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1 Introduction

This document is a summary of the following email discussion:
[103#47][NR late drop] 37.340 agreements [ZTE]

Check Stage 2 MR-DC agreements in 37.340 for applicability to NR-DC [ZTE]:

· This might also address remaining open issues for MR-DC@5GC regarding bearer management and QoS aspects 
· This will not address the issues specifically addressed by the other email discussions
Intended outcome: Report to next meeting






Deadline:  Tuesday 2018-09-25
In the discussion, the following RAN2#103 agreements should be taken into account.

Agreements

1.
For DRB, all the bearer types defined in EN-DC are supported for NR-DC (in addition to all NG-EN-DC and NG-DC options as already captured in stage 2)

2
NR-DC is considered as belonging to the set of MR-DC options. 

2i
This does not preclude that there might be differences that are specified. This does not mean that all current MR-DC agreement automatically apply to NR-DC without discussion. (This will be captured in an editor's not until all uses of MR-DC have been checked)

3.
Split SRB1 and SRB2 are supported in NR-DC.

4.
DC duplication is supported for DRBs regardless of PDCP location in all MR-DC options.

5.
DC duplication is supported for SRB1 and SRB2 in all MR-DC options.

6.
For all MR-DC options, CA duplication is supported only in NR cell group regardless of PDCP location.

7.
When the master is NR, CA duplication is supported for SRB1, SRB2 

Agreements

1:
For NGEN-DC and NE-DC the control plane architecture is based on EN-DC

2
For NR-DC the control plane architecture is based on EN-DC

FFS1 If there are differences at stage 3 in how the SN configuration is carried by the RRC message generated by the MN.

FFS2 How capability coordination is performed in the case of NR-DC

3:
SRB3 can be configured for NR-DC 

2
Discussion

2.1
Check Stage 2 MR-DC agreements in 37.340 for applicability to NR-DC
For the main issue, i.e. check the applicability to NR-DC of the Stage 2 MR-DC agreements, the suggestion is to directly provide comments to a "37.340CR for the introduction of NR-DC" [1] (distributed as part of this email discussion) which tries to generalize the current MR-DC agreements to include the NR-DC case, also taking into account the agreements at RAN2#103.
Note1: More specifically, the DCR in [1] aims at generalizing the existing agreements for "MR-DC with 5GC" (i.e. NGEN-DC and NE-DC so far) to include the NR-DC case as well. No attempt is made in the CR to generalize EN-DC specific agreements, for which no corresponding agreement for "MR-DC with 5GC" exists so far. Furthermore, only sections 3-8 have been considered so far.
Note2: The CR in [1] is drafted against an unofficial version 15.3.0 of TS 37.340 (as the official version is not ready at the moment of writing), reflecting all the 37.340 CRs approved at RAN#81.

Companies are invited to review [1] and provide any comments directly in this document.
Regarding Section 3 "Definitions, symbols and abbreviations":
	Company
	Comments

	Nokia
	· This does not apply to the section 3 so a general comment: In the cover sheet NR-NR DC is used once. Please change it to NR-DC
· We might need a definition for the CU applied to MR-DC. Please see comment for section 4.


Suggested conclusion: 
· Remaining reference to "NR-NR DC" removed from the CR
· Based on the views expressed by the majority of companies, no specific definitions related to intra-gNB NR-DC are added to 3.1 "Definitions" section
· Endorse the other suggested changes in the CR  
Regarding Section 4 "Multi-RAT Dual Connectivity" (suggested to be renamed "Multi-Radio Dual Connectivity"):
	Company
	Comments

	Nokia
	· The suggested naming is fine

In section 4.2.1, the lack of mapping of MN and SN to the intra-gNB NR-DC creates a logical inconsistency with all the paragraphs in 4.2.1. As a simple example, the role of the CU vis-à-vis the MN and SN not being formally stated leaves a gap for the reader how the concepts which were applicable for the SN and MN now apply to CU (e.g. the SN part of the single RRC entity and the MN part may trigger procedures on the SRB3 and SRB1/2 towards the UE). Then, in the first paragraph the single RRC entity located in the CU says something but still does not formally touch how these map to the MN and SN functions. We need some more statements connecting the RRC entity in the CU with the role of the MN and SN. 

	Huawei, HiSilicon
	It can be discussed if an explicit modelling of intra-gNB NR-DC, as illustrated in Figures 4.2.1-1 and 4.2.2-5, is needed, or if a note is sufficient to point out that MgNB and SgNB can share or collocate on a common CU, and in this case, there are only MN terminated bearers (including MCG bearer, split bearer, and SCG bearer).

	Ericsson
	So far, CU/DU split was not covered in 37.340, and we wonder whether it is needed to be introduced now? Tend to agree with Huawei that maybe it is sufficient to have just a note that co-location of MN and SN is possible. If something is added, the input should maybe come from RAN3?

	Intel
	From architectural perspective, Intel considers intra-gNB DC is an implementation option.  Unless RAN is going to specify any specific optimisation for this case, there is no need for an explicit mention of intra-gNB in the specifications.  Since we haven’t as yet discussed any such optimisation, the statements regarding intra-gNB should not be included.

	NEC
	No strong opinion on new name (replacing multi-RAT). maybe RAN2 can discuss once whole NR-DC architecture and the difference from other MR-DC is made clear.
For intra-gNB DC, we have similar view as Intel, in 37.340 there may not be need for explicitly capturing specific descriptions for this. Adding a note can be considered as Huawei, Ericsson commented.

	LG
	Same as Intel

	ZTE
	Considering that intra-node DC is something specific for NR-DC we think that it would be useful to have some minimal Stage 2 text to clarify that both cases, intra-gNB and inter-gNB NR-DC, will be supported. But it could be ok to have some explanatory text without necessarily adding dedicated figures.


Suggested conclusion: 

· Dedicated Figures to depict the intra-gNB NR-DC case are not added

· One sentence is added in 4.1.3.3 "NR-NR Dual Connectivity" to clarify that "In addition, NR-DC can also be used when a UE is connected to two gNB-DUs, one serving the MCG and the other serving the SCG, connected to the same gNB-CU, acting both as a MN and as a SN."
· Endorse the other suggested changes in the CR  
Regarding Section 5 "Layer 1 related aspects":
	Company
	Comments

	
	


Suggested conclusion: 

· The current description in 37.340v15.3.0 section 5 is applicable for NR-DC as well.

Regarding Section 6 "Layer 2 related aspects":
	Company
	Comments

	
	


Suggested conclusion: 

· Endorse the suggested changes in the CR.
Regarding Section 7 "RRC related aspects" (Note that no changes have been suggested so far for this section in [1], as this is expected to be impacted by the outcome of other email discussions: [103#48], [103#49], [103#50], [103#51] and [103#52]):
	Company
	Comments

	Ericsson
	Based on the agreements in #103, we could already add in 7.5 that “SRB3 is supported only in NR (i.e., is supported for all the MR-DC options except NE-DC).” In 7.6, it could be clarified that Split SRB is supported in all MR-DC options.

Then, we note that also section 7.5 may need updating based on outcome of [103#48], e.g. the following sentence “The decision to establish SRB3 is taken by the SN, which provides the SRB3 configuration using an SN RRC message”. 

	NEC
	On support of SRB3, same understanding as Ericsson.

	ZTE
	The support of SRB3 and Split SRB is already clarified in 4.2.1. It could be clarified in 7.5 and 7.6 as well, but this would not be specific for NR-DC (apart from the part related to the outcome of [103#48]) so this could go in a different CR on "Miscellaneous clarifications", rather than in the CR for the introduction of NR-DC 


Suggested conclusion: 

· Clarify the support of SRB3 and Split SRB in Section 7.5. and 7.6 as part of a CR on "Miscellaneous clarifications".
· Further update Section 7 based on the outcome of [103#48], [103#49], [103#50], [103#51] and [103#52])
Regarding Section 8 "Bearer handling aspects" (Note that no changes have been suggested so far for this section in [1], as it seems that the existing agreements for "MR-DC with 5GC" already include the NR-DC case):
	Company
	Comments

	
	


Suggested conclusion: 

· The current description in 37.340v15.3.0 section 8 is applicable for NR-DC as well.

2.2 Open issues for MR-DC@5GC regarding bearer management and QoS
Issue #1: Allocation of DRB IDs
In case of MR-DC@5GC, based on the agreement that the SN is responsible for DRB management (e.g., setup, modification & release of SN terminated bearers) and the QoS flow to DRB mapping at the SN, it can be observed that the number of DRBs in the SN is determined by the SN, and it will be difficult for the MN to predict how many DRB IDs are needed in the SN side and then pre-allocate the DRB IDs before the DRBs are established in the SN. It seems then reasonable that, for SN terminated bearers, the SN is responsible to assign the DRB IDs.

Question #1a: Do companies agree that, for SN terminated bearers, the SN is responsible to assign the DRB IDs?

	Company
	Yes/No
	Comments

	OPPO
	No
	In NR, the DRB identity range is (1..32) and the LCID range used for the DRB and SRB is (000001–100000). The number of DRB is 16 as agreed in RAN2. In LTE R15, the LCID is extend from 10 to 10+7, and the number of the DRB is 15. So the DRB ID space is not so large and should be used carefully. 
The MN knows the QOS information for the PDU session, so the MN can allocate the DRB ID for SN. If SN allocates the DRB ID, the MN can provide a range of DRB ID to SN. However, the range of DRB ID from MN may be not enough or exhaustless. No matter which case it is, it is not good. If the SN requests the DRB ID, it will increase the delay to set up the bearer in SN. Furthermore, the MN has the only control plan to the CN and MN know all the information from CN side. So we think it is better to make MN to control the DRB ID allocation and SN can renegotiate it with MN if the DRB ID allocation is not perfect. 

	Nokia
	Yes
	

	Huawei, HiSilicon
	No
	The number of DRB IDs (and the associated baseband processing capability) is a common resource shared by transmissions on MN and SN. And bearer setup and addition is not to be done without MN involvement. Hence, there is no benefit (like reducing signalling) from SN freely allocating DRB ID.  

	Ericsson
	Yes
	Note that RAN3 has already agreed the following:

1) MN sends a DRB ID list in SN add req/mod. Typically, the MN should assign a sufficiently large DRB ID list (i.e. usable for the lifetime of the UE context)

2a) For MN-terminated bearers, no problem;

2b) For SN-terminated bearers, SN allocates DRB ID(s) from the list provided

We should not fail the procedure because of a failure to allocate DRB ID(s) at the SN

	Qualcomm
	Yes
	Agree with Ericsson. 

	Intel
	Yes
	While the DRB ID space remains under overall control of the MN, the inter-node coordination should allow SN some freedom to allocate an DRB ID on its own to avoid additional delays due to coordination with MN.  There are scenarios where it is beneficial for SN to decide on its own whether to set up a DRB or not.

This is also aligned with the RAN3 agreement mentioned above by Ericsson.

	NEC
	Yes
	Same understanding as Ericsson, that RAN3 has agreed the MN allocates a list of DRB ID to the SN for SN terminated bearers. 

	vivo
	Yes
	Agree with Intel, inter-node coordination will allow SN and MN to make appropriate DRB ID assignment

	CATT
	Yes
	RAN3 already agreed MN send an available DRB ID list to SN.

	LG
	Yes
	

	ZTE
	Yes
	Agree with others that this is aligned to the RAN3 assumption


Proposal 1a: Clarify (as part of a CR addressing generic agreements for MR-DC with 5GC [2]) that, for SN terminated bearers, the SN is responsible to assign the DRB IDs.
If the SN is responsible to assign DRB IDs, considering that the DRB ID space will be common between the MN and SN, one more issue that needs to be addressed is how to coordinate the DRB IDs allocated by the MN and SN within the common DRB ID space. Some kind of coordination is required over Xn interface to ensure that the DRB IDs allocated by the MN and SN will not collide with each other. Some possible solutions are listed below:

Solution 1: the MN indicates to the SN a range of DRB IDs within which the SN can allocate the IDs by itself.

Solution 2: the MN indicates the allocated DRB IDs for MN terminated bearers to the SN; the SN can then allocate the DRB IDs for SN terminated bearers by itself, excluding the DRB IDs communicated by the MN. The SN also indicates the allocated DRB IDs to the MN. 
Question #1b: Which solution should be considered to coordinate the DRB IDs allocated by the MN and the SN within the common DRB ID space?

	Company
	Solution
	Comments

	Nokia
	Neither 1 or 2
	In our view the allocation policy should be as follows: 

At any given QoS-flow offloading request (such as in XnAP SN Addition Request), MN indicates DRB IDs available to SN, and in its response, SN indicates which IDs it reserved.

	Huawei, HiSilicon
	Neither 1 nor 2
	The allocated DRB ID can be indicated in SgNB addition/modification request message.

	Ericsson
	1
	Note that this was already agreed by RAN3, see our response to Question #1a

	Qualcomm
	1
	Agree with Ericsson

	Intel
	1
	1 is simple, requires minimal signalling exchange and still provides SN the necessary freedom. It should still be possible for MN to assign a specific DRB-ID to SN if the DRB set up is under MN’s control.  There are scenarios where it is beneficial for SN to decide on its own whether to set up a DRB or not.

Aligned with RAN3 agreement mentioned by Ericsson.

	NEC
	1
	this is our understanding for RAN3 agreement.

	Vivo
	1
	RAN3 agreement

	CATT
	1
	RAN3 already agreed.

	LG
	1
	

	ZTE
	1
	Agree with others that this is aligned to the RAN3 assumption


Proposal 1b: Clarify (as part of a CR addressing generic agreements for MR-DC with 5GC [2]) that the MN indicates to the SN a range of DRB IDs within which the SN can allocate the IDs by itself.
Issue #2: Establishment of a default DRB in case of split PDU sessions
In case of a split PDU session, there are two SDAP entities in the NG-RAN (in MN and SN respectively) and only one SDAP entity in the UE. From UE perspective, it seems that the configuration of one single default DRB (for UL transmission) should be considered. 

Question #2: Do companies agree that, in case of a split PDU session, it should be possible for the network to (optionally) configure one default DRB for UL transmission?
	Company
	Yes/No
	Comments

	OPPO
	No
	Cannot see the reason.

	Nokia
	Yes
	We think this text in the tabular description of defaultDRB is applicable also in DC. “Among all configured instances of SDAP-Config with the same value of pdu-Session, this field shall be set to TRUE in at most one instance of SDAP-Config and to FALSE in all other instances.”.

	Huawei, HiSilicon
	Yes
	There is at most one default bearer within a PDU session.

	Ericsson
	Yes
	Agree that the limit of one default bearer within PDU session should hold also for DC.

	Qualcomm
	Yes
	It is the only way default DRB concept can properly work with current model. 

	Intel
	Yes
	From UE point of view, the split PDU session is not relevant and there is no reason for a different behaviour whether it is a split PDU or not.

	NEC
	Yes
	Agree with Intel, the PDU session split should not impact on Uu signalling from UE point of view.

	vivo
	Yes
	If there is a default DRB, it should one. Otherwise the concept of default DRB does not make sense.

	CATT
	Yes
	One default DRB within a PDU session could be acceptable.

	LG
	Yes
	Yes, but from a network point of view, some coordination between the MN and the SN is needed and this should be discussed.

	ZTE
	Yes
	There should be at most only one default DRB per PDU session.


Proposal 2: Clarify (as part of a CR addressing generic agreements for MR-DC with 5GC [2]) that there is at most only one default DRB per PDU session, also in case of a split PDU session.
3
Conclusion

Based on the email discussion, it is suggested to endorse the CR for the Introduction of NR-DC in [1] and to agree the following additional proposals;
Proposal 1a: Clarify in Stage 2 that, for SN terminated bearers, the SN is responsible to assign the DRB IDs.

Proposal 1b: Clarify in Stage 2 that the MN indicates to the SN a range of DRB IDs within which the SN can allocate the IDs by itself.
Proposal 2: Clarify in Stage 2 that there is at most only one default DRB per PDU session, also in case of a split PDU session.
Proposals 1a, 1b and 2 are reflected in another CR addressing agreements for MR-DC with 5GC [2].
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