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1. Introduction

The intention of the email discussion is to discuss the content of LS to RAN3, i.e. which part of RAN2 agreements affecting RAN3 should be included, and whether or what to include on COUNT as per RAN3 request earlier as follows.

	[107bis#15][NR LTE MobE] LS to RAN3 on RAN2 agreements (Huawei)

Capture RAN2 agreements affecting RAN3 and discuss whether or what to include on COUNT as per RAN3 request earlier.


Intended outcome: Approved LS to RAN3


Deadline: 2 weeks


In order to have enough time for preparing the LS, rapporteur would like to have following schedule with two phases of discussion: 

· Phase 1 (deadline, 2019-10-30): Companies are invited to provide inputs and comments for questions and rapporteur will provide the summary. 
· Phase 2 (deadline, 2019-11-01): Rapporteur will provide LS for review.
2. Discussion

2.1. Capturing RAN2 agreements 

In RAN2#107bis meeting we made great progress in the aspects of PDCP/RLC, MAC and UL transmission, RRC procedures and UE capabilities. All related agreements are listed in Annex for reference.
Discussion #1: which part of RAN2 agreements affects RAN3 and should be included in the LS to RAN3.
	Company
	PDCP/RLC (Yes or No)
	MAC and UL transmission (Yes or No)
	RRC procedures (Yes or No)
	UE capabilities (Yes or No)
	Comments

	Ericsson
	
	
	
	
	We should at least mention the WA that DAPS HO is configured per DRB since this was one of the points that RAN3 requested feedback on. We could also mention that we have agreed to support fallback to source since that could potentially have some RAN3 impact (the source need to signal to the target that the HO is cancelled). We could also mention the agreement on TDM pattern since the UL scheduling coordination is X2/Xn related. The other agreements do not seem necessary to mention.

	Mediatek
	Some items of the PDCP/RLC agreements:
1. drb-ContinueROHC is not supported for DAPS in Rel-16

2. DAPS configuration per DRB is agreed as working assumption. 

3. RLC UM with PDCP SN number continuity is supported for DAPS. We do not attempt to make RLC UM lossless by introducing RLC AM mechanisms.
	Some items of the MAC agreements
1. UE switches the UL PDCP data transmission upon successful RACH procedure (Msg2 for CFRA or Msg4 for CBRA).

2. The UE keeps the UL HARQ (re)transmission of the source link after UL data transmission switching to the target eNB.

3. When an uplink grant indicating the HARQ new transmission is received in the source link after UL data switching, the UE is expected to perform the corresponding UL transmission accordingly

(RAN3 need to consider how to perform UL data forwarding based on the agreement for UL data switching)

Agreements for NR TDM. 
	Some items of the RRC agreements
1. When the DAPS handover fails, the UE report the DAPS handover failure via the source link without triggering RRC connection re-establishment if the source link is still available (i.e. RLF is not declared)

2. When the DAPS handover fails, the UE resumes the DRB data transmission via the source link if the source link is still available

3. If both the handover/target link failure and the source link failure occur, the UE triggers RRC connection re-establishment

	Yes
	

	Huawei
	Yes
	Yes
	Yes
	Yes
	We can include agreements that impact inter-node operation and coordination into this LS.

	OPPO
	Yes 
	Yes
	Yes
	Yes
	

	Intel
	Yes
	Yes
	Yes
	Yes
	Should not the simple way is just forward all DAPS related agreements to RAN3. Otherwise, somethings may be missing, e.g. the name of DAPS Handover is missing in this discussion. 

	Nokia
	Yes, at least WA on DAPS per DRB.
	Not necessarily.
	Yes, the fallback to source when DAPS HO fails shall be included.
	No, UE capabilities were mentioned in another LS.
	

	CATT
	Yes
	Yes
	Yes
	Yes
	In addition to the agreements mentioned by  Ericsson, we think at least the following should be included.

- the end-marker packet to differentiate the security keys is not needed, 
drb-ContinueROHC is not supported for DAPS in Rel-16, etc


Summary: 7 companies provided views. 
4 companies think all DAPS related agreements can be forwarded to RAN3.
3 companies emphasize that the following agreements are at least included in the LS to RAN3.
	
	PDCP/RLC 
	MAC and UL transmission 
	RRC procedures 

	1
	the WA that DAPS HO is configured per DRB
	TDM pattern
	support fallback to source

	2
	drb-ContinueROHC is not supported for DAPS in Rel-16
	UE switches the UL PDCP data transmission upon successful RACH procedure (Msg2 for CFRA or Msg4 for CBRA)
	When the DAPS handover fails, the UE resumes the DRB data transmission via the source link if the source link is still available

	3
	RLC UM with PDCP SN number continuity is supported for DAPS. We do not attempt to make RLC UM lossless by introducing RLC AM mechanisms.
	The UE keeps the UL HARQ (re)transmission of the source link after UL data transmission switching to the target eNB.
	If both the handover/target link failure and the source link failure occur, the UE triggers RRC connection re-establishment

	4
	the end-marker packet to differentiate the security keys is not needed,
	When an uplink grant indicating the HARQ new transmission is received in the source link after UL data switching, the UE is expected to perform the corresponding UL transmission accordingly
	


Since there is no harm to send all latest RAN2 agreements to RAN3, rapporteur would like to have the following proposal:
Proposal 1: forward all DAPS handover related agreements to RAN3. 
2.2. Whether or what to include on COUNT
In the RAN3 LS (R3-194786), they hope RAN2 to study the possible solutions on “in order to enable initialization of the ciphering at the target node, the source node needs to provide the DL and UL COUNT values, known by the UE, to the target node”. But according to the latest RAN3 agreement made in RAN3#105bis listed below, they have already figured out how to provide the DL and UL COUNT values to target node from source node. The corresponding descriptions are highlighted below, we can observe that RAN3 has agreed that two SN STATUS TRANSFER messages will be sent to target node, the first one is for downlink COUNT initialization and the last one can be used for uplink COUNT initialization.
	0ms interruption for eMBB:

1) How to send HFN to the target Node?
- a new IE to indicate the HFN is introduced in SN Status Transfer message

- or update the semantic description for DL COUNT Value IE in the SN Status Transfer message
The source  sends the HFN and SN of the first SDU forwarded to the target Node for encryption by the existing SN Status Transfer message
2) Whether the target need to send the HO SUCCESS message to the source upon receiving RRC RECONFIGURATION COMPLETE message?
ZTE: Use UE context release message?What’s the usage of this HO SUCCESS message?

Intel: Make the source stop the data transmission with UE

E///: help to send the last SN Status Transfer message, can do some discard in the target side
HW: Can help the source to inform the target about the acknowledge of DL PDUs

NN: The second SN Status Transfer message may not be needed at all, pending to RAN2 (different  solution in RAN2)

Samsung: RAN2’s solution can not solve the problem, especially for the UL
ZTE: Share the same view with Samsung

WA:The target may send the HO SUCCESS message to the source, the source node sends the last SN Status Transfer message to the target node
WA will turned to agreement if RAN2 has no other solution to solve the issue
3) whether to separate DL part and UL part from the SN STATUS TRANSFER message?
E///: Yes. 

HW: The UE already switched to the target, there is no need to separate the DL and UL in the last SN STATUS TRANSFER message

Intel: See benefits to separate

NN: UE will switch the UL firstly, then DL from UE point of view
Samsung: From network point of view, there is no need to separate the DL and UL

E///:Can wait for further progress on RAN2
4) The SNs of forwarding PDCP SDUs which are assigned by source node are conveyed in the GTP-U extension header? LS to CT4?
NN: nothing to change in TS29.281

Samsung:The existing mechanism can be used, maybe some clarification text is needed. No impact on CT4

Intel: no need

 # 20_Dataforwarding
- capture the agreement and WA above

- stage2 and stage3 TPs, if agreeable
(Intel)
Summary of offline in R3-196129 noted

(Downlink) No need to send another SN STATUS TRANSFER to inform that HFN has been increased (for target’s encryption).

WA: (Downlink) The last SN STATUS TRANSFER is the same as legacy, for which normal data forwarding follows.
(Downlink) It is FFS in RAN3 whether/how discarding of already forwarded PDCP SDUs is executed.

(Uplink) UL delivery to the CN from the source continues until the source sends the last SN Status Transfer to the target (same as legacy). The target won’t forward uplink packets in-sequence to the CN until it receives this last SN STATUS TRANSFER (as in the legacy).

 (Uplink) The last SN STATUS TRANSFER sent for DL is also used for UL (for which the normal data forwarding follows as in the legacy)
 (Uplink) It is FFS in RAN3 whether we allow the source to send an intermediate SN STATUS TRANSFER (between the first and the last) to convey uplink out-of-sequence receiving status so that the target can send PDCP status report to the UE immediately when accessed.

No need to inform CT4 about GTP-U extension header.

TP for TS36.300 Rev in R3-196130 Agreed
TP for TS36.423 Rev in R3-196131 Agreed
TP for TS38.300 Rev in R3-196132 Agreed
TP for TS38.423 Rev in R3-196133 Agreed



Discussion #2: Regarding to the latest progress in RAN3, do companies think we still need to send a reply LS to RAN3 on COUNT information delivery? We can consider the following options.
Option 1: we don’t need to send a reply LS as RAN3 already has a solution.

Option 2: a reply LS is anyway needed, but we could just reply we haven’t concluded.
Option 3: it is still needed to include our RAN2 considerations on COUNT information delivery in a reply LS to RAN3.
	Company
	Option 1 (Yes or NO)
	Option 2 (Yes or NO)
	Option 3 (Yes or NO)
	Other options
	Comments

	Ericsson
	Yes
	No
	No
	
	In our understanding the concern in RAN3 is whether the UE can determine the COUNT value for decrypting the DL packets from the target node.  The SN is carried in the (unencrypted) PDCP header but the HFN must somehow be determined by the UE. The question in RAN3 is whether the network somehow need to indicate to the UE over Uu which HFN to use in the target cell.  In our view this is not necessary since the UE can always determine the HFN by itself provided the number of forwarded DL packets is less than the SN space (i.e. 2^12 or 2^7 packets depending on if long or short SN is used). However, this issue does not seem to be the initial question raised by RAN3 in the LS (“to study the possible solutions enabling the source node to provide the DL and UL COUNT values, known by the UE, to the target node”). For the initial question RAN3 has progressed and the remaining issued to be discussed can be solved internally within RAN3. Therefore no response need to be sent to RAN3.

	Mediatek 
	Yes
	
	
	
	It seems that RAN3 has concluded themselves on how to deliver the COUNT value for both DL and UL. 

	Huawei
	Yes
	
	
	
	Since RAN3 has figured it out, RAN2 don’t need to further respond to RAN3 on this issue.

	OPPO
	Yes 
	
	
	
	We do not see the need to send a reply LS since RAN3 already has a solution.

	Intel 
	Yes
	
	
	
	Do not see the need to send LS considering RAN3 has resolved the problem by themselves. 

	Nokia
	
	Yes
	
	
	The same LS should contain the responses to both questions asked by RAN3. However, we may simply say RAN2 has not concluded/discussed and it is up to RAN3 to progress within this area.

	CATT
	Yes
	
	
	
	This issue has been concluded in RAN3, and the details should be further discussed by RAN3, so no reply LS  from RAN2 is required


Summary: 7 companies provided views. 
6 companies think we don’t need to send a reply LS,

1 company thinks we could just reply we haven’t concluded.

Proposal 2: RAN2 doesn’t need to send a reply LS to RAN3 on COUNT initialization. 
In the email discussion: [107#44][LTE and NR /feMOB] Discussion on PDCP details for RUDI HO, RAN2 discussed the following options to delivery COUNT value:
· Option 1: only SN status transfer, which means no GTP-U extension header for SN is sent. So all PDCP SDU must be in sequence without SN gap.

· Option 2: GTP-U extension header for SN and SN status transfer for HFN. So it allows SDU SNs are not continuous.

· Option 3: GTP-U extension header for SN and SN status transfer for COUNT. So it allows SDU SNs are not continuous.

· Other options?
Discussion #3: if for discussion 2 the answer is “Option 3”, what solution options should be included in the LS to RAN3?
	Company
	Option 1 (Yes or NO)
	Option 2 (Yes or NO)
	Option 3 (Yes or NO)
	Other options
	Comments

	Ericsson
	
	
	
	
	No need to indicate solution options to RAN3. RAN3 can work out the remaining details (if there are any) themselves.

	Mediatek 
	
	
	
	
	It seems that RAN3 has concluded themselves on how to deliver the COUNT value for both DL and UL.

	Huawei
	
	
	
	
	Since RAN3 has figured it out, RAN2 don’t need to further respond to RAN3 on this issue.

	OPPO
	
	
	
	
	We do not see the need to send a reply LS since RAN3 already has a solution.

	Intel
	
	
	
	
	Same view as others. Leave it to RAN3. 

	Nokia
	
	
	
	
	OK not to mention this topic in the response LS.


Summary: 7 companies provided views. 
6 companies think we don’t need to send a response LS to RAN3,

1 company thinks we don’t need to mention this topic in response LS to RAN3.

3. Conclusion

In this email discussion, 7 companies provided views on the content of this LS to RAN3, and the following proposals are made:

Proposal 1: forward all DAPS handover related agreements to RAN3. 
Proposal 2: RAN2 doesn’t need to send a reply LS to RAN3 on COUNT initialization. 
4. Annex 

RAN2 agreements in RAN2#107bis
1. Agreements for PDCP/RLC:
Agreements for PDCP/RLC:
1
Confirm that the agreements made in RAN2#107 meeting for LTE RUDI handover with DAPS are applicable to NR RUDI handover. 

Security handling:

2
During RUDI HO with DAPS, the end-marker packet to differentiate the security keys is not needed.

3
For DRBs, UE derives the security keys for the target cell and configures the lower layer associated to the target cell to apply the security keys/algorithms upon reception of HO command, while maintaining the security keys/configuration of the source cell. FFS whether the same process can be applied to SRBs. 

4
For DRBs, UE releases the security keys/configuration of the source cell along with the release of source protocol.  

5
For DL and UL data transfer, UE uses the security keys and algorithms of the source cell and the target cell in parallel from HO successful completion to source cell release.

ROHC handling:

6
If drb-ContinueROHC is not configured, UE has two separate ROHC instances, one for the source cell and the other for the target cell.  

•
UE uses one ROHC compressor instance for UL data transfer;

•
UE uses two ROHC decompressor instances for DL data transfer.

7
UE is allowed to transmit the ROHC feedback through the source cell UL if there is DL data on-going from the source cell. 

8
The potential ROHC failure issues in DL and UL (if they are valid) are addressed by UE/network implementation without spec impact.

9
drb-ContinueROHC is not supported for DAPS in Rel-16.

Reordering: 

10
Stick to current process of reordering and RoHC in LTE and NR.

11
For both LTE and NR, the current PDCP reordering function can be reused to reorder the PDCP PDUs received from the source cell and the target cell when DAPS is configured during HO.

Reordering: 

12
One common PDCP reordering is used to realize in-order delivery for header decompression and in-order delivery of PDCP SDUs to upper layer.  FFS which part of operation is left to UE implementation.

UL new data transmission switching:

13
The indication to switch the UL new data transmission and will be specified in MAC. 

14
After UL new data transmission switching, data available for transmission/the PDCP data volume is indicated to the MAC entity associated to the target eNB/gNB. UE starts retransmission of packets from the earliest unacknowedged SDU of source cell. 

FFS how this is done in specification.

FFS if something different is needed for LTE than NR 

15
After UL new data transmission switching, the size of the PDCP control PDUs containing the ROHC feedback to the source cell is indicated to the MAC entity associated to the source eNB/gNB as data available for transmission/the PDCP data volume.

Single PDCP entity supporting DAPS:

16
The single PDCP entity for DAPS is modelled to have separate security/ROHC functions in the specification. 

17
At the UE side for DRB, the normal PDCP entity is changed to the single PDCP entity supporting DAPS upon reception of HO command; the single PDCP entity supporting DAPS is changed to normal PDCP entity upon release of the source cell.

18
The change between the normal PDCP entity and the single PDCP entity supporting DAPS need to be captured in both RRC and PDCP. FFS on how to capture. 

Working assumption

19
DAPS configuration per DRB is agreed as working assumption as long as the specification impact is small.

Impact on network and LS to RAN3:

20
Send LS to RAN3 to inform them of RAN2 agreements on PDCP agreements.

Support of UDC

Proposal 21
FFS whether and what will specify UDC for RUDI HO. Papers proposing to support UDC during RUDI HO should provide details for the support.

Agreements for feature name:

1 RAN2 adopts DAPS HO as the feature name used in all running CRs and LSs.

Agreements for LTE and NR Bearer handling

1
For each DRB configured with DAPS, upon reception of handover command with DAPS, UE establishes a RLC entity, MAC entity and an associated DTCH logical channel for the target cell. UE keeps the RLC bearer configuration for the source cell. 

2
For DRBs, upon reception of handover command with DAPS, UE reconfigures the PDCP entity for DAPS instead of performing PDCP re-establishment. 

3
Upon reception of handover command with DAPS, UE associates the RLC entities with the security configurations and the ROHC profiles of PDCP configured by the source cell and the target cell respectively. 

4
Upon release of the source cell, UE releases the physical channel configuration; reset MAC of the source cell and release the source MAC configuration ; release all RLC entities and logical channels associated to the source cell.

Working assumption 

1
RLC UM with PDCP SN number continuity is supported for DAPS. We do not attempt to make RLC UM lossless by introducing RLC AM mechanisms.

2. Agreements for MAC:
Agreements for LTE and NR

1 
UE switches the UL PDCP data transmission upon successful RACH procedure (Msg2 for CFRA or Msg4 for CBRA).  

2
The UE keeps the UL HARQ (re)transmission of the source link after UL data transmission switching to the target eNB.

3
When an uplink grant indicating the HARQ new transmission is received in the source link after UL data switching, the UE is expected to perform the corresponding UL transmission accordingly.

4
During Rel-16 RUDI handover, the UE only supports two links (i.e. the source MCG link and the target MCG link).

Agreements for LTE

1 RACHless applicability can be discused after procedure has progressed more.

Agreements for NR

2 FFS if Msg.B for 2-step RACH works the same.

Agreements for NR TDM:
1 We do not support TDM pattern. 

2 We leave it up to network implementation how to coordinate UL scheduling.

3 For single UL transmission, we will not specify rules how UE handles which link to transmit if UL should be sent to both source and target.

3. Agreements for RRC procedures:
Agreements

1
T304 is reused to determine the DAPS handover failure.

2
When the DAPS handover fails, the UE report the DAPS handover failure via the source link without triggering RRC connection re-establishment if the source link is still available (i.e. RLF is not declared).

3
When the DAPS handover fails, the UE resumes the DRB data transmission via the source link if the source link is still available.

4
Before the successful completion of the RACH to the target cell, the UE keeps the source link failure detection.

5
Before the successful completion of the RACH to the target cell, when the source link fails, the UE releases the source link (but not source RRC configuration which may be used for re-establishment) and stops any data transmission or reception via the source link.
6
After the successful completion of the RACH to the target cell and before the release of the source link, the UE does not keep the source link failure detection of the source link. 

8
As the legacy handover, the UE continues the RACH to the target cell before the DAPS handover failure is claimed, even though the target MAC entity indicates the random access problem.

9
After the successful completion of RACH to the target cell, the target link RLM is the same as the legacy UE

10
After the target cell RACH completion and before the release of the source cell, when the target link fails, the UE triggers RRC connection re-establishment.

11
If both the handover/target link failure and the source link failure occur, the UE triggers RRC connection re-establishment.
12
The UE has only one RRC state/entity.
4. Agreements for UE capabilities:
Agreements for both NR and LTE
1
If capability coordination is used, source and target cell configurations ensure UE capabilities are not exceeded (like now).

2
If UE capabilities are exceeded, UE behaviour is unspecified. 

3
FFS if we specify behaviour for specific capabilities (e.g. UL tx power) or fallback to legacy handover (given that UE doesn’t know whether network uses capability coordination). Will diucss these based on company contributions.

4
DAPS HO supports having RRC message(s) containing configuration from source cell and target cell. FFS whether this is done with 1 or 2 RRC messages.

