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Introduction
This discussion (offline #3) from NR adhoc is to try to identify the open issues and try to see if progress can be made on the identified open issues on EN-DC bearer configuration for bearer harmonisation.
Offline discussion to try to progress the FFS points and mabe further details. (Intel, offline discussion 3)

Discussion
SN PDCP (re)configuration transfer
We made the following agreement regarding transfer of NR PDCP configuration for split bearers:
Agreements
1:	NR PDCP configuration is contained in separate NR container different from the NR container for other NR configurations
2:	If the anchor is in the MN, NR PDCP config is generated by MN itself. If the anchor is in SN, the SN should generate NR PDCP config and send it to MCG as separate container.
3:	In EN-DC, LTE RRC message contains:
-	SCG bearer: NR PDCP container + NR configuration container on NR RLC, MAC and physical layers;
-	Split bearer: NR PDCP container + LTE configurations on RLC, MAC and physical layers + NR configuration container on NR RLC, MAC and physical layers, etc;
-	NR PDCP config carried in the container is an IE.
-	SCG RLC/MAC/Phy/etc config carried on the container is an NR RRC PDU.

Related to the above agreements:
Question 1:  Are there situations (e.g PDCP reconfiguration using SCG SRB) the NR RRC PDU from the SN can contain a PDCP configuration.
	Company
	Response with reasons

	Nokia
	Assuming we reuse standalone NR RRC configuration, it must be possible to indicate PDCP configuration in NR RRC PDU. When SN is configuring PDCP, it should be possible to reconfigure PDCP via SCG SRB.

	OPPO
	Yes, e.g., at least PDCP reconfiguration without bearer type change can be done via SCG SRB.  

	vivo
	Yes, NR SN can reconfigure the whole SCG DRB by sending reconfiguration message via MCG SRB.

	NTT DOCOMO
	Yes, there could be such the scenario.

	Intel
	For EN-DC, this question is relevant in the context of SCG SRB and for EN-DC, we don’t see this as essential.  While there are some benefits to have SN for PDCP reconfiguration over SCG SRB, PDCP reconfiguration is not common.  Further, it is only possible for PDCP in SCG.    

	Huawei
	For bearer setup/change procedure, it is not possible to use SCG SRB since joint successful is needed. After that, it is possible to use SCG SRB to update the PDCP configuration. 

	Sharp
	Yes.

	Qualcomm
	Yes

	Ericsson
	Is it maybe not essential to be able to reconfigure PDCP via SCG SRB. It would be good to see the involved signaling complexity before agreeing.

	Samsung
	Yes, assuming there will be some PDCP parameters that can be reconfigured without change of SN (as in LTE)

	ZTE
	Yes, there are cases where it should be possible to indicate PDCP configuration in NR RRC PDU.

	CATT
	Yes, after establishment of these bearers, if SCG SRB is configured, it is possible to reconfigure them directly via SCG SRB, such as quickly update of some timers etc.

	
	



Question 2:  How is the PDCP configuration and the lower layer configuration linked in terms of signalling?  
	Company
	Response with reasons

	Nokia
	PDCP configuration is given per bearer. How the exact Stage-3 signalling is given is FFS, but for example it could be something like this:

DRB-ConfigDC-r12 ::=				SEQUENCE {
	drb-Identity	DRB-Identity,
	pdcp-Config		OCTET STRING
}

	OPPO
	We prefer to use the DRB ID.

	Vivo
	There are several ways (e.g. Nokia’s example). Details can be discussed during the stage-3 signalling design.

	NTT DOCOMO
	DRB ID and SRB ID (if NR PDCP is used for SRB)

	Intel
	The PDCP configuration in the container and the corresponding logical channel configuration in the MCG/SCG configuration needs to be linked together.  Some id should be used to link the two and the DRBid seems to be the simplest for this.

	Huawei
	Agree with NTT DOCOMO. 

	Sharp
	Agree to Docomo’s view

	Qualcomm
	Agree with NTT DoCoMo.

	Ericsson
	We agree with Intel

	Samsung
	We think there will be a number of DRB lists, each containing part of the DRB configuration. Using DRB identity is merely one of the options we can consider. Seems detail that can be concluded after signalling structure is progressed

	ZTE
	Link with DRB ID

	CATT
	Agree with NTT DOCOMO, DRB ID and SRB ID is the better option.

	
	



PDCP for MCG bearers
We made the following agreements regarding which PDCP to use:
1. 	The same PDCP protocol specification is used for DRBs for MCG split bearer, SCG split bearer and SCG bearer.
2	This PDCP protocol is specified in 38.323 (NR PDCP).
3	For bearers configured with NR PDCP the network configures the UE with which key (from a set of possible keys) to use. FFS the maximum number of possible keys in the set . Ask SA3 for the number of keys to be supported and to define the key drivation? Detailed wording of LS, includign sufficient background info, can be worked offline.
4	The location of the PDCP entity is decided by the MN

Question 3: When EN-DC is configured, whether the MCG bearer only uses one PDCP type or the MCG bearer can use either LTE PDCP or NR PDCP up to the NW decision.  The following aspect discussed during the meeting should be considered: That some DRBs (e.g. VoIP) may never be configured as split bearer and may be more optimal to use LTE PDCP while other DRBs  (non-GBR) may be (re)configured as split bearer.
	Company
	Response with reasons

	Nokia
	NR PDCP - Use of PDCP type depends on network choice and UE capabilities. Therefore, it should be up to network whether to use NR PDCP for any given bearer.

	OPPO
	For DRB, LTE PDCP may be used for MCG bearers to carry specific traffic (e.g., VoIP). After the network is aware that UE supports EN-DC via the capability information, MCG bearers with NR PDCP can be established, to carry the traffic which may benefit from split bearers. So that PDCP version change may not be seen as a typical case to handle.

For SRB, LTE PDCP has to be used for SRB1/2 before UE capability information is acquired. The use of MCG split bearer requires a bearer type change from MCG bearer to MCG split bearer, and during this procedure, the PDCP version change is needed.

Our view is that the above analysis is applicable to NGEN-DC as well.

	vivo
	Can be configured by NW, but the PDCP type of both MCG and SCG should be aligned

	NTT DOCOMO
	Up to NW decision. If LTE PDCP is used, the assumption is that MCG bearer is never be reconfigured to MCG split bearer. Otherwise, i.e. if there is a case that MCG bearer is reconfigured to MCG split bearer, NR PDCP is used.

	Intel
	It would be useful to use only NR PDCP also for MCG bearers to minimise change between LTE and NR PDCP.  Since NR SA should also support VoIP for low bands, we think NR PDCP should be just as efficient as LTE.

	Huawei
	We would prefer to always use NR PDCP. But if companies have strong view to use LTE PDCP, we could go for NTT DOCOMO approach, i.e.  We do not consider the bearer type change between MCG bearer  to other bearer type if LTE PDCP is used. 

	Sharp
	NW should be able to select either LTE-PDCP or NR-PDCP for MGC bearer. As described in R2-084764, TBS for VoIP (e.g., 328) has been designed under the assumption that PDCP header size is one byte, which means PDCP SN length is 7. If different header size is used in PDCP, on-going VoIP service may be affected. In other word, if NR PDCP would be used for VoIP, NR PDCP header should support 7-bit SN length.

	Qualcomm
	Agree with Nokia and NTT DoCoMo.

	Ericsson
	Agree with Nokia and DOCOMO, i.e. up to network decision

	Samsung
	We are fine if some DRBs the UE is configured use LTE PDCP while others use NR PDCP (depending on SA3 response regarding keys to support). We however think change from LTE PDCP to NR PDCP only needs to be supported for MCG DRB (i.e. not in combination with change to other DRB type changes)

	ZTE
	Up to network decision

	CATT
	Agree with Nokia and DOCOMO, up to network implement.

	
	



PDCP for MCG SRB
Question 4: Assuming LTE PDCP is used for SRB 1 at connection establishment, which PDCP should be used for MCG SRB when a split DRB is configured?  
	Company
	Response with reasons

	Nokia
	NR PDCP - Use of PDCP type depends on network choice and UE capabilities. Therefore, it should be up to network whether to use NR PDCP for any given bearer.

	OPPO
	We see the PDCP version control of SRB and DRB are independent of each other. In other words, the use of split DRB and the use of split SRB could be motivated by different reasons, and thus the (re)configuration of one does not necessarily trigger the (re)configuration of another, so the PDCP of SRB or DRB can be reconfigured only when needed. 

	vivo
	Use LTE PDCP as default for SRB1 at connection establishment, after retrieving UE capabilities the NW can decide to use LTE or NR PDCP.

	NTT DOCOMO
	NR PDCP. It is up to NW whether NR PDCP is used or not for DRB and SRB1, respectively.

	Intel
	Continue with LTE PDCP to avoid change from LTE PDCP to NR PDCP.

	Huawei
	We would like to understand how to handle the change between LTE PDCP and NR PDCP for SRB.

	Sharp
	Using LTE PDCP seems sufficient. But we don’t have objection to use NR PDCP.

	Qualcomm
	LTE PDCP, we don’t see any point to use NR PDCP for MCG SRB.

	Ericsson
	We agree with Nokia, PDCP version should be network decision

	Samsung
	Alike for question 3, we are not sure if there is a need to change to NR PDCP (may depend on SA3 response regarding keys to support)

	ZTE
	Continue with LTE PDCP. We see no harmonization reason why we need to use NR PDCP for SRB

	CATT
	NR PDCP or LTE PDCP. For EN-DC change of PDCP version is inevitable, so it should be up to network implement whether to change PDCP version of SRB.

	
	



Question 5: Assuming LTE PDCP is used for SRB 1 at connection establishment, which PDCP should be used for MCG split SRB?  
	Company
	Response with reasons

	Nokia
	NR PDCP - Use of PDCP type depends on network choice and UE capabilities. Therefore, it should be up to network whether to use NR PDCP for any given bearer.

	OPPO
	NR PDCP should be used for MCG split SRB as defined for DRB.

	vivo
	Use LTE PDCP as default for SRB1 at connection establishment, after retrieving UE capabilities the NW can decide to use LTE or NR PDCP.

	NTT DOCOMO
	NR PDCP. It is up to NW whether NR PDCP is used or not for DRB and SRB1, respectively.

	Intel 
	NR PDCP.  All split bearers should be NR PDCP.

	Huawei
	We would like to understand how to handle the change between LTE PDCP and NR PDCP for SRB.

	Sharp
	Using LTE PDCP seems sufficient. But we don’t have objection to use NR PDCP.

	Qualcomm
	LTE PDCP, we don’t see any point to use NR PDCP for MCG split SRB.

	Ericsson
	For MCG split SRB, we think NR PDCP should be used

	Samsung
	Alike for question 3, we think NR PDCP may be used. However, change to NR PDCP need not be supported in combination with SRB type change

	ZTE
	Continue with LTE PDCP. We see no harmonization reason why we need to use NR PDCP for SRB

	CATT
	NR PDCP should be used.

	
	



Question 6: If the answer to Q4 or Q5 is “NR PDCP” is used for MCG SRB or MCG split SRB, then, when and how is the LTE PDCP reconfigured to be NR PDCP for the MCG SRB?  Should specification support LTE PDCP to NR PDCP reconfiguration without HO?
	Company
	Response with reasons

	Nokia
	Yes, we should support reconfiguration from LTE PDCP to NR PDCP for any MCG bearer.

	OPPO
	The change of LTE PDCP to NR PDCP for SRB could be implemented together with bearer type change to avoid two-step change (i.e., first change from MCG SRB using LTE PDCP to MCG SRB using NR PDCP, and second change from MCG SRB using NR PDCP to MCG Split SRB using NR PDCP).

	vivo
	If the security key does not change, it is possible to support LTE PDCP to NR PDCP reconfiguration without HO. If the security key is changed while reconfiguring the LTE PDCP to NR PDCP, the HO should be used.

	NTT DOCOMO
	NR PDCP can be used for SRB1 from the beginning. For instance, if the EN-DC capable UE can indicate the NR PDCP support in Msg.3 somehow, the eNB can configured it for SRB1 in Msg.4.

	Intel
	Intra cell HO can be used to change from LTE PDCP to NR PDCP.  

	Huawei
	We could prefer simple solution. 

	Ericsson
	As Nokia mentions, there should always be support for reconfiguration from LTE PDCP to NR PDCP. Whether re-establishment is needed depends on detailed differences between protocols.

	Samsung
	No, noting that handover is merely a particular procedure (i.e. may be used when there is no mobility).  

	ZTE
	We think LTE PDCP to NR PDCP reconfiguration for SRB is not needed, but in case an intra cell HO should be used.

	CATT
	At least intra-cell HO can be used for the change. For other solution, we can further study. 

	
	



Specification for NR PDCP when used to configure MN bearers
We agreed that NR PDCP is used for MCG split bearer and if the anchor is in the MN, NR PDCP config is generated by MN itself.  Thus, for the NR PDCP configuration provided by the MN eNB:
Question 7: Should NR PDCP configuration IEs be duplicated in LTE RRC specification so eNB RRC implementation does not to refer to NR RRC specification regarding the NR PDCP configuration?
	Company
	Response with reasons

	Nokia
	There are two options: Duplication or reference. In both cases, the UE configuration must include PDCP configuration within bearer configuration. 

Duplication will use IE defined in LTE specification, e.g.
	nr-PDCP-Config		NR-PDCP-Config-r15	OPTIONAL	-- Cond NR-PDCP

Reference will use OCTET STRING and refer to NR RRC, e.g.
	nr-PDCP-Config		OCTET STRING	OPTIONAL		-- Cond NR-PDCP

Which option is chosen should be further discussed with Stage-3 proposals to better see the impacts to LTE and NR RRC.

	OPPO
	We also agree to leave it to Stage-3.

	vivo
	Not sure if the duplication of NR PDCP configuration using NR ASN.1 can be reused in LTE RRC. Not sure there is any problem for the eNB implementation referring to both NR and LTE RRC specifications.

	NTT DOCOMO
	We don’t have to agree on it right now and leave it to the stage-3 work.

	Intel
	It can refer to NR RRC specification.

	Huawei
	Same view as Intel.

	Sharp
	Agree to leave it to Stage-3

	Qualcomm
	Leave it to stage 3

	Ericsson
	We prefer to refer to NR RRC specification

	Samsung
	Seems preferable to avoid duplication, but these details can be concluded later

	ZTE
	Reference to NR RRC specification.

	CATT
	Leave it to stage 3

	
	



Question 8: How is different RRC specification releases/versions for NR LTE RRC and NR RRC handled?  
	Company
	Response with reasons

	Nokia
	Whichever node configures PDCP ensures that the configuration doesn’t exceed UE capabilities. 
X2/Xn signalling could be use if version coordination is needed, but since the nodes are not required to comprehend the RRC configurations given by each other to UEs, it’s not clear whether RRC version coordination is required. 

	Vivo
	No strong view. Depending on network implementation, some coordination may be needed.

	NTT DOCOMO
	The Question is not to clear to us. Anyway, Rel-15 LTE/NR RRC protocols have to be implemented?

	Intel
	Network can ensure that the compatibility between the MN and SN with respect to PDCP versions.  So we think this scenario can be avoided.

	Huawei
	Intel approach is same as what we agreed for LTE DC. We can reuse it. 

	Sharp
	This also should be left to Stage-3

	Qualcomm
	Network shall ensure that the PDCP configuration doesn't exceed the UE capability.

	Samsung
	Some independence seems desirable, but these details can be concluded later

	ZTE
	Agree with Intel/Huawei

	CATT
	Coordination of different versions should be up to network configuration, e.g, via OAM. 

	
	



Other
Question 9: Any other points companies think is useful to discuss
	Company
	Response with reasons

	
	



Summary 

Question 1:
Majority of companies support having PDCP config in NR RRC PDU from SN.
Proposals #1: Include PDCP config also in NR RRC PDU from the SN can contain a PDCP configuration.
Question 2:
Most companies agree that DRB/SRB id can be used to link the PDCP and Logical channel configuration though some also felt details can be left to stage 3.
Proposal #2: Assume SRBid/ DRBid is used for the linking.  Can be finalised as part of stage 3.

Question 3: 
Most companies want to leave it to network choice whether to use LTE or NR PDCP for MCG bearer, even when EN-DC is configured.
Proposals #3:  For MCG bearer, either LTE or NR PDCP can be used,  configurable by the network.

Question 4:
There was a mixed opinion on which PDCP to use for MCG SRB when a split DRB is configured.  

Question 5: 
Companies were quite divided on whether to use LTE or NR PDCP for split SRB when split DRB is configured. This question is also related to what is supported for question 6.

Question 6:
There was mixed view on whether to support LTE to NR PDCP change outside of HO.
There were three possibilities mentioned:
1) UE indicates NR PDCP support during connection setup and network always uses NR PDCP also for SRB1
2) Do intra cell HO to move the LTE PDCP to NR PDCP.
3) Introduce a mechanism to reconfigure from the LTE PDCP to NR PDCP outside of HO.


Proposal #4: Discuss further on:
1) which PDCP to use for MCG SRB at connection setup.
2) What mechanism is used (if needed) to indicate to network UE support of NR PDCP during connection setup?
3) whether to use LTE PDCP or NR PDCP for split SRBs
4) Whether to support a mechanism to reconfigure from LTE PDCP to NR PDCP without HO.  If so, what would the mechanism look like?

Question 7,8:
Many companies preferred to use NR RRC while others preferred to discuss further in stage 3.  Most companies agree that version coordination can be handled by network.
Proposal #5: discuss further in stage 3 whether to refer to NR RRC for NR PDCP configuration by eNB.

 Proposals
Proposals #1: Include PDCP config also in NR RRC PDU from the SN to allow direct SCG SRB reconfiguration of PDCP.
Proposal #2: Assume SRBid/ DRBid is used for the linking.  Can be finalised as part of stage 3.
Proposals #3:  For MCG bearer, either LTE or NR PDCP can be used,  configurable by the network.

Proposal #4: Discuss further on:
1) which PDCP to use for MCG SRB at connection setup.
2) What mechanism is used (if needed) to indicate to network UE support of NR PDCP during connection setup?
3) whether to use LTE PDCP or NR PDCP for split SRBs
[bookmark: _GoBack]4) Whether to support a mechanism to reconfigure from LTE PDCP to NR PDCP without HO.  If so, what would the mechanism look like?

Proposal #5: discuss further in stage 3 whether to refer to NR RRC for NR PDCP configuration by eNB.
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Nokia  Assuming we reuse standalone NR  RRC  configuration, it must be possible to  indicate PDCP configuration   in NR RRC PDU .  When SN is configuring PDCP, it  should be possible to reconfigure  PDCP via SCG SRB.  

OPPO  Yes, e.g., at least  PDCP reconfiguration without bearer type change can be  done via SCG SRB.     

vivo  Y es,   NR SN can reconfigure the whole SCG DRB by sending reconfiguration  message via MCG SRB.  

NTT DOCOMO  Yes, there could be such  the scenario.  

