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1
Introduction

This document is for summary of the following discussions:

· [AT116bis-e][053][UDC] General (CATT)


Scope: Take agreements into account, update CRs if needed. Review CRs. Can include tech proposals from tdocs below (proponents are expected to request), Can Consider the remaining proposals from R2-2200039


Intended outcome: Report, prepare for CB, Endorsable CRs 


Deadline: Ready for CB Mon W2
The participants are invited to leave their contact information in the following table. 

	Company
	Contact: Name (E-mail)

	Ericsson
	Ritesh.shreevastav@ericsson.com

	Huawei, HiSilicon
	Jun Chen (jun.chen@huawei.com)

	LG
	San (Geumsan.jo@lge.com)

	CATT
	Erlin Zeng (erlin.zeng@catt.cn)

	Apple
	Ralf Rossbach (rrossbach@apple.com)

	Intel
	Yujian Zhang (yujian.zhang@intel.com)

	Lenovo
	Hyung-Nam Choi (hchoi5@lenovo.com)

	
	

	
	

	
	

	
	


2
Review of the draft CRs [1-5]
The draft CRs in [1]-[5] have been prepared by Rapporteurs based on previous email discussions (see more details in [6]). It has been agreed that these can be used as a baseline for further work (except 37340 CR which may not be needed dependent on further agreements).
As shown in section 1, the scope of this offline includes reviews of the set of CRs.
· First of all it is Email rapporteur’s understanding that the agreements so far (captured also in the Appendix for easier reading) have been already reflected in the draft CRs.
· In the following subsections companies can share their comments if any on these CRs [1]-[5]. 
· Rapporteur will take the comments into account and update the CRs accordingly if needed. Plan is to prepare a set of endorsable draft CRs together with this summary document.  
2.1 draft CR for TS 38.300
Question 1
Please provide your comments if any to the draft CR of 38.300 in [1]
	Company
	Comments if any

	Huawei, HiSilicon
	No comments for now.

	
	

	
	

	
	

	
	


2.2 draft CR for TS 38.331
Question 2
Please provide your comments if any to the draft CR of 38.331 in [2]
	Company
	Comments if any

	Ericsson
	We need to add below highlighted text. Currently, it is only mentioned in TS 37.340

uplinkDataCompression
Indicates the UDC configuration that the UE shall apply. Network does not configure uplinkDataCompression for a DRB, if headerCompression or ethernetHeaderCompression is already configured or outOfOrderDelivery or DAPS is configured for the DRB. Network does not configure uplinkDataCompression for the split DRBs. The maximum number of DRBs where uplinkDataCompression can be applied is two. The network reconfigures uplinkDataCompression only upon reconfiguration involving PDCP re-establishment. Network configures uplinkDataCompression to notUsed when outOfOrderDelivery is configured.

	Huawei, HiSilicon
	No comments for now.

	CATT
	There may be some further clarification on DC case which depends on the following discussion

	Lenovo
	Procedure text is missing wrt the setup/release of uplinkDataCompression-r17. 

In IE PDCP-Config: in the description of the condition “Cond Rlc-AM” for field uplinkDataCompression-r17 the need code “need R” needs to be replaced by “Need M” due to the Setup/Release structure.

	
	

	
	


2.3 draft CR for TS 38.323
Question 3
Please provide your comments if any to the draft CR of 38.323 in [3]
	Company
	Comments if any

	Huawei, HiSilicon
	No comments for now.

	Lenovo
	The Figure 5.X.3-1 is misleading since the PDCP header size for DRBs can be 2 or 3 octets depending on SN size. Furthermore, an ellipsis should be added after the UDC data block to indicate that the size of UDC data block can be more than 1 octet. Therefore, it might be better to remove Figure 5.X.3-1 and instead add in 6.2.2 new U-plane PDCP Data PDU formats for UDC with 12 bits and 18 bits SN size, and with and w/o SDAP header.

	
	

	
	

	
	


2.4 draft CR for TS 38.306
Question 4 
Please provide your comments if any to the draft CR of 38.306 in [4]
	Company
	Comments if any

	Huawei, HiSilicon
	No comments for now.

	CATT
	May be updated depends on the following discussion below.

	Apple
	We are fine with the content for now, further updates may follow in next meeting (depending on further analysis and the discussion below).

	Lenovo
	To be aligned with the 38.331 CR the description of the parameters versionOfDictionary-r17 and associatedPLMN-ID-r17 should be added in the description of operatorDictionary-r17.

	
	


2.5 draft CR for TS 37.340
No discussion is planned on [5], as it relates to some open issues (see section 3). The draft CR will be updated later for review, if new agreements were made on the related open issues.
Summary for section 2: 
TBD
3
Discussions on technical proposals
The scope of the discussion also includes further discussions on technical proposals, based on companies’ contributions, as well as some proposals from R2-2200039. We will address those in the following subsections. 
3.1 NR UDC for non-split DRB for NR-DC
There was an online request to discuss the proposal 1 in [7], which is
Proposal 1 [7]: For NR-DC, UDC is supported for non-split DRB and UE capability coordination between network nodes is needed, e.g. MN sends max UDC DRB number to SN.
The contribution first argues that NR-DC is within the current WID scope, and it continues with the proposal that MN and SN have some coordination regarding number of max UDC DRBs. So two questions are asked below. 
Question 5 
Do you agree NR-DC should be supported for NR UDC?
	Company
	Yes or no
	Comments if any

	Ericsson
	
	For non-split DRB, yes, we are fine (as it is already supported in LTE and we should port the LTE solution to NR). however for NR-DC, from below question 6; we still see it needs more discussion. The concern is that the discussion to complete this does not seem possible within the TU allocated. Hence, our objective was to complete same as LTE baseline and do enhancements in Rel-18. 

	Huawei, HiSilicon
	Yes
	We think UDC should be supported for NR-DC as it will bring significant compression gains for non-split DRB.

We think that LTE-DC can support UDC and details are:

· TS 36.331 defines the AS-config in inter-node messages, and the information can be exchanged from MN to SN (and also UE capability), so SN can decide how to configure UDC

In NR, there is no AS-config exchanged between MN and SN, so “port the LTE solution to NR” is not feasible. Propoal 1 [7] (shown above) is one solution to make it work.

	LG
	Yes only for non-split bearer.
	Only non-split bearer for NR-DC should be supported. According to the WID, the NR UDC should follow the LTE principle. 

	CATT
	Yes
	We agree that UDC should be supported for NR-DC. In our understanding this scope is not excluded according to the WID.
We also think other MR-DC with 5GC can be supported, because NR PDCP is used and the specification impact is the same as NR-DC. If this is agreed, WID can be updated in RAN#95 meeting. If this is not agreed, we actually need more clarifications to distinguish different scenarios in spec, e.g. 37.340 and 38.331 should be updated.

	MediaTek
	Yes
	

	ZTE
	No strong view
	If majorities support, we are OK with that.

	Apple
	Yes
	NR-DC is defined on top of SA option 2 hence it is within the scope of the current WID.

	Intel
	Yes
	

	Lenovo
	Yes
	


Question 6 
Do you agree that for NR-DC, UDC can be applied for non-split DRB and UE capability coordination between network nodes is needed, e.g. MN sends max UDC DRB number to SN?
	Company
	Yes or no
	Comments if any

	Ericsson
	
	It needs a bit more discussion; whether UE will require to have 2 sets of UDC buffer memory; one for MCG bearer and other for SCG bearer

There may be more co-ordination needed such as DRBs configured with UDC if released may need to be communicated. 

	Huawei, HiSilicon
	Yes
	As we explained for Q5, there are some differences on inter-node messages between LTE and NR systems, so “port the LTE solution to NR” is not feasible.

In our paper [7], we list three options if UDC is allowed for non-split DRB for NR-DC. If there are no information exchanged between MN and SN (in case that RAN2 can not reach consensuses on a solution), we may need to define some rules to make it work, e.g. only MN/SN can configure UDC.

	LG
	Yes
	

	CATT
	Yes
	We think the HW proposal is fine.

	MediaTek
	Yes
	

	ZTE
	Yes, based on outcome of Q5
	If Q5 is acceptable, we can consider this.

	Apple
	Yes
	UE capability coordination between MN and SN can be done based on the overall number of NR UDC bearers applicable / supported by the UE. 

The memory map of compression buffers is internal to UE implementation. In LTE, the compression buffer is defined as per UDC DRB (see 36.306). Reset of the compression buffer of course depends on whether UDC continuity is meant to be supported or not.

	Intel
	Yes
	

	Lenovo
	Yes
	


Summary for section 3.1 
TBD
3.2 Issue on UDC feedback and PDCP t-reordering timer

It was also mentioned by one company that an issue mentioned by [10] should be addressed. More specifically, the following observations and proposals are from the contribution
Observation 1: It is possible that RLC AM retransmission may not be completed when PDCP reordering timer expires in the practical network. Thus, missing PDCP PDUs may happen and causes the decompression failure in receiver side, even with all PDUs recovered at RLC AM level.

Observation 2: UE reset compression buffer immediately once UE receives the PDCP UDC feedback with FE bit.

Observation 3: UE may have to reset the compression buffer unnecessary if PDCP UDC feedback packet does not indicate the missing PDCP PDU SN at which control PDU is triggered.

Proposal 2: RAN2 should discuss the enhancement for PDCP control PDU for UDC feedback, to include the PDCP SN at which the Control PDU is initiated to avoid unnecessary buffer initiations.
Question 7 
Do you agree with the above mentioned issue on UDC feedback and PDCP t-reordering timer?
	Company
	Yes or no
	Comments if any

	Ericsson
	Yes
	But in such large error scenario, UDC should be disabled. It was also discussed in LTE to have SN as part of PDCP control PDU so be able to setup/release UDC anytime; i.e not requiring PDCP re-establishment

	Huawei, HiSilicon
	No
	As mentioned by Proposal 2, it is an enhancement and different from LTE UDC definition, so it can be low priority or even not considered in this WI.

	LG
	No
	Before expiring the t-Reordering in network side, the RLC max retx in UE side would happen. This is because the network would set the duration of the t-Reordering in network side by considering the RLC max retx and HARQ retransmission. Thus, above motioned issue would not happen.

	CATT
	Yes
	The issue may happen. But we are not sure if this happens that frequently. If the network set reasonable t-reordering timer and max retr number etc., the issue may be avoided.

	MediaTek
	No
	We think this is a corner case.

	ZTE
	No
	

	Apple
	No
	The error scenario is rather complicated and may not happen frequently, it seems not so critical. It is true that the second buffer reset is not necessary if the reset is due to old data, and it can cause a drop in the compression efficiency for a few packets. But even if the compression buffer is reset multiple times in an exceptional case, in our understanding such behaviour is still acceptable as a mitigation for an abnormal situation. We also wonder whether it really causes a big impact compared to the fact that a lot of packets are dropped and must be retransmitted on higher layers later. The issue can be avoided by configuration and/or implementation.

	Intel
	No
	Agree with LG that the mentioned issue does not happen. There is no point for a RLC ARQ retransmission when PDCP receiver will discard the packet due to expiry of t-Reordering timer at network side (note that whether there is such a timer is up to network implementation since L2 specifications are mainly written from UE’s perspective), as the retransmission is just a waste of radio resource.

	
	
	


Question 8
If your answer to Q3 is yes, do you see a need for a specified solution to resolve this issue (e.g., Proposal 2 in [10] as shown above, or other solution if preferred)? 
	Company
	Yes or no
	Comments if any

	Ericsson
	
	This needs further discussion. If this do happen frequently then we agree to have a generic solution such that SN is used for other case also but if it is corner case we can ignore it.

	LG
	No
	Above issue would not happen. 

	CATT
	see comments
	If the issue doesn’t happen frequently, we can leave it to NW implementation, e.g. longer timer is set.

But if companies think it is very important to resolve it with a specified solution, the proposal 2 in [10] looks OK for us.

	Apple
	No
	We do not support proposal 2. In our view it is rather a corner case, therefore, a change to the UDC Control PDU format (which also adds overhead) may not be justified. Removing the reset depending on the SN received in the UDC Control PDU would require careful analysis to avoid a situation where the reset is not done but still would be required. We prefer to rely on implementation as a countermeasure where needed, including e.g., appropriate timer configuration and/or using local knowledge of SN.

	
	
	


Summary for section 3.2
TBD
3.3 UE capabilities related
First of all there was online agreement, i.e., 

UE shall support number of UDC DRBs 2. FFS if we need to support some additional UE capability.

Then another company proposed the following in [8]
Proposal [8]: The UL data rate limit for DRBs configured with UDC is defined in UE capability.

Therefore it seems at least we support one UE capability, which is similar as in LTE and has been reflected in [4]. Based on this two more questions are in the following. 
Question 9 
Do you agree to define additional (than what has been agreed) UE capability in terms of supported number of UDC DRBs (e.g., values of 3 and 4 as proposed by [7])?
	Company
	Yes or no
	Comments if any

	Ericsson
	No
	We think 2 should be fine. As multiple flows can be combined in a DRB; simply extending the number of DRBs does not seem necessary. The motivation to have more DRBs is lacking; pls note that XR use cases are still study item in Rel-18. Thus, our view is that we do same as LTE in Rel-17 and enhancements later.

	Huawei, HiSilicon
	Yes
	As we mentioned during online discussion, it is possible that more than 2 DRBs are suitable for UDC handling. If we just follow LTE UDC definition (at most 2 UDC DRBs), gNB has to de-configure UDC for some ongoing DRBs and then setup UDC for new DRBs. If the UE can support at most 3 or 4 UDC DRBs, gNB does not have to de-configure some ongoing DRBs.

We think that the support of at most 3 UDC DRBs is high priority, and we do not have strong opinion on 4 because the use case seems more justifications and it also puts higher requirements to UE side.

	LG
	No
	We still do not see the need for extending the supported number of UDC DRBs. Note that according to the WID, the NR UDC should follow the LTE UDC principle.

	CATT
	Yes
	Tend to agree that in NR it should be meaningful to extend the capability a bit, to allow higher data rates/more use cases, like the multi-service use cases mentioned by HW during online discussions. 

	MediaTek
	No
	We prefer to keep supported number of UDC DRB as 2.

	ZTE
	Yes
	If UE cannot support more than 2 DRB configured with UDC, it can make NW know, we do not see any issue here.

	Apple
	No
	We think a maximum of two UDC DRBs is still sufficient for NR. Nevertheless, we are not totally against an optional additional capability if that’s really deemed necessary by a majority of companies, although that’s not preferred.

	Intel
	No
	We don’t see the need to have more than 2 UDC DRBs.

	Lenovo
	No
	Due lack of NR UDC study we fail to see why more than 2 UDC DRBs are needed.


Question 10 
Do you agree to define additional (than what has been agreed) UE capability in terms of UL data rate limit for UDC DRB(s) (e.g., as proposed by [8])?
	Company
	Yes or no
	Comments if any

	Ericsson
	No
	This was discussed also briefly for UL-only-RoHC but it was not agreed. Anyhow for this to work we may need to first remove the limitation that UDC can be setup only when DRBs are setup and released only when DRBs are released. Otherwise gNB needs to apply PDCP Re-establishment based reconfiguration which is unnecessary.

Hence our view is that we should 1st discuss how to overcome current limitation; (i.e; reconfiguration with only re-establishment is allowed currently). Hence rather than simply extending the WID with split bearer or UDC DRB continuity or a larger number of DRBs; we should focus on simple improvements.

	Huawei, HiSilicon
	FFS
	We are interested in the new requirements.

In the latest UDC CRs, TS 38.323 CR [3], FU field has been defined (as below):

Indication of whether this packet is compressed by UDC protocol or not. Value '1' means the packet is compressed by UDC protocol.

We wonder whether UE vendors can use the field to control UL data rate or not.

Regarding the UL data rate limit for UDC DRB(s), we wonder how it is going to be defined or what are the impacted to specifications. In TS 38.306, some sections are about max data rate, e.g. section 4.1 Supported max data rate. In these sections, the max data rate is generally defined as a complex formular and there are also some relevant parameters defined. If we are to define a new UL data rate limit for UDC DRB(s), we would like to know how the new information works with legacy max data rate.

	LG
	No
	If the UE cannot perform the UDC compression due to limited process power or high throughput, the UE can properly decide whether to compress the packet or not. It means that the UE can decide the UL data rate limit by oneself.

In addition, since maximum number of DRB is already defined in LTE UDC, we do not see the benefit to introduce additional capa. Note that according to the WID, the NR UDC should follow the LTE UDC principle.

	CATT
	
	We do not have a strong view on this. 

	MediaTek
	Yes
	We are the proponent. The UL data rate in NR is ten times higher than LTE with wider bandwidth and the services in NR are much more diverse than LTE as well. If the UL data rate is too high, it is a challenging to both UE and network side and might impair user experience. Even worse, UE might drop the packet if the UL data rate exceeds UE process capability.

Besides, UDC can also help to improve user experience when UE is in poor coverage. For example, when UE is at cell edge, UDC can be used to compress the UL data packet to improve the reliability.

	ZTE
	Not sure
	We are not sure what the scenario is for this issue, in our understanding, UL data rate is determined by how often the how much size of UL grant is received, if UE cannot support high UL speed (i.e more UL grants in one certain period), UE can skip some of received UL grants, and at NW side, it may adjust the UL grant schedule strategy.

	Apple
	Yes
	We support a UDC data rate limitation as an extension that is both simple and basic. The compression and decompression of PDCP SDUs through UDC is a CPU intense task, especially at the much higher data rates of NR compared to LTE – so UDC may affect end-to-end throughput. Moreover, UP IP has become mandatory for 5G NR in Rel-16/17, which introduces additional complexity and constraints on UE/gNB processing. 

The respective options we would like to analyse in more detail, so we prefer to come back again in next meeting.

	Intel
	No
	Given that NR UDC is based on LTE UDC, and there is no UDC data rate capability in LTE UDC, we don’t see the need to introduce the capability for UDC data rate capability.

In addition, as pointed out by LG and Huawei, UE can indicate whether packet is compressed by UDC or not, therefore UE can control the UL data rate limit by itself.

	Lenovo
	
	We are in-principle not against the proposal, however we think that it requires some further discussion due to following reasons:

· We only know the potential compression gains of UDC from the LTE study phase in R15.
· We have not studied the potential compression gains of UDC which can be achieved in NR for diverse types of services/applications.


Summary for section 3.3
TBD
3.4 On CP-UP splitting scenario
In the email summary [6] the following has been captured in the conclusion part
Also, one issue that was discussed without proposal is about the RAN3 involvement (mainly related to UDC applicability for the scenario of CU-CP and CU-UP splitting‎), Rapporteur understands that whether a LS is needed to RAN3 and if yes what to inform may also be discussed. 
Also in [14] the following was proposed and the draft LS to RAN3 was also provided. 
Proposal 4 [14]: Send an LS to RAN3 to inform that from RAN2 point of view NR UDC should be supported also for the CU-CP/UP splitting scenario. The final decision as well as the required specification work are up to RAN3.

Question 11
Do you agree to send an LS to RAN3 to inform that from RAN2 point of view NR UDC should be supported also for the CU-CP/UP splitting scenario, and the final decision as well as the required specification work are up to RAN3?
	Company
	Yes or no
	Comments if any

	Ericsson
	No, since
	We are unsure if RAN3 has time to discuss this. We should have same baseline as LTE when possible for this release.

	Huawei, HiSilicon
	Yes
	It is reasonable to let RAN3 check potential impacts.

[Huawei2] Q11 was made because of the E1 interface which is a difference between NR and LTE. For LTE UDC, no RAN3 impacts were introduced. However, for the E1 interface (TS 38.463), lots of PDCP configurations have been defined, e.g. RoHC parameters, EHC parameters, which means these feature can work in CU-CP/UP splitting scenario.

For potential RAN3 impacts, we think it is straightforward, i.e. only the following RRC configurations are added to 9.3.1.38
PDCP Configuration in TS 38.463. So we do not think it is complex for RAN3 discussions.

UplinkDataCompression-r17 ::= SEQUENCE {  
    bufferSize-r17              ENUMERATED {kbyte2, kbyte4, kbyte8, spare1},
    dictionary-r17              ENUMERATED {sip-SDP, operator}                                  OPTIONAL    -- Need N
}

For this RAN2 meeting, if RAN2 is not to inform RAN3 of this UDC discussion, we think that UDC functionality is still complete, i.e. UDC can work in all scenarios from RAN2 point of view, and it depends on RAN3 whether to support UDC in CU-CP/UP splitting scenario.

	LG
	No
	We agree with Ericsson. Note that according to the WID, the NR UDC should follow the LTE UDC principle.

	CATT
	Yes
	Since CU-CP/UP splitting scenario is new scenario in NR, it is reasonable to discuss whether NR UDC should be applied for this scenario or not. Please note the NR adaptation is allowed in this WI.

As argued in [6] we think it should be up to R3 whether the CU-CP/UP scenario is supported or not, it makes no sense to already exclude this in R2. 

We believe an LS to R3 is needed.

	MediaTek
	Yes
	

	ZTE
	Yes, but
	So far RAN3 have not allocated any TUs for UDC, we are not sure whether the LS can be dealt with in time.

	Apple
	Yes
	As the CP/UP split is a common scenario in NR (as well as going forward, from a general technology point of view), we think it is beneficial to add the support here. This can be seen as one difference to LTE that needs to be adapted per the WI scope. Thus, it seems reasonable to send an LS to RAN3, and it is up to RAN3 to decide on next steps.

	Intel
	No
	Agree with Ericsson.

	Lenovo
	
	We can let RAN3 check how big the impacts to their specifications are to support CU-CP/UP splitting scenario and let them decide whether they want to support the scenario in R17.


Summary for section 3.4
TBD
3.5 MR-DC and split bearer
During the previous discussions, there are wide support for NR UDC for the MR-DC and split bearer type. The proponents include operators that have real MR-DC deployments and with real plan to deploy the feature in the near future. 
The concerns are mainly potential complexity and data loss, etc. 
It seems possible to find a middle ground, along the line of Chair’s comments online, i.e., 
Chair think that the only way split bearer could be support would be to leave all responsibility to handle potential data loss to gNB.
Email Rapporteur’s suggestion is therefore to aim at some progress in that direction. 
Question 12 
Do you agree to support NR UDC for MR-DC and split bearer type, with the following restrictions?
· Only include NR-DC, NGEN-DC, and NE-DC (i.e., EN-DC is not supported)
· No enhancements supported for potential data loss for split bearer case, i.e., up to network implementation

	Company
	Yes or no
	Comments if any

	Ericsson
	No
	We think non-split bearer should be supported initially as posed in question 3.1

It would require more discussion and solution on how we avoid packet loss.

In DC, PDCP Packet can be sent over two legs, MCG cell and SCG cell. Both the legs could have different latency, such that PDCP feedback packet could be delayed in one leg, and other packets following this PDCP packet could be received earlier by the peer. In such case, it would lead to discard of the packet.



	Huawei, HiSilicon
	See our comments
	Firstly, we think Q12 is related to Q5 and Q6.

Secondly, the potential impacts are:

(1) some information exchanged between MN and SN

(2) gNB make sure that UDC is configured in case of in-order-delivery in PDCP

(3) some stage-2 impacts

On one hand, the WID only mentions SA scenarios so MR-DC cases other than NR-DC are not listed in the WID. On the other hand, the potential impacts seem not much, and if operators would like to support UDC in these MR-DC cases, we can be open about it.

	LG
	No
	According to the WID, it is not stated that NR-SA should be supported but other scenario is not considered. Thus, if companies want to apply the UDC to the MR-DC scenario, it should be discussed in the plenary meeting. 

	CATT
	Yes
	As we show in [6], and also as well put by HW above, there is valid motivation to support MR-DC / split DRB, and the extra complexity is limited, especially when NR-DC is supported.

	MediaTek
	Yes
	

	ZTE
	Not sure
	We are fine if there is tiny and no impact when applying UDC to Split bearer.

	Apple
	Yes
	Compared to plain LTE where DC is not quite deployed, NR employs wide usage of the split bearer. We therefore consider it beneficial to allow the split bearer for UDC over NR.

Moreover, considering that UDC follows a data flow/processing model similar to RoHC, where RoHC is available for split bearers in NR (unlike in LTE), it seems technically feasible to allow NR UDC for a split bearer and the specification impact is low. Note that NR PDCP handles the reordering and ensures in-sequence operation required for UDC.
In our understanding, NR UDC can be supported at least for NR-DC. The NR-DC is built on top of NR SA, which is in scope of the UDC work item. 

NR UDC over split bearer is technically feasible not only for NR-DC but also for MR-DC, where NR PDCP can be used. RAN2 should support UDC over split bearer at least for NR-DC. For MR-DC, potentially a decision at RAN plenary level may be required (change of WID scope), we are open to support MR-DC as well. 

	Intel
	See comments
	Agree with Huawei’s analysis. We are open to discuss MR-DC and split bearer support if there is strong market demand.

	
	
	


Summary for section 3.5
TBD
3.6 UDC continuity
Again this is one topic with wide support but some different views [9][10][11][15].

Given the discussions so far the concerns may include, e.g., a) gains are not clear and b) scenarios should be further clarified.  
Regarding the gain there are different views, but on the other hand there are the extra complexity is quite limited, which makes this a low hanging fruit. 
Regarding the scenario, in [9][10][11] there are some discussions. 
For example, 
· in [9] it is suggested that support UDC continuation when the security key is updated (i.e. at PDCP re-establishment).
· In [10], it is proposed that if UDC continuity is supported in NR, UDC continuity is supported in the intra-gNB-CU and inter-gNB-DU handover case only.

· In [11] it is proposed that if UDC continuity is supported in NR, the network reconfigures uplinkDataCompression only upon reconfiguration involving PDCP re-establishment and without any drb-ContinueUDC.
Therefore a possible common ground seems to be further clarified the scenario for which the UDC continuity is supported. 
Email Rapporteur’s suggestion is therefore to aim at some progress in that direction. 
Question 13 
Do you agree to support NR UDC continuity with the following clarified scenarios?
· UDC continuity can be configured only in case of resuming an RRC connection or reconfiguration with sync, where the PDCP termination point is not changed and the fullConfig is not indicated

	Company
	Yes or no
	Comments if any

	Ericsson
	No
	We think rather than supporting this; we need a simple mechanism where in serving cell UDC can be configured anytime without PDCP re-establishment.

How to move UDC context if handover is from one gNB to other is also a question. RAN3 involvement would be needed.

	Huawei, HiSilicon
	See our comments
	For UDC continuity, RoHC continuity could be used as a reference and details are as below:

drb-ContinueROHC

Indicates whether the PDCP entity continues or resets the ROHC header compression protocol during PDCP re-establishment, as specified in TS 38.323 [5]. This field is configured only in case of resuming an RRC connection or reconfiguration with sync, where the PDCP termination point is not changed and the fullConfig is not indicated. The network does not include the field if the bearer is configured as DAPS bearer.
During online discusison, one company had the following comment. We think that this comment applies only when the target gNB indicates recoverPDCP and no key change to the UE, otherwise, how UDC continuity works need to be checked.
Samsung think we need to clarify what this is. If keys are not changed this can be supported implicitly by PDCP data recovery. However with procedures that involve PDCP reestablishment there will be reset. 
[Huawei2] We do not think there are extra specification impacts due to our comment “We think that this comment applies only when the target gNB indicates recoverPDCP and no key change to the UE”, i.e. it is just network implementation.
One important difference between RoHC continuity and UDC continuity is the user plane handling during HO. To be more specific, for UDC continuity, whether UE and NW have the exactly the same UDC buffer after handover is a potential issue. If both sides are always synchronized after handover, it is perfect; otherwise, UDC checksum error will be detected by the target cell and UDC buffer reset has to be triggered, which will greatly impact user plane data transmission.

In [9], the user plane handling is discussed and some options are provided, and then option 3 is preferred. However, we are not sure whether option 3 can really avoid UE-gNB mismatch after HO. In figure 1 in [9], if there is PDCP SDU 4 which is compressed by UDC and successfully tranmitted to the source cell, option 3 will still lead to UE-gNB mismatch after HO.

In our opinion, an alternative is that: after HO, UE should re-transmit the packets which have been compressed but have not performed integrity/ciphering in the source cell to the target cell. For example:

In figure 1 in [9], if UE compressed PDCP SDU#1, #2, #3 and #4 in source cell, and only #1 and #4 are successfully transmitted before HO. After HO, the UE should re-transmit #2 and #3 (by performing integrity/ciphering in the target cell) to the target cell.

For the target cell, it has got #1 and #4, and the target cell can successfully de-compress #1, but the de-compression of #4 needs to wait for de-compression of #2 and #3. The target cell will try to receive #2 and #3 from the UE, and then it will de-compress #2, #3 and #4 in sequence.

	LG
	No
	For introducing UDC continuity, there is marginal gain in UE side but there is huge impact in network side. In addition, as commented by Ericsson, RAN3 should be discussed but there may be no room for discussion in RAN3. 

However, we can support the UDC continuity only for the case where the PDCP termination point is not changed. When the PDCP termination point is not changed is not changed, the PDCP entity in UE side perform the data recovery procedure.

	CATT
	Yes
	As discussed we see benefits and very limited standardization effort to do this. We agree that the continuity is only for when PDCP termination point is not changed.

	MediaTek
	Yes
	

	ZTE
	Yes
	

	Apple
	Yes
	In our understanding it is feasible to apply UDC continuity for NR because UDC follows the data processing path of RoHC and NR supports RoHC continuity. Another thing to note is that a reset of UDC context (due to no support of UDC continuity) causes a delay or reduces the resource efficiency due to the compression taking longer following a handover.
We think the effort to introduce respective changes in the specifications is limited. In case UDC continuity gets agreed additional parameters are expected for configuration (e.g., drb-ContinueUDC) similar to RoHC as well as a respective UE capability. 
Option 3 in [9] offers a simple approach to support UDC continuation at PDCP re-establishment. We are also fine to support UDC continuation only when the PDCP termination point is not changed.

	Intel
	See comments
	We’re OK to support UDC continuity for the case that the PDCP termination point is not changed.

	
	
	


Summary for section 3.6
TBD
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· Can Use these CRs as a baseline for further work (except 37340 CR which may not be needed dependent on further agreements)

On email summary in R2-2200039

· The parts without TBD in Table 1 are assumed to directly follow LTE UDC mechanism.

· UDC is not applied to the SDAP header and SDAP control PDU.
· The UDC header is located after SDAP header in the UDC PDU format.

· UDC is not applied to DAPS in NR.
· NR UDC is not applied to sidelink DRBs.
· With Figure 4.2.2-1, there is no need to further clarify UDC decompression being performed after PDCP re-ordering in the specification.
· UE shall support number of UDC DRBs 2. FFS if we need to support some additional UE capability. 

· Continue by email, can include tech proposals from tdocs below (proponents are expected to request), continue on the non-agreed parts, review CRs.

There should be one more option:


No enhancements supported for potential data loss for split bearer case





[Rapp] no sure what is the difference than the 2nd option, but OK.








