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1. Introduction

CB: # 42_MobEnh_CHO_E1

ZTE,CT,CU:

- introduce st2 general descriptions for mobility enhancement features over E1 interface

NEC:

- introduce new value “none” in Activity Notification Level IE in order not to activate traffic activity monitoring in gNB-CU-UP for the bearer context that is for the CHO preparation

CATT,CMCC:

- Conditional Handover Information should be sent to gNB-UP

- bearer context for different candidate target cells shall be different

- The CHO impact message should be differentiated by the different target cell id 

- Bearer Context Setup procedure with target cell information is used for Xn handover preparation 

- Bearer Context Modification (gNB-CU-CP initiated) with target cell information is used for Xn CHO modification procedure from source node 

- Bearer Context Modification Required (gNB-CU-UP initiated) with target cell information is used for gNB-UP initial CHO modification procedure from target node

- Bearer Context Release (gNB-CU-CP initiated) with target cell information is used for gNB-UP initial CHO cancel from source node 

- Bearer Context Release Request (gNB-CU-UP initiated) with target cell information is used for gNB-UP initial CHO cancel from target node

(CATT - moderator)

Summary of offline disc R3-203992
This contribution will initial the email discussion and summarize the status of this discussion during the meeting.
The email discussion owner would like to trigger email discussions as below steps:

· Summarize the contributions which are submitted in section 15.3.3 for E1-CHO part in the meeting agenda.
· Group the topic and analysis the solutions and list all the solutions and questions for discussion
· Converge the different the solutions during the email discussion, if get agreement, convert to agreement proposal.
· If we cannot get the convergence for the difference, we will study it for the future release.
In this email discussion, we try to get the agreement for the solutions for all topics. Companies are welcome to provide answer for the questions by June 4th, 12:00 UTC. We can make the second version base one the answers. We may optimize the topic in the second version for further discussion and finish the discussion by June 5th, 10:00 UTC. Then we can make the agreement proposal for the TP generation and work split base on the discussion. So we may have one day to modify the TPs base on the discussion summary before the CB deadline June 9th, 13:00 UTC.

2. For the Chairman’s Notes

Propose the following:
R3-203219 (ZTE..) for 38.460 revised in R3-204283.
R3-204285 (Intel) for 38.401

R3-204286 (Intel, CATT, Ericsson, NEC) for 38.463
Propose to capture the following:
Agreement:
Agree to add CHO E1 impact stage 2 in 38.460.
Add Clarification for inactivity monitoring when CHO performed in stage 2 38.401 
Adopt option2 one shot setup + option3 parallel setup for CHO E1 specification in 38.401 and 38.463.
Issue list: 
3. Discussion

3.1 Summarize the contributions
3.1.1 E1 stage 2 
ZTE provide one E1 stage 2 contribution, add the below description in 5.1.2
E1 bearer context management function
This function is used to retrieve and transfer DL COUNT values related to early forwarding transfer during the enhanced mobility operation.
Please provide your comments on this proposal.

	Company
	Comment

	Huawei
	Not sure if needed at all, 4x0 serials are mainly for interface description, maybe stage 2 descriptions to 401/300 are needed, since early forwarding is a feature which is better to be reflected in 401/300.

	INTEL
	No strong view, but if we are going to add, then prefer to describe in a general sense that can cover retrieval/provisioning of DL/UL COUNTs for SN STATUS Transfer as well. 

	Samsung
	No strong view. Agree on Intel’s comment.

	ZTE
	Since we’ve analyzed and identified E1 interface impacts due to mobility enhancement, it is fairly needed to capture, similarly to other features, as what we’ve also done for X2/Xn/F1/NG interfaces. Taking intel’s suggestion into account, how about following updated sentence:
“This function is used to retrieve and transfer DL/UL COUNT values related to early/late forwarding transfer for the enhanced mobility operation.”  

	Nokia
	Not critical and may be postponed for post-WI clean-up (once the signaling is agreed). If there is strong preference to have it now, that ZTE’s suggestion above is better. 

	CATT
	Agree on the ZTE’s last comments

	Ericsson
	No strong view


No objection to have the stage 2 for E1
Proposal 1: The E1 stage 2 is added: This function is used to retrieve and transfer DL/UL COUNT values related to early/late forwarding transfer for the enhanced mobility operation.   

3.1.2 E1 stage 3 

3.1.2.1 NEC contribution

The Activity Notification Level is discussed with the assumption that is no needs to associate the bearer context in gNB-CU-UP to the prepared cells. The proposal is  introduce new value “none” in Activity Notification Level IE so not to activate traffic activity monitoring in gNB-CU-UP for the bearer context that is for the CHO preparation.
Please provide your comments on this proposal.

	Company
	Comment

	Huawei
	The analysis makes sense, i.e., in Bearer Context Setup message, the Activity Notification Level is mandatory but should not contain any real meaning for CHO request. 

As to the solution, let’s keep it open now. We think the main point here is that CU-UP could identify that if the setup request is CHO or not, with this understanding, we think the final solution could be investigated together with other mechanism, e.g. target cell info over E1, and with some clarification texts for this IE. 

	INTEL
	Agree the intention and we support the proposed addition of “none”. 

	Samsung
	Agree the intention, but the solution should be discussed together with other discussion.

	NEC
	We propose to add “none” in Activaity Notification Level IE. 

	ZTE
	Agree the intention, but the solution should be discussed together with other discussion.

	Google
	OK for NEC’s proposal.

	Nokia
	Yes, we may add it.

	CATT
	Agree with issue identified. Solution need be discussed with below discussion. If CHO information is sent to UP by CP, the change may not needed

	Ericsson
	Agree with the analysis but I would prefer that we solve this without changing Activity Notification Level IE, because the new codepoint could be used outside CHO, which is not the intention here. Also, I’d like to remind RAN3 that we did not agree on changing the level once the Bearer Context is established


Most companies think the change  is needed.

Proposal 2: introduce new value “none” in Activity Notification Level IE 
3.1.2.2 CATT contribution

The detail spec modification with the CHO E1 impact. The below list of proposal is copied from this contribution.  Please check if you agree the proposal and provide comments on them.

	Proposal
	Company

	Proposal 1： Conditional Handover Information should be sent to gNB-UP
	CATT

	Proposal 2： the bearer context for different candidate target cell shall be different
	CATT

	Proposal 3： The CHO impact message should be differentiated by the different target cell id 
	CATT


	Proposal 4：Bearer Context Setup procedure with target cell information is used for Xn handover preparation 
	CATT

	Proposal 5：Bearer Context Modification (gNB-CU-CP initiated) with target cell information is used for Xn CHO modification procedure from source node 
	CATT

	Proposal 6：Bearer Context Modification Required (gNB-CU-UP initiated) with target cell information is used for gNB-UP initial CHO modification procedure from target node
	CATT

	Proposal 7：Bearer Context Release (gNB-CU-CP initiated) with target cell information is used for gNB-UP initial CHO cancel from source node 
	CATT

	Proposal 8：Bearer Context Release Request (gNB-CU-UP initiated) with target cell information is used for gNB-UP initial CHO cancel from target node 
	CATT


1. Conditional Handover Information should be sent to gNB-UP
	Company
	Yes/No
	Comment

	Huawei
	Seems so
	Taking the issue in 3.1.2.1 into account together, we think at least gNB-CU-UP needs to know whether an incoming bearer context setup request is for CHO or not.

	INTEL
	Yes and No
	Really appreciates to bring this up that the security context should be different for different candidate cell. This makes clear that, in CHO/CPC, the target cannot start sending packets to the UE, until it knows which cell the UE accessed. So, in our 38.401 BL CR, in section 8.2.1.X and 8.2.2.X, an editor’s note saying that “It is up to gNB-CU implementation whether to start sending DL User Data to the target gNB-DU before or after reception of the Downlink Data Delivery Status from the source gNB-DU.” Should be removed as not possible. 

And over E1, allowing parallel preparations like X2/Xn seems too much. Now, it became clear that the target cannot start sending DL packets until it knows which cell the UE accessed. Then, what we need is simply that the target CU-CP passes the right “security context” to the target CU-UP to be used for sending DL packets after the target CU-CP receives ACCESS SUCCESS from the gNB-DU and knows which cell the UE accessed. 

Maybe, the Conditional Handover Information IE can be included into the Bearer Context Setup Request message so that the target CU-UP doesn’t use the mandatorily included security context during preparation phase. We may need to enhance the Bearer Context Modification Request message to carry the right security context after the UE accessed. I think such a light approach is better, honoring what we have agreed – CU-UP resources are cell agnostic, i.e. establishing only one Bearer Context for all the candidate target cells per UP entity.

	Samsung
	
	We also think that CU-UP needs to know whether the Bearer Context Setup is for CHO or not.
Regarding the security issue. Intel’s comment seems to be reasonable. The right security context should be sent to CU-UP after UE accesses to the target. The enhancement of the procedure should be discussed further.

	NEC
	Yes/no
	For this security infomation, I understand that the security key will be different per PCI, this will be the main reason to have different bearer context for different candidates.

For the way to realize, a way to differentiate the bearer context is to use different APID. This way will be clean and simple without adding too many information in E1AP, that the UP does not necessary use it. This also can complian the principle that CU-UP resources are cell agnostic,

	ZTE
	Yes/No
	Share Intel&Samsung’s views, but the security context can also be pre-allocated with each candidate cell.

	Google
	Yes/No
	Agree with the intention. But as we should keep the principle that CU-UP resources are cell agnostic, the UE APID way proposed by NEC could work.

	Nokia
	Yes/No
	CHO is not important for UP, unless early forwarding is used. Therefore, instead of CHO indication, Early forwarding shall be indicated. This can be the same indicator as the one for DAPS HO.

	CATT
	
	Thanks a lot for the discussion.

I agree that the UP resource are cell agnostic. But the context is cell level different.

Now we should find one solution how to solve this issue.  As the security information in bearer context setup is mandatory,  the context should carry one security information for one cell(PCI) anyway

 If my understanding is right. We have three solutions on board, please correct me if it is not right:

1. CATT’s solution: CP send parallel bearer context setup with target cell ID as Xn 

2. Intel’s proposal: CP sends one bearer context setup for one UP. And sends bearer context modification include one list contain security information and against each cell after HO success.

3. NEC proposal: CP send parallels bearer context setup with different AP ID to UP for different cell

For Intel’s proposal, we need consider the below issue:

a. Clarify the security information in setup belongs to which cell.

b. May introduce some delay if use modification procedure after HO success

For NEC’ proposal, I don’t understand well the work procedure. Please NEC clarify the detail


	NEC
	
	our proposal is like this:

Different UE AP IDs in gNB-CU-CP. Different UE AP IDs in gNB-CU-UP.
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For example: 

1st bearer context setup with security key 1: gNB-CU-CP UE E1AP ID=1 and gNB-CU-UP UE E1AP ID=1
2nd bearer context setup with securty key 2: gNB-CU-CP UE E1AP ID=2 and gNB-CU-UP UE E1AP ID=2
3rd bearer context setup with securty key 3: gNB-CU-CP UE E1AP ID=3 and gNB-CU-UP UE E1AP ID=3


	Ericsson
	Yes
	Ok to have an indicator. Ok to make it generic e.g. early data forwarding. But then we need to link this to CB45, where we might introduce new PDCP SN Status Information IEs for early data forwarding.
For the Security Context issue, NEC solution is much cleaner and has no specification impact


2. The bearer context for different candidate target cell shall be different and the CHO impact message should be differentiated by the different target cell id
In the current E1AP, the BEARER CONTEXT SETUP REQUEST message includes the Security Information. This information is derived from some information.  One of this information is the PCI of target cell. So the bearer context for different cell is different.  Even though the different target cell may share the same resource in UP, the bearer context shall be different because of the security information difference.
	Company
	Yes/No
	Comment

	Huawei
	Yes
	Since different CHO request for the same UE may arrive at the same gNB-CU-UP, gNB-CU-UP needs to distinguish each CHO request for the same UE, so that CHO cancel could be done properly.

	ZTE
	Yes/No
	We agree that “ the bearer context shall be different because of the security information difference”. However, it seems that we agreed to use E1AP id to differentiate different target cells, i.e. we won’t support multiplexing multiple candidate cells over the same E1 signaling connection.

	Nokia
	No
	This can be differentiated by the CU by creating different UE context, no? Like for multiple preparation for a classic HO. 

	Ericsson
	Yes/No
	If security keys are different, yes there should be parallel Bearer Context establishment 

	
	
	


3. Bearer Context Setup procedure with target cell information is used for Xn handover preparation 

	Company
	Yes/No
	Comment

	Huawei
	Seems so
	Since there are cases that different CHO requests for the same UE may target at the same gNB-CU, there is the need to distinguish among those different CHO requests, while different target cell info provides such a mechanism.

	ZTE
	Yes/No
	it seems that we agreed to use E1AP id to differentiate different target cells, i.e. we won’t support multiplexing multiple candidate cells over the same E1 signaling connection.

	Nokia
	No
	See above.

	Ericsson
	No
	Already agreed that this is not needed

	
	
	


4. Bearer Context Modification (gNB-CU-CP initiated) with target cell information is used for Xn CHO modification procedure from source node 

	Company
	Yes/No
	Comment

	Huawei
	Yes
	If such a case is allowed that target CU-CP could modify the existing CHO request, target cell info should be used over Xn to identify the concerned CHO request. Here we think target DU may trigger modification required procedure which would further lead to such a case.

	ZTE
	Yes/No
	it seems that we agreed to use E1AP id to differentiate different target cells, i.e. we won’t support multiplexing multiple candidate cells over the same E1 signaling connection.

	Nokia
	No
	See above

	Ericsson
	No
	Same as above

	
	
	


5. Bearer Context Modification Required (gNB-CU-UP initiated) with target cell information is used for gNB-UP initial CHO modification procedure from target node

	Company
	Yes/No
	Comment

	Huawei
	N
	Here the main question is whether such a use case is valid or not, we think it makes things complicated, since gNB-UP could accept, reject or release (under extreme circumstance) a CHO request.

	ZTE
	Yes/No
	The use case is valid, UP should be allowed to initiate bearer context modification towards CP actively, e.g. with new cause value.

	Nokia
	No
	See above

	Ericsson
	No
	Same as above

	
	
	


6. Bearer Context Release (gNB-CU-CP initiated) with target cell information is used for gNB-UP initial CHO cancel from source node 

	Company
	Yes/No
	Comment

	Huawei
	Yes, pending on if we allow target to release
	Similar as above, the main point here is whether release of an existing CHO request is allowed to be triggered by target side. From our side, we tend to think that such a case could be allowed.

	Nokia
	No
	See above.

	Ericsson
	No
	Same as above

	
	
	

	
	
	


7. Bearer Context Release Request (gNB-CU-UP initiated) with target cell information is used for gNB-UP initial CHO cancel from target node

	Company
	Yes/No
	Comment

	Huawei
	Yes, pending on if we allow target to release
	Same comments as 6.

	Nokia
	No
	See above. If the UP releases UE, all the CHO targets associated with the UP context must be released. If each cell has own UP context, it may be released independently.

	Ericsson
	No
	Agree with Nokia

	
	
	

	
	
	


3.2 Second round discussion
In last meeting, we made one agreement on the E1 CHO: 

CU-UP resources are cell agnostic, i.e. establishing only one Bearer Context for all the candidate target cells per UP entity.
But we don’t realize the security information in Bearer Context setup is cell level different
During discussion, we get the three solutions for E1 CHO Bearer Context setup. We will firstly focus on Bearer Context setup and then decide other message base on the final decision
1. CATT’s solution: 
CU-CP sends parallel bearer context setup with target cell ID as Xn we already used. The UP resource can be share within all the cells, the UP just maintain one mapping list of cell and security information.
For other procedure, align with intel’s option and use same message. No parallel message is needed because no security information involved.
If the F1-U is shared among the cell, the bearer context modification from CP to UP with the access cell ID is need after UE access
If the F1-U is separately for each cell, the DDDS from DU/cell can trigger the data transfer 
Pros: This solution relative technical simple and spec impact is minor. 
Cons: The solution will setup bearer context for each cell in UP. The transferring messages  are much more than intel’s solution.  And break our agreement. Moreover, when the target CU-CP receives an EARLY FORWARDING TRANSFER message, multiple parallel Bearer Context Modification procedures are required to deliver the same content to the target CU-UP for each candidate cell since multiple Bearer Contexts were established. (CATT response: we may avoid the cons. see the above added part for other procedure.)
2. Intel’s solution: 

For an initial CHO request over Xn for a candidate cell served by the UP entity, CP will send bearer context setup for the UP entity. A flag is needed in the BEARER CONTEXST SETUP REQUEST message to indicate that the mandatorily included security information context means nothing at this stage and so the UP cannot (and should not) start sending DL packets. 
A subsequent CHO request over Xn for another candidate cell served by the same UP entity (if any) won’t be handled by bearer context modification (i.e. CP will skip E1 assuming the same admission result is applied; CP will just do parallel preparation over F1 using the same UL TNL addresses over F1-U, then reply Xn HO REQ). If the source configuration is changed, then the source will request modification of already prepared CHO over Xn, which will be handled by bearer context modification over E1 for re-admission, if necessary.

Once the UE successfully accessed to a cell, then the DU will send ACCESS SUCCESS. Then, my proposal is that the CP forwards to the UP, necessary information for sending downlink packets (i.e. DL TNL addresses for F1-U and security context corresponding to the accessed cell) via a bearer context modification procedure, so that the UP can start sending downlink packets.
Pros: the transferring message is little

Cons: a delay for option would be one more hop (F1-C then E1) compared to one hop (F1-U) in other options.
3. NEC’s solution: 

Different UE AP IDs in gNB-CU-CP. Different UE AP IDs in gNB-CU-UP.
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For example: 

1st bearer context setup with security key 1: gNB-CU-CP UE E1AP ID=1 and gNB-CU-UP UE E1AP ID=1

2nd bearer context setup with security key 2: gNB-CU-CP UE E1AP ID=2 and gNB-CU-UP UE E1AP ID=2

3rd bearer context setup with security key 3: gNB-CU-CP UE E1AP ID=3 and gNB-CU-UP UE E1AP ID=3

This solution is similar as CATT’s solution. Just use AP ID instead of the target cell id. 
Pros: same as CATT’s. One difference is that this option 3 keeps the principle that the UP is cell-agnostic.
Cons: The solution will setup bearer context for each candidate cell as a separate signaling connection in UP. The transferring message are much more than intel’s solution. And break our agreement. Moreover, when the target CU-CP receives an EARLY FORWARDING TRANSFER message, multiple parallel Bearer Context Modification procedures are required to deliver the same content to the target CU-UP for each signalling connection since multiple Bearer Contexts were established.
4. ZTE’s solution
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1st bearer context setup with security key 1: gNB-CU-CP UE E1AP ID=1 and gNB-CU-UP UE E1AP ID=1
2nd bearer context setup with security key 2: gNB-CU-CP UE E1AP ID=1 and gNB-CU-UP UE E1AP ID=2
3rd bearer context setup with security key 3: gNB-CU-CP UE E1AP ID=1 and gNB-CU-UP UE E1AP ID=3
UP is aware of that the bearer context setup request is for CHO, and this can be satisfied, e.g. UP needs to know for "holding on early forwarded packets";

Multiple candidate cells incur the same admission control outcomes and the same UP resources, and this can also be achieved by CP.  

The procedure looks like below:

For the 1st candidate cell-1, CP sends the BEARER CONTEXTSETUP REQUSET message with CP-APID 1, then UP configures the bearer context together with security-1 and replies with BEARER CONTEXTSETUP RESPONSE message with UP-APID 1;  then

For the 2nd candidate cell-2, CP sends the BEARER CONTEXTSETUP REQUSET message again with the same CP-APID 1 for the same UE. Since the UP resources request is the same except security difference, then UP shall reuse the existing bearer context and links it to security-2, and UP replies with BEARER CONTEXTSETUP RESPONSE message with UP-APID 2 

I think UP can well associate different securities to different UP-APID, and sharing the same bearer context. 

UP-APID 1 - security-1

UP-APID 2 - security-2
In the subsequently procedure after setup, how the UP UE E1AP ID used in CP/UP initialled message may be left to implementation
5. E///’s solution

First Bearer Context Setup will contain Security Information IE for cell 1. 
For additional cells, Bearer Context Modification can be used. It will contain a new IE e.g. additional candidate cell IE, which will include the Security Information IE for this cell, plus an index. The CU-UP could optionally answer to this request with a new UL F1-U TNL (and then we have all the option 1 advantages). 
The final Bearer Context Modification will contain the index of the Security Information IE to use for DL data. 
Compare to option 2, the (small) benefit is that the CU-UP can start encrypting DL packets in advance. 
To summarize, solution is combining solutions 1&2. If delay is important, CU-UP can answer to each additional Bearer Context Modification with different UL TEIDs. If not, CU-UP can just store the different Security Information IEs and wait for the final Bearer Context Modification, as in solution 2.

CATT adds some suggestion for option 5: The CU-CP may also decide send the Bearer Context Modification for additional cell or not base on its understanding on delay requirements (may be QoS), if not send, go to option 2. If send, then go to option1 and then the UP also decide response with different UL TEIDs or not.
Please all E1CHO interested companies provide your opinion on which solution do you like?
	Company
	Option 1/2/3/4/5
	Comment

	CATT
	Option 1
	Both three options are feasible. But the option1spec impact is relative little. We already discussed the method and used in Xn.

Because we only have several days left for this WI, If we go to option2, we may revisit 38.401 for message flow and more thinking on the modification/release procedure etc.

	Ericsson
	Option 3
	Much cleaner and has no specification impact

	INTEL
	Option 2
	For Option 1 or Option 3, when the target CU-CP receives an EARLY FORWARDING TRANSFER message, isn’t it that the same content has to be passed to the target CU-UP in a parallel fashion for each candidate cell (or for each signaling connection)? (i.e. via multiple parallel Bearer Context Modification procedures)
Please remember that INTEL was the one who proposed parallel preparations over E1 in the past. And that “cell agnostic” agreement didn’t come easily. We should not break the agreement we made, simply due to that there is no impact on signalings.

	NEC
	Option 3
	No specification impact also for multiple preparation in one UP entity, no need to give the target cell ID so the UP keep cell agnostic principle

	CATT2
	
	Just adopt a parallel fashion in Bearer Context setup procedure, for other procedure, we will use one message per UP level

	Samsung
	Option 2
	Option 1 seems to be against ‘cell agnostic’. And anyway, CU-UP shall be informed the target cell after UE accesses to the target node. It also has further impact on specification.
With Option 3, the different UE APIDs are used even for the same UE-bearers, so the CU-UP considers each bearer context setup request for different UE-bearers. If then, the CU-UP separately manages the data forwarding for each bearer context setup request and provides different data forwarding TNL information responding to each bearer context setup. It means that the data forwarding between the source node and the target node shall be performed separately for each target cell even in the same target node. Also, the associated X2/Xn Early Forwarding Transfer message needs to be sent separately for each target cell. It wastes the backhaul resource and requires unnecessary processing.

	Nokia
	Option 1 or 3
	Even though we were against passing the target cell info to the UP, it may have benefits as a context ID. Therefore we would prefer this over option 3.
For option 2, it is an alternative that seems like slowing data forwarding in the DL (if I understand it all right), so it is not preferred.


Proposal 3: Adopt option 2 + option 3 for the E1 CHO spec 

4. Conclusion, Recommendations 

Refer to section 2
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