all listed solutions, we need to go forward after many rounds of discussion.

[bookmark: _GoBack]Given that we have enough technical discussion for all listed solutions, and base on the situation that majority of companies are OK with solution 1, Moderator would like to propose that:
Moderator Proposal: agree to take solution 1.

draft updated CR (update of CR cover page) of solution 1 is put in the draft CR folder.
Q7: Please provide your comment to the draft CRs for solution 1 in the draft-CR folder, if any. 
	Company
	Comment

	
	

	
	

	
	





Conclusion, Recommendations [if needed]
If needed
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Annex: 38.463v15.10.0 relevant part


[bookmark: _Toc20955666][bookmark: _Toc29460998][bookmark: _Toc45882107][bookmark: _Toc51852243][bookmark: _Toc81381664][bookmark: _Toc97909228]9.3.3.11	PDU Session Resource To Modify List
This IE contains PDU session resource to modify related information used at Bearer Context Modification Request
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDU Session Resource To Modify Item
	
	1..<maxnoofPDUSessionResource>
	
	
	-
	-

	>PDU Session ID 
	M
	
	9.3.1.21
	
	-
	-

	>Security Indication 
	O
	
	9.3.1.23
	This IE is not used in this release.
	-
	-

	>PDU Session Resource DL Aggregate Maximum Bit Rate
	O
	
	Bit Rate 9.3.1.20
	
	-
	-

	>NG UL UP Transport Layer Information
	O
	
	UP Transport Layer Information
9.3.2.1
	
	-
	-

	>PDU Session Data Forwarding Information Request
	O
	
	Data Forwarding Information Request 
9.3.2.5
	Requesting forwarding information from the target gNB-CU-UP.
	-
	-

	>PDU Session Data Forwarding Information
	O
	
	Data Forwarding Information 
9.3.2.6
	Providing forwarding information to the source gNB-CU-UP.
	-
	-

	>PDU Session Inactivity Timer
	O
	
	Inactivity Timer 
9.3.1.54
	Included if the Activity Notification Level is set to PDU Session.
	-
	-

	>Network Instance
	O
	
	9.3.1.62
	This IE is ignored if the Common Network Instance IE is included.
	YES
	ignore

	>Common Network Instance
	O
	
	9.3.1.66
	
	YES
	ignore

	>DRB To Setup List
	
	0..1
	
	
	-
	-

	>>DRB To Setup Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID
	M
	
	9.3.1.16
	
	-
	-

	>>>SDAP Configuration
	M
	
	9.3.1.39
	
	-
	-

	>>>PDCP Configuration
	M
	
	9.3.1.38
	
	-
	-

	>>>Cell Group Information
	M
	
	9.3.1.11
	
	-
	-

	>>>QoS Flow Information To Be Setup 
	M
	
	QoS Flow QoS Parameters List
9.3.1.25
	
	-
	-

	>>>DRB Data Forwarding Information Request
	O
	
	Data Forwarding Information Request 
9.3.2.5
	Requesting forwarding information from the target gNB-CU-UP.
	-
	-

	>>>DRB Inactivity Timer
	O
	
	Inactivity Timer 
9.3.1.54
	Included if the Activity Notification Level is set to DRB.
	-
	-

	>>>PDCP SN Status Information
	O
	
	9.3.1.58
	Provides the PDCP SN Status at setup after Resume to the target gNB-CU-UP.
	-
	-

	>>>DRB QoS 
	O
	
	9.3.1.26
	Indicates the DRB QoS when more than one QoS Flow is mapped to the DRB 
	YES
	ignore

	>DRB To Modify List
	
	0.. 1
	
	
	-
	-

	>>DRB To Modify Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID 
	M
	
	9.3.1.16
	
	-
	-

	>>>SDAP Configuration
	O
	
	9.3.1.39
	
	-
	-

	>>>PDCP Configuration 
	O
	
	9.3.1.38
	
	-
	-

	>>>DRB Data forwarding information
	O
	
	Data Forwarding Information 
9.3.2.6
	Providing forwarding information to the source gNB-CU-UP.
	-
	-

	>>>PDCP SN Status Request
	O
	
	ENUMERATED (requested, …)
	The gNB-CU-CP requests the gNB-CU-UP to provide the PDCP SN Status in the response message.
	-
	-

	>>>PDCP SN Status Information
	O
	
	9.3.1.58
	Provides the PDCP SN Status to the target gNB-CU-UP.
	-
	-

	>>>DL UP Parameters
	O
	
	UP Parameters 
9.3.1.13
	
	-
	-

	>>>Cell Group To Add
	O
	
	Cell Group Information 
9.3.1.11
	
	-
	-

	>>>Cell Group To Modify 
	O
	
	Cell Group Information 
9.3.1.11
	
	-
	-

	>>>Cell Group To Remove 
	O
	
	Cell Group Information 
9.3.1.11
	
	-
	-

	>>>Flow Mapping Information 
	O
	
	QoS Flow QoS Parameters List
9.3.1.25
	Overrides previous mapping information. 
	-
	-

	>>>DRB Inactivity Timer
	O
	
	Inactivity Timer 
9.3.1.54
	Included if the Activity Notification Level is set to DRB.
	-
	-

	>>>Old QoS Flow List - UL End Marker expected
	O
	
	QoS Flow List
9.3.1.12
	Indicates that the source NG-RAN node has initiated QoS flow re-mapping and has not yet received SDAP end markers, as described in TS 38.300 [8].

	YES
	reject

	>>>DRB QoS
	O
	
	9.3.1.26
	Indicates the DRB QoS when more than one QoS Flow is mapped to the DRB
	YES
	ignore

	>DRB To Remove List
	
	0.. 1
	
	
	-
	-

	>>DRB To Remove Item 
	
	1..<maxnoofDRBs>
	
	
	-
	-

	>>>DRB ID 
	M
	
	9.3.1.16
	
	-
	-

	>S-NSSAI
	O
	
	9.3.1.9
	
	YES
	reject

	>Security Indication Modify
	O
	
	Security Indication
9.3.1.23
	
	YES
	ignore



	Range bound
	Explanation

	maxnoofDRBs
	Maximum no. of DRBs for a UE. Value is 32.

	maxnoofPDUSessionResource 
	Maximum no. of PDU Sessions for a UE. Value is 256.




[bookmark: _Toc97907943][bookmark: _Toc88657286][bookmark: _Toc88656227][bookmark: _Toc74152802][bookmark: _Toc64448027][bookmark: _Toc56620387][bookmark: _Toc51852436][bookmark: _Toc45881797][bookmark: _Toc36556333][bookmark: _Toc29505808][bookmark: _Toc29461076][bookmark: _Toc20955638]9.3.1.58	PDCP SN Status Information
This IE contains information about PDCP PDU transfer status of a DRB.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description
	Criticality
	Assigned Criticality

	PDCP Status Transfer UL
	
	1
	
	
	–
	

	>Receive Status Of PDCP SDU
	O
	
	BIT STRING (SIZE(1.. 131072))
	The first bit indicates the status of the SDU after the First Missing UL PDCP SDU.
The Nth bit indicates the status of the UL PDCP SDU in position (N + First Missing SDU Number) modulo (1 + the maximum value of the PDCP-SN).

0: PDCP SDU has not been received.
1: PDCP SDU has been received correctly.
	–
	

	>UL COUNT Value
	M
	
	PDCP Count
9.3.1.35
	PDCP-SN and Hyper Frame Number of the first missing UL SDU
	–
	

	PDCP Status Transfer DL
	
	1
	
	
	–
	

	>DL COUNT Value
	M
	
	PDCP Count
9.3.1.35
	PDCP-SN and Hyper Frame Number that the target NG-RAN node (handover) or the NG-RAN node to which the DRB context is transferred (dual connectivity) should assign for the next DL SDU not having an SN yet.
	–
	




[bookmark: _Toc97907921][bookmark: _Toc88657264][bookmark: _Toc88656205][bookmark: _Toc74152780][bookmark: _Toc64448005][bookmark: _Toc56620365][bookmark: _Toc51852414][bookmark: _Toc45881775][bookmark: _Toc36556311][bookmark: _Toc29505786][bookmark: _Toc29461054][bookmark: _Toc20955616]9.3.1.35	PDCP Count
This IE include the PDCP Count information.
	IE/Group Name
	Presence
	Range
	IE type and reference
	Semantics description

	>PDCP SN
	M
	
	INTEGER (0 .. ..2PDCP_SN_Size-1)

	The PDCP SN Size is provided in the PDCP Configuration IE.

	>HFN
	M
	
	INTEGER (0 .. 232-PDCP_SN_Size-1)

	The PDCP SN Size is provided in the PDCP Configuration IE.





