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1 Introduction

CB: # 57_PDCPCount

- Evaluate the solutions

- Provide CRs if agreeable

(NEC - moderator)

Summary of offline disc R3-223762
The 1st round of discussion is set to deadline on 13th May (Friday) 23:59 UTC.
The 2nd round of discussion is set to deadline on 16th May (Monday) 23:59 UTC. => (for also reviewing of draft CR) 18th May (Wednesday) 8:00am UTC.

2 For the Chairman’s Notes 

Proposal 1: (to capture in chair note)
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.
Proposal 2: 
agree take solution 1 (The proposed solution in R3-223181), CR from rel-16.

R3-223182 Noted.

R3-223183 is revised in R3-223935 Agreed

R3-223184 is revised in R3-223936 Agreed
New CR for solution 4 (adding PDCP COUNT Reset IE in DRB to Modify List IE) in R3-223937 and R3-223938 are noted.
=> Check Further in online CB.

3 Discussion (1st round)

Refer to discussion in R3-223181:
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.

During the online discussion, some possible solutions were raised:

Solution 1:  The proposed solution in R3-223181 (with proposed CR in R3-223182, 3183, 3184) i.e 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. 
By this solution 1, all are done in one Bearer Context Modification procedure. The specification impact of this solution 1 would be to add the DRB To Setup List IE in the PDU Session Resource To Modify List IE and to add some procedure text (see CR in R3-223182, 3183, 3184)
Solution 2:  The gNB-CU-CP initiates the same Bearer Context Modification procedure two times i.e. gNB-CU-CP first to send E1AP: 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). After this first Bearer Context Modification procedure is complete, then gNB-CU-CP initiates again the same Bearer Context Modification procedure to give the target gNB-DU’s TNL information to the gNB-CU-UP (set the DL UP parameter IE in the DRB to Modify List IE).
The solution 2 use the existing IE. The specification impact may need to add some procedure text to describe the usage. However this solution 2 need to execute two times the Bearer Context Modification procedure so a concern is that this will increase handover delay which may create negative impact on the handover.
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 .  

This solution 3 use the existing IE. In E1AP 9.3.1.58 currently explain that “This IE contains information about PDCP PDU transfer status of a DRB”, so this is currently not for the purpose to reset the PDCP SN value. Then the specification impact would be to add new usage of the PDCP SN Status Information IE. further consequence, if any, may need to analysis.
Companies to provide valuable comments for the possible solutions
Q1: which solution (solution 1, 2, 3) do you see is feasible, and also give comment from your analysis.
	Company
	Comment

	ZTE
	Both sol 1 and sol 3 are fine to us. We do not agree with sol 2 due to two procedures.
Sol 3 seems simpler than sol 1, it does not need to add new IE but to extend the usage of the existing IE. If no problem for sol 3 is found, we prefer it than sol 1. 

	Google
	Solution 1 and 3 are fine to us and solution 3 is preferred with less specification efforts.

	Huawei
	We think at least solution 2 could be considered as the existing solution.  
It seems that the concern is only about the handover delay. In fact in case of normal handover to the target CU-CP/CU-UP, there are three rounds of the signaling exchanges (E1->F1->E1), as specified in the 8.9.4 Inter-gNB handover involving gNB-CU-UP change in TS 38.401. Specifically, 
· The target CU-CP first performs the E1 bearer context request procedure to the CU-UP;

· Then it performs the F1 UE context setup procedure to the DU;

· Then it signals the DL TNL addresses to the CU-UP by the E1 bearer context modification request. 
So we don’t understand for this particular case (“full configuration” by the target DU) the handover delay becomes an issue (note that it even has one step less than the normal handover case).
Also for this option2, there seems no need to specify anything about the DRB release/add in the single Bearer context modification request message, since this may also happen in case of security indication update, as we have discussed at previous meetings. 
For option 3, it uses the existing IE but for other purposes. Note that so far this IE has particular function as “Provides the PDCP SN Status at setup after Resume to the target gNB-CU-UP.” So this option is not ok to us. 
For option 1, we understand it can be considered as an enhancement, but not essentially needed.

	Nokia
	Firstly, in our understanding the highlighted issue is not specific to Inter-gNB DU HO with full configuration or any other Full configuration case. Actually, this handling is relevant to other PDU Session Modification cases where a DRB is added to a PDU session. This could e.g., be Standalone or NR-DC scenarios where the existing PDU Session is modified with a simultaneous DRB addition triggered in the same message. 
Secondly, in regard to solutions, Solution 1 is the preferred approach. 

In contrast Solution 2 incurs additional signaling which is not necessary for these scenarios, while Solution 3 modifies a function to new purpose. For those reasons neither Solution 2 or 3 are appropriate.

	Intel
	Agree with Nokia and, given Solution 2 is the existing way, we prefer to have Solution 1. 

	CATT
	Maybe solution 3could work,however,it is not preferred from our perspective since it introduce extra meaning for the existing IE which may bring confusion.

Solution 2 also could work,however,it seems not optimal to have two round of modification propcedure.
With that,we prefer to have solution 1


	Samsung
	We have the similar view as Nokia, so Solution 1 is preferred.

	NEC
	For this inter-DU handover that need to reset PDCP COUNT while keeping the same gNB-CU-UP (which will be more normal than other kind of handover scenarios), since we can correct the signalling that also does not increase handover latency, why don’t we do it? 
Solution 3 is to use existing IE that is for different purpose so its consequence is really not sure.

Therefore, Solution 1 would be the preferred approach that at least for the inter-DU handover when need to reset the PDCP COUNT, will be able to not increase furthermore handover latency, and can work properly. 



	Qualcomm
	Agree with Nok comment on this scenario not being specific to Inter DU HO. We see that Solution 2 is the default way. So what is being proposed is an optimization to Solution 2. Hence we prefer Solution 1 which is unambiguous as compared to Solution 3

	Ericsson
	Prefer 2 or 3.

Solution 1 changes the way intra-DU HO is performed.
Solution 2 is already possible and does not seem to have much drawback.
Solution 3 does not change the purpose of the IE. Resetting PDCP Count = PDCP SN and HFN = 0. No clarification is needed


	Moderator Summary  :

Some companies prefer solution 1: NEC, Nokia, CATT, Samsung, Intel, Qualcomm 

Some companies prefer ether solution 1 or solution 3 with more on solution 3: ZTE, Google

Some companies prefer solution 2: Huawei
Some companies prefer ether solution 2 or solution 3: Ericsson,  


Q2: any other solution or other comments?
	Company
	Comment

	Samsung
	Solution 2 could be existing solution without stage 3 impact. So Solution 1 or 3 would be a kind of enhancement solution, not correction. If Solution 1 or 3 is decided to be supported, the group needs to discuss which release supports the new solution. We think new solution could be supported from Rel.17.

	NEC
	We can discuss the release to apply solution 1.

	Ericsson
	Agree with Samsung. Nothing is broken.

Also, if the issue is to tell the CU-UP to reset PDCP COUNT, why not adding a dedicated IE in the structure already used for intra-DU HO (i.e. DRB To Modify List IE)?
But first we need to agree if such enhancement is needed.


	Moderator Summary and observation  :

=> companies understand  the solution 2 is the current way can do but it is not an optimal way as the two times same Bearer Context Modification procedures will definitely give more time to complete the handover.

=> the first round of the discussion show there are majority to support solution 1.
=>Some companies observed that the solution 1 can also apply to other scenario e.g. the existing PDU Session is modified with a simultaneous new DRB addition triggered in the same message .

=>If go with optimization or enhancement, then in addition to solution 2, another possible solution was given, i.e. to add a dedicated IE to tell the CU-UP to reset the PDCP COUNT.




4 Discussion (2nd round)

For the scenario 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 DRB, moderator would like to summarize that companies understand the solution 2 (multiple Bearer Context Modification procedures) is the existing way can do but it is not an optimal way as the two times same Bearer Context Modification procedures will give more time to complete the handover.

So if we go with optimization, the first round of the discussion show there are majority to support solution 1.

Some companies also observed that the solution 1 can also apply to other scenario e.g. the existing PDU Session is modified with a simultaneous new DRB addition triggered in the same message.

=> Moderator would like to give understanding, for the explicit F1 and E1 interfaces split architecture, the solution 1 cannot apply to such new DRB adding scenario, because adding DRB (even for the existing PDU Session) will need to allocate new DL and UL GTP tunnel in gNB-DU and gNB-CU-UP respectively:
- The CU-CP first performs the E1 bearer context modification procedure to the CU-UP to add DRB and gNB-CU-UP respond with UL GTP tunnel ; 

- Then gNB-CU-UP performs the F1 UE Context Modification procedure to the gNB-DU with informing also UL GTP tunnel, the gNB-DU respond with DL GTP tunnel;

- Then the gNB-CU-CP signals the DL GTP tunnel to the CU-UP by the E1 Bearer Context Modification procedure. 

=> this means,  the solution 1
 is not able to apply to the new DRB adding case, the solution 1 
can only apply to the DRB Release + same DRB Adding.

Therefore in this meeting moderator would like to limit to the scenario for the inter-DU Handover with keeping the same gNB-CU-UP. 
If we go with optimization or enhancement, then in addition to solution 1
, another possible solution was given, i.e. to add a dedicated IE to tell the CU-UP to reset the PDCP COUNT.

Therefore, for this 2nd round discussion, moderator would like to suggest and ask companies opinion for the optimized solution. 
Two solutions remaining on the table:

Solution 1: the solution 1 as discussed in first round i.e. the proposed solution in R3-223181

Solution 4(New): A dedicated IE to indicate reset PDCP COUNT in the DRB to Modify List IE.

Following questions are to be discussed in this second round:
In this meeting we limit to 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 DRB: 

Q3:  Do you confirm the solution 2 (by existing signalling but with two times Bearer Context Modification procedures) can work but not optimal. 

	Company
	Yes/ No
	Comment

	NEC
	Yes
	Solution 2 can work but not optimal. And think that it needs to clarify how it works in stage 2 or stage 3 procedure text.

	ZTE
	Yes
	Agree with NEC

	Samsung
	Yes
	We support the optimization.

	Huawei
	Yes
	About the two scenarios for solution 2:  
· target DU decides the full-configuration, and 
· “existing PDU Session is modified with a simultaneous new DRB addition triggered in the same message”
We want to emphasize that for both two-rounds of the E1 bearer context modification messages are needed (also as indicted by the moderator), though the former will require DRB to release and add. 
Anyway, we are fine to have the enhanced solution. 

	CATT
	Yes
	

	Ericsson
	Yes
	But not optimal = nothing ids broken

	Nokia
	Yes
	However, existing specification does not provide sufficient description that two separate messages are expected for this kind of scenario.
As indicated in the first round, we are supportive of the enhanced solution 1.


Q4: if to optimize, which of the solution do you prefer, and which release to apply.

	Company
	Solution  1 or  4
	Comment

	NEC
	1 or 4 
	Solution 1 or 4 would be solution that can solve the issue with optimal way. The solution 4  may be simpler than solution 1.

either solution 1 or solution 4 is OK for us.

Since the inter-DU handover with full configuration decision in target DU while keeping the same gNB-CU-UP would be more like a usual case, we would like to apply from Rel-16 if cannot apply from Rel-15.


	ZTE 
	1 or 4
	We can follow majority company’s view. 
@NEC: In the CR to sol4, the new IE shall be added in “DRB To Modify List IE” in the tabular.
NEC2: thanks ZTE, you are right, it shall be added in DRB to Modify List IE, the draft is updated in dr2.

	Samsung
	Slightly prefer 4
	Either solution is fine. Solution 4 is slightly preferable because solution 4 seems to be simple and intuitive.
We’re fine with new solution from Rel.16.

In addition to ZTE’s comment for Solution 4 draft CR, the criticality of new PDCP COUNT Reset IE should be ‘reject’ instead of ‘ignore’. In case that existing CU-UP receives and ignores the IE, the PDCP COUNT mismatch between UE and gNB will occur. 

(For Solution 1 CR, the criticality of new IE should be ‘reject’ also.)

	Huawei
	1 is preferred
	Both could work. 

for 4, it is simple, but it is not aligned with RRC specification from UE perspective, as specified in 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).
In this context, 1 is slightly preferred. And we are fine starting from R16. 

	CATT
	No strong opinion 
	

	Ericsson
	4
	4 is simpler and uses the same call flow as intra-DU HO without full config.

Regarding Huawei’s comment: Not sure that it applies to CU-UP and PDCP layer. If it is, it seems that other actions are needed from CU-UP (e.g. release the SDAP entity (clause 5.1.2 in TS 37.324 [24])). Not convinced that this is the case, but if it is, what about informing directly the CU-UP that the Bearer Context Modification has to be performed with full config?
But as this is an optimization, prefer to have it for rel-18 or maybe rel-17, but it seems that cat. B are not possible at this meeting.

	Nokia
	Solution 1
	


	Moderator Summary :

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.

For the solution: 

Solution 1 or 4 : two companies
Solution 1 : two company

Solution 4 : one company

Slightly prefer sol 4:  one company

No strong opinion : one company

=> equally split.

For the release to apply the CR, more companies are fine with Rel-16, while one company mention Rel-18 or Rel-17.


	Moderator proposal :

Proposal 1: (to capture in chair note) 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

Proposal 2: agree either CR for solution 1 (as in R3-223183, will update at least to change the category) or CR for solution 4  (E1AP to add PDCP COUNT Reset IE in the DRB to Modify List IE), from Rel-16. Moderator propose to take solution 1.


5 More Comments and Reviewing of draft CR

The draft CRs for solution 1 (updating of R3-223183 and R3-223184) and solution 4 (adding PDCP COUNT Reset IE in the DRB to Modify List IE) , please have a review and give comment here or directly editing to the draft CRs.

More comments are also invited.

Co-signing of CR is also invited.
	Company
	More Comment and also reviewing of the draft CR for solution 4

	
	

	
	

	
	

	
	


Conclusion, Recommendations [if needed]

If needed
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Annex: 38.463v15.10.0 relevant part
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.


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.
	–
	


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.
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