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1 Introduction

	CB: # 44_MobEnh_EarlyDataFwd

CT:

- It is useful to add an indicator in HANDOVER REQUEST ACKNOWLEDGE message to indicate the target’s willingness to receive early data forwarding.

- Introduce a new X2/Xn message (i.e. Early Forwarding Transfer Request) for the target node sends to the source node to request a new Early Forwarding Transfer message.

App:

- specify a mechanism by which target cells can indicate to the serving cell whether they are capable of using early data forwarding for CHO

CATT:

- Target node informs source node about the buffer size for early data forwarding

HW:

- no need to have a mechanism to indicate the target’s buffer/load situation for the source to take into account for early forwarding, some stage 2 clarifications might be needed

Intel:

- The source shall not perform early data forwarding toward a candidate cell for which a full configuration CHO command is generated. Otherwise, COUNT reset could be problematic, if the UE later accesses this cell and the SN assignment role is moved to the target subsequently.

- Add an optional IE into the Conditional Handover Information IE of the HO REQ ACK message to tell the source that, if included, the target applied full configuration and thus early data forwarding shall not be initiated toward the associated candidate cell.

(CT - moderator)

Summary of offline disc 


2 For the Chairman’s Notes

Propose to capture the following:

There is no consensus in this comeback, the following issues were discussed in rel-16 but no conclusion was reached in RAN3:
Issue 1: Whether it is needed to introduce a new IE included in HANDOVER REQUEST ACKNOWLEDGE message to indicate target’s preference/willingness to receive early data forwarding. 
Issue 2: Whether it is needed to introduce Buffer Size for Data Forwarding IE included in HANDOVER REQUEST ACKNOWLEDGE message to inform source node the target’s buffer size or other solutions to help the source to take into account for early data forwarding. 

3 Discussion

Based on the contributions in this section, there are three issues listed as below:

· Issue 1: Whether it is necessary to have a mechanism to indicate the target’s buffer/load situation for the source to take into account for early forwarding.
· Issue 2: Enable the source do not perform early data forwarding toward a candidate cell for which a full configuration CHO command is generated.

· Issue 3: When the target already accepted early data forwarding, whether introduce a mechanism to inform the source to send Discarding DL COUNT information to the target nodes in time?
3.1 Issue 1: Whether it is necessary to have a mechanism to indicate the target’s buffer/load situation for the source to take into account for early data forwarding?

Many contributions are related to this issue, China Telecom[R3-203534] thinks it is useful to add an indicator in HANDOVER REQUEST ACKNOWLEDGE message to indicate the target’s willingness to receive early data forwarding; Apple [R3-203759, R3-203760] specifies a mechanism by which the target cells can indicate to the serving cell whether they are capable of using early data forwarding for CHO; CATT[R3-203894, R3-203895] specifies a mechanism by which the target node can inform source node the buffer size for early data forwarding; Huawei [R3-203639, R3-203640] think that there is no need to have a mechanism to indicate the target’s buffer/load situation for the source to take into account for early forwarding, some stage 2 clarifications might be needed.

Based on the above contributions, we think the issue can be concluded as whether to specify a mechanism by which the target can indicate to the source whether they are capable of using early data forwarding for CHO.
Question 1.1: Whether to specify a mechanism by which the target can indicate to the source whether they are capable of using early data forwarding for CHO.
	Company
	Is the solution needed?
	Comments

	Huawei
	No
	We think if the target accepts a CHO request, which means it should be able to accept either earlier data forwarding or later data forwarding, if only later data forwarding is accepted, it is less useful; on the other hand, there is nothing special for a node to support early data forwarding comparing to late data forwarding.

	ZTE
	No
	Share above views. In general, we don’t believe the early data forwarding would cause much trouble or load to the target node, especially with source initiated discarding function.

	CATT
	No
	Share the same view with HW and ZTE.

	Samsung
	No
	Similar view as HW and ZTE.

	China Telecom
	OK to introduce the solution
	Early data forwarding is not mandatory for CHO, and when to forward data is up to source’s implementation, therefore, there will be a mismatch when target wants to receive late data forwarding and source triggers early data forwarding. Considering the deployment scenario, CHO may be configured to all the eNB/gNBs to a certain range, that means each candidate target eNB/gNB may receive lots of CHO request from different source eNB/ gNB, if most of the CHO request accepted bring a early forwarded data, it will cause waste of resources on the target side, because for a target, not all UEs with CHO request accepted will eventually connect to it. Therefore, we think for the target already receive a few early data forwarding, it may want to receive late data forwarding, and introduce a mechanism to indicate the target’s willingness to receive early data forwarding may be useful here.

	Nokia
	Possibly yes
	It should be not be “capability” but rather merged with the mechanism to tell the buffer size (e.g. buffer equal to ‘0’ means “early forwarding not allowed”).

	Qualcomm
	Maybe yes
	This seems reasonable as it enables a target node already facing overloading issues to not have a worsening condition if the source decides to perform early data forwarding, and especially since early data forwarding can last for quite some time. 

	NEC
	Perhaps yes/no
	If this to tell the capability of a node, then “no”.

If this is for the situation that e.g., the target normally is OK to receive early data forwarding, but sometime may have less buffer because too many traffic at the time when CHO is requested, then for this case, the target can try not to accept the early data forwarding. Then “yes”.
But I guess in order to deploy the CHO and early data forwarding, the system need to prepare enough capacity, then it will be less risk to face the buffer shortage problem. Then “no” 

	LGE
	No
	Share the same view with HW, ZTE, Samsung

	Ericsson
	No
	Agree with Nokia and NEC for the capability exchange.

Early data forwarding is for sure more costly and should be used wisely (e.g. not triggered for all the candidate cells, can be triggered later for the best candidate after receiving new measurements, …). Target should be able to cope with the extra load if it is prepared and if discarding mechanism is in place.
Also, limiting the possibility of the source to choose between early and late data forwarding AFTER HO preparation will limit a good implementation of CHO. Choice could be done before HO Preparation.

	Apple
	Yes
	


Moderator’s summary:
11 companies show their attitudes towards Question1.1, 6 companies clearly expressed their opposition [Huawei, ZTE, CATT, Samsung, LGE, Ericsson], 2 companies think it should not be the capability of the target node [Nokia, NEC], following majority preference, moderator propose to not introduce a mechanism by which the target can indicate to the source whether they are capable of using early data forwarding for CHO.
Proposal 1: It is proposed to not introduce a mechanism by which the target can indicate to the source whether they are capable of using early data forwarding for CHO.
Question 1.2: If the answer for Question 1.1 is Yes, which option do you prefer?

Option 1: Introduce Early Data Forwarding Acceptable IE included in HANDOVER REQUEST ACKNOWLEDGE message to inform source node whether target nodes are capable of using early data forwarding [R3-203759, R-203760].

Option 3: Others?
	Company
	Preferred solution
	Comments

	CATT
	
	Option2 is not for Question 1.1. Its assumption is accepting early Data forwarding. 
 I make the question 1.1a for this  option2 proposal

	China Telecom
	Option 1 is OK.
	Option 1 can work in the situation described in Q1.1 when target want to receive late data forwarding for CHO.
(I have already remove Option 2 into Question 3.3, please see comments for Question 3.3, Thanks!)

	Nokia
	Option 1 is OK
	As above: it would be good to discuss it together with possible solutions for controlling the early forwarding transfer, to optimize the signaling (e.g. buffer size ‘0’ may mean “no early forwarding”).

	Qualcomm
	Option 1
	

	Apple 
	Option 1
	




	
	
	

	
	
	




	
	
	

	
	
	


Moderator’s summary:
For Q1.1and Q1.2, 6 companies in 11 disagree with Question 1.1, while there are 4 companies think option 1 is ok, so the changes to introduce Early Data Forwarding Acceptable IE included in HANDOVER REQUEST ACKNOWLEDGE message cannot be agreed but can be further discussed in R17. 
Proposal 2: Tdocs R3-203759 and R-203760 are not agreed but can be further discussed in R17.
Question 1.3: Is it ok to add the clarification notes about early data forwarding in 36.300&38.300 [R3-203639, R3-203640]?
	Company
	Agree or not?
	Comments

	Huawei
	Agree
	Whether the final agreements would be, we think some stage 2 clarifications are needed.

	ZTE
	ok
	

	CATT
	No
	Not necessary 

	INTEL
	No
	Checking TPs in R3-203639 and R3-203640, the existing texts seem enough. 

	China Telecom
	Not necessary
	

	Nokia
	Not needed at all
	If there is no mechanism to control Early Forwarding Transfer, it is obvious it is up to the implementation.

	NEC
	No need.
	

	LGE
	Not necessary
	

	Ericsson
	Not needed
	There is no restriction saying that the source node cannot send EARLY FORWARDING TRANSFER when it needs to


Moderator’s summary:
9 companies show their attitudes towards Question1.3, 2 companies said Yes, 7 companies said no, following majority preference, changes to 36.300 and 38.300 proposed in R3-203639 and R3-203640 are not agreed.

Proposal 3: Changes to 36.300 and 38.300 proposed in R3-203639 and R3-203640 are not agreed.
3.2 Issue 2: Enable the source do not perform early data forwarding toward a candidate cell for which a full configuration CHO command is generated.

The following were observed and proposed in Intel[R3-203773]:

Observation 1: RAN2 has agreed that full configuration is not supported for DAPS HO.

Observation 2: For a DAPS configured DRB, the source forwards downlink PDCP SDUs with SN assigned by the source until the SN assignment role is moved to the target, and COUNT reset during this role change could be problematic.

Observation 3: On the other hand, for CHO, a candidate target can generate full configuration CHO command to the UE. There is no restriction for a candidate target to accept CHO, even if full configuration has to be applied.

Observation 4: For CHO, it is left up to the source whether to apply early or late data forwarding.

Observation 5: Early data forwarding for CHO was agreed to follow the same 
ehavior as in DAPS HO, i.e., the source forwards downlink PDCP SDUs with SN assigned by the source, until the SN assignment role is moved to the target.

Observation 6: As a result, when full configuration was applied, COUNT reset during the SN assignment role change could be problematic for early data forwarding, if the UE later accesses this cell.
Proposal 1: The source shall not perform early data forwarding toward a candidate cell for which a full configuration CHO command is generated. Otherwise, COUNT reset could be problematic, if the UE later accesses this cell and the SN assignment role is moved to the target subsequently.

Proposal 2: Add an optional IE into the Conditional Handover Information IE of the HO REQ ACK message to tell the source that, if included, the target applied full configuration and thus early data forwarding shall not be initiated toward the associated candidate cell.

Based on the above contributions, we think the issue can be concluded as whether should RAN3 introduce a mechanism to enable the source do not perform early data forwarding toward a candidate cell for which a full configuration CHO command is generated.
Question 2.1: Should we specify a mechanism to enable the source do not perform early data forwarding toward a candidate cell for which a full configuration CHO command is generated?
	Company
	Is the solution needed?
	Comments

	Huawei
	Seems so
	It seems RAN2 made some agreements that full configuration CHO command requires both side to support which would impact the PDCP handling.

	ZTE
	A bit doubtful
	Full configuration means PDCP SN reset and packet loss in the target node. However, even if the source node performs early forwarding with PDCP assigned SN, the target node can still omit those assigned SNs by re-numbering them. For UM DRB, early data forwarding can still help to reduce the packet loss (not lossless) and interruption time.  

	INTEL
	YES
	Answering to ZTE, yes, after COUNT is reset, the target can override PDCP SN for any SN-assigned-by-source PDCP SDUs forwarded from the source. But the target cannot override those already submitted to lower layers for transmissions (e.g. SN 100), which may not be cancelled properly. If these were not cancelled properly, the UE may receive PDCP SDU with SN 100 and then from SN 1 after COUNT is reset, which could be problematic. This is the reason why, for DAPS, we decided that HFN and SN are maintained even for RLC-UM bearer. 

	Samsung
	Not sure
	It might be solved by implementation as ZTE’s comment. And we think that the early forwarded packets are buffered in PDCP layer, not sent to the lower layer in the target before the UE accesses to the target.

	INTEL2
	OK, then No (thanks Samsung)
	Thanks for good point. Yes, as part of CB: # 42, it was clarified that the target cannot generate downlink PDCP PDUs until it knows which cell the UE accesses. So, there won’t be any downlink packets already submitted to lower layers for transmissions (originally this was assumed possible for CHO, the reason why I propose). Once the UE successfully accessed, then the target will simply reset COUNT and then start sending downlink PDCP PDUs from SN 1. The UE will also reset COUNT after successfully accessed (and for CHO, simultaneous reception is not possible).
Based on that, I think there is no need to do anything. Thanks for discussions.  

	China Telecom
	Not needed
	Agree with Samsung and Intel2.

	Nokia
	Yes and no
	It can be resolved as ZTE proposes. However, the source may prefer to avoid early forwarding in such case. So it is not good to forbid early forwarding for full config – but it may be good to let the source know about it.

	Qualcomm
	Not needed
	Agree with the proposal by ZTE and the clarifications provided by Intel2 and Samsung.  

	NEC
	
	Thanks for proposal and discussion and clarification.

	LGE
	Not necessary
	Agree with Samsung and Intel2

	Ericsson
	Not needed but…
	Restricting is too much, but reset of PDCP SN might limit the interest of Early Data Forwarding. So ok to discuss if the source should know about it


Moderator’s summary:
Most companies think it is not needed to specify a mechanism to enable the source do not perform early data forwarding toward a candidate cell for which a full configuration CHO command is generated. Therefore, it cannot be agreed.
Proposal 4: It is not needed to enable the source do not perform early data forwarding toward a candidate cell for which a full configuration CHO command is generated.
Question 2.2: If the answer for Question 2.1 is Yes, is it ok to add an optional IE into the Conditional Handover Information IE of the HO REQ ACK message [R3-203774, R3-203775]?
	Company
	Agree or not?
	Comments

	Huawei
	Seems so
	We think anyway we need to discuss how to sync-up this full configuration between source and target.

	ZTE
	A bit doubtful
	

	INTEL
	YES
	@ZTE, please see my reply above.

	Nokia
	Yes
	As above: the information is useful, but the decision on early forwarding should be up to the source node.

	Ericsson
	Maybe
	Ok to discuss further


Moderator’s summary:
Most companies show negative attitude towards Q2.1, so R3-203774 and R3-203775 are not agreed.

Proposal 5: Tdocs R3-203774 and R3-203775 are not agreed.
3.3 Issue 3: When the target already accepted early data forwarding, whether introduce a mechanism to inform the source to send Discarding DL COUNT information to the target nodes in time?

The following were observed and proposed in China Telecom[R3-203534]:

Since the early forwarded packets don’t get sent to the UE when received, they are buffered until the UE accessed. The time between the target receives the early forwarded packets and transmit them to the UE when UE successfully accessed is unpredictable. During this time, the buffer status in target may change dynamically, the target may want to drop some data when its buffer almost max out, in this situation, the target needs the source to send the Discarding DL COUNT information, but currently there is no solution for the source to know the exactly situation to help relieve the target’s buffer.
Proposal: Introduce a new X2/Xn message (i.e. Early Forwarding Transfer Request) for the target node sends to the source node to request a new Early Forwarding Transfer message.

Based on the above contributions, we think the issue can be concluded as whether should RAN3 specify a mechanism to enable the target to ask a new Discarding DL COUNT information form source?
Question 3.1: Should we specify a mechanism to enable the target to ask a new Discarding DL COUNT information form source?

	Company
	Is the solution needed?
	Comments

	Huawei
	No
	If earlier data forwarding is accepted, on one hand, it implies that target nod is able to buffer the incoming data; on the other hand, we also introduced the mechanism that source could initiate the discarding indication to the target.

	ZTE
	Neutral
	If the buffer overload issue really occurs in rare case, the mechanism may be beneficial.

	CATT
	
	It is better to have it.  To assure the data safe, the discarding DL count  should be early available than the buffer overloading

	INTEL
	No
	After further thinking, although the early forwarded packets don’t get sent to the UE until the UE accessed,  it seems that the amount of packets buffered in the target are kept less than the half of the PDCP window.
Since the source assigns PDCP SN, the source shall make sure not transmit PDCP PDUs more than half of window in flight. This applies to early forwarding as well, but note that more than half PDCP SDUs can be forwarded to the target as the source’s transmissions continues. So, the source should be responsible and, should send intermediate Discarding DL COUNT value to keep/limit packets in the target’s buffer less than half of the window as getting delivered to the UE. Otherwise, HFN desynch may happen.
This means that the amounts of early forwarded packets to be buffered in the target will be capped by the half of PDCP window. And also note that the regular HO also requires, when DRB-level forwarding is used, this amount of buffer in the target in the worst case. So, I think, a target who accepted DRB-level forwarding should be ready for this amount and no special attention seems needed for early forwarding.  

	Samsung
	No
	We think, if data forwarding is configured, the target should be ready to buffer the forwarded data. 
And if needed, the target can discard the packets by implementation. If overload issue is considered, even with the discarding information from the source, the target may have to discard more packets. So, the new message for requesting the discarding information is not required.

	China telecom
	Yes
	The target may receive lots of CHO early forwarded data, and not all of the data will transmit to the UE eventually, buffering too much data is a waste of resources for the target, and may affect the decision on new handover request. Currently, the mechanism that source could initiate the discarding indication to the target is based on the source decision, and there is no mechanism for the source to know the exactly target’s buffer situation. The new introduced X2/Xn message can help the target to ask Discarding DL COUNT information before its buffer maxed out, which can help target nodes reduce buffer load and avoid packet loss.

	Nokia
	Preferably no
	Polling the early forwarding transfer is inefficient (lots of signalling). It would be better to select other method.

	Qualcomm
	No
	This may introduce complexities in target implementation as well as signaling overload.

	NEC
	Perhaps no
	The target can discard if already buffer overflow. If needed, probably can inform to the source the target has discarded the early forwarded data.

	LGE 
	No
	Very complicated and inefficient. 

	Ericsson
	Neutral
	I agree that we can optimize this function. If we agree on an optimization, I think that a periodical solution would be more efficient than polling, at least from a signaling load point of view. For example we could imagine some negotiation of the periodicity at HO preparation between source and target. 


Moderator’s summary:
Most companies show negative attitude towards Q3.1, so this mechanism should not be introduced.

Proposal 6: It is not needed to enable the target to ask a new Discarding DL COUNT information form source.
Question 3.2: If the answer for Question 3.1 is Yes, is it ok to introduce a new new X2/Xn message (i.e. Early Forwarding Transfer Request) for the target node sends to the source node to request a new Early Forwarding Transfer message [R3-203535, R3-203536]?

	Company
	Agree or not?
	Comments

	CATT
	Yes
	

	China Telecom
	Yes
	See the comments for Q3.1.

	Nokia
	No
	

	Ericsson
	No
	If we decide to optimize this function, I would prefer some new IE in HO REQUEST/HO REQUEST ACK to negotiate periodicity of the Early Forwarding Transfer messages


Moderator’s summary:
Most companies show negative attitude towards Q3.1, so R3-203535 and R3-203536 are not agreed.

Proposal 7: Tdocs R3-203535 and R3-203536 are not agreed. 
The following were observed and proposed in CATT [R3-203894, R3-203895]:
The target node may discard the receiving early forwarding data based on two conditions: Data buffer is overload and Source node sending discarding DL COUNT. The first coming condition will trigger the data discarding.  If the previous condition is early coming than the later one, the data may be discarded even though these data received may not be confirmed by UE.  So the target node should coordinate with source node to assure the data safety.    
Introduce Buffer Size for Data Forwarding IE included in HANDOVER REQUEST ACKNOWLEDGE message to inform source node the target’s buffer size for early data forwarding.
Question 3.3: Whether to Introduce Buffer Size for Data Forwarding IE included in HANDOVER REQUEST ACKNOWLEDGE message?.
	Company
	Agree or not?
	Comments

	CATT
	Agree
	The target node may discard the receiving early forwarding data based on two conditions: Data buffer is overload and Source node sending discarding DL COUNT. The first coming condition will trigger the data discarding.  If the previous condition is early coming than the later one, the data may be discarded even though these data received may not be confirmed by UE.  So the target node should coordinate with source node to assure the data safety.

This question should be considered with

 Question 3.1: Should we specify a mechanism to enable the target to ask a new Discarding DL COUNT information form source?


	China Telecom
	Seems OK 
	With the Buffer Size for Data Forwarding IE included in HANDOVER REQUEST ACKNOWLEDGE message, the source can exactly know the buffer size assigned by the target for the early forwarded data, and forward data based on the buffer size. Once the early forwarded data has already transmitted to the UE, source can send Discarding DL COUNT information and forward new data to the target, in this way, the mechanism may be beneficial.

	Nokia
	OK, though can be postponed until Rel.17
	This seems the best option to control the Early Forwarding Transfer. Can be used to stop early forwarding completely (‘0’ means no forwarding). But this is optimization and can be postponed until Rel.17.

	Ericsson
	No
	Buffer size could be dynamic in the target and there is no possibility to update it after HO preparation. If we see that this problem happens often, we could think about a solution in rel-17

	NEC
	No
	Agree with Ericsson. 

	Intel 
	No
	

	Samsung
	No
	doesn’t see the benefit for introducing such buffer size.
And the buffer size could be dynamically managed depending on the implementation.


Moderator’s summary:
7 companies show their attitudes towards Question3.3, 3 ‘YES/OK’ and 4’No’, following the majority, tdocs R3-203894 and R3-203895 are not agreed.
Proposal 8: Tdocs R3-203894 and R3-203895 are not agreed.
4 Conclusion

The following is proposed:
Proposal 1: It is proposed to not introduce a mechanism by which the target can indicate to the source whether they are capable of using early data forwarding for CHO.

Proposal 2: Tdocs R3-203759 and R-203760 are not agreed but can be further discussed in R17.

Proposal 3: Changes to 36.300 and 38.300 proposed in R3-203639 and R3-203640 are not agreed.

Proposal 4: It is not needed to enable the source do not perform early data forwarding toward a candidate cell for which a full configuration CHO command is generated.

Proposal 5: Tdocs R3-203774 and R3-203775 are not agreed.

Proposal 6: It is not needed to enable the target to ask a new Discarding DL COUNT information form source.

Proposal 7: Tdocs R3-203535 and R3-203536 are not agreed. 

Proposal 8: Tdocs R3-203894 and R3-203895 are not agreed.
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