
3GPP TSG-RAN WG2 Meeting 97bis 
R2-1703170
Spokane, USA, 3rd – 7th April 2017






   
Source:                    
NTT DOCOMO, INC., 
Title:  
Consideration on split bearer for EN-DC
Document for:        
Discussion and decisions
Agenda Item:         
10.2.2.3
1. Introduction
During the NR SI, 3 types of bearer were studied for EN-DC. As per MCG split bearer and SCG split bearer, the difference between them is whether LTE PDCP or NR PDCP is used and the location of the PDCP entity in the NW side for the split bearer. If the fundamental difference due to such PDCP location and PDCP functions for each RAT does not appear, we could see those 2 bearer types as one option from UE perspective, and consequently can reduce the UE option. In this paper, we first address what the actual difference between MCG split bearer and SCG split bearer is in EN-DC, and then investigate whether we can reduce the option.
2. Discussion
2.1. What will be the actual difference from UE perspective?
During NR SI, it was agreed that SCG split bearer is applicable only in case of LTE is master node since the motivation of such split bearer is to offload the processing power from eNB to gNBs [1]. 
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Figure1. MCG split bearer (left-hand side) and SCG split bearer (right-hand side)
In EN DC, the difference of PDCP location appears as 2 consequences from UE perspective: 
1) Different PDCP security key 
2) Different supported PDCP function
On the first point, in Rel-12 DC, SA3 agreed to use the separate key for MCG bearer and SCG bearer since the security termination points are separate. If we take this principle also for EN-DC, UE uses the different security key for MCG split bearer and SCG split bearer. It should be noted that while it is up to SA3 whether the new NR specific security framework is defined or not, we don’t expect drastic changes from at least eMBB perspective. 
Observation1: From UE perspective, PDCP location appears as the different security key to be used by the PDCP.
On the second point, since EN-DC is operated over 2 RATs, UE adapts the different PDCP behaviour and functions, i.e., LTE-PDCP is adapted for MCG split bearer and NR-PDCP is adapted for SCG split bearer. 
Observation2: From UE perspective, PDCP location appears as the different PDCP functions.
Here, we would like to look into the detailed difference between LTE-PDCP and NR-PDCP. In TR38.804, the functionalities of NR-PDCP are listed as in the table and the also their status whether supporter or not for LTE-PDCP is summerized below. 
Table1.

	PDCP functions
	LTE-PDCP
	NR-PDCP

	SN numbering
	7/12/15/18 bits SN
	FFS

	ROHC
	Supported for MCG/SCG bearer
Not supported for split bearer
	Supported for MCG/SCG bearer

Not supported for split bearer?

	Transfer of user data
	Supported
	Supported

	Reordering and duplicated detection
	Supported
	Supported

	PDCP PDU routing (in case of split bearer)
	Supported for RLC-AM
May be supported for RLC-UM
	Supported for both RLC-AM/UM

	Retransmission of PDCP SDUs
	Supported
	Supported

	Ciphering and deciphering
	Supported
	Supported

	PDCP SDU discard
	Supported
	Supported

	PDCP re-establishment and data recovery for RLC-AM
	Supported
	Supported

	Duplication of PDCP PDU in case of Multi-connectivity and CA
	Supported only for C-plane 
May be supported for U-plane
	Supported for both C/U-plane


Green: FFS or not discussed yet




From the table above, although there are slight differences between LTE-PDCP and NR-PDCP, the changes are not so fundamental. Also, such gap would be smaller in the end of Rel-15 since currently both PDCP seems to go the similar direction, for example, PDCP PDU routing/routing would be supported also for LTE in context of URLLC in LTE [2]. 
Observation3: There will not be fundamental difference between LTE-PDCP and NR-PDCP.
2.2. Reduce the number of UE options?

As discussed in the previous section, so far, there is no fundamental difference between MCG split bearer and SCG split bearer. Then, it would be worth considering to define one split bearer covering both MCG split and SCG split cases.
Proposal1: Investigate MCG/SCG split bearer to consider them as one option from UE perspective.
For the security framework, it would be necessary to allow per bearer security key selection such that NW can select the security key to be used by the PDCP entity for the relevant split bearer, i.e., MCG split bearer will use MeNB/MCG security key and SCG split bearer will use SgNB/SCG security key.
Proposal2: To allow NW to select which security key is used for the split bearer, MCG or SCG.
From the PDCP functionality perspective, it would be necessary to have the unique function groups which can be adapted to both MCG split bearer and SCG split bearer. 

Proposal3: To define the unique PDCP functions which can cover both MCG split bearer and SCG split bearer in Rel-15.

As analysed in the previous section, the gap between LTE-PDCP and NR-PDCP will be small at the end of Rel-15. Thus, there will be 2 options how to specify such PDCP behaviour.

Option1: Specify the unique behaviour in LTE-PDCP spec

Option2: Specify the unique behaviour in the brand new PDCP spec 
In Option1, the Rel-15 LTE-PDCP would be adopted such that PDCP can be configured with SCG split bearer for EN-DC. In Option2, the new Rel-15 PDCP spec will be introduced being designed to cover MCG split bearer and SCG split bearer in EN-DC. We tend to consider Option2 will be better since more enhanced functionalities will be supported for the new PDCP in the future while LTE-PDCP might not be such. Also, from interaction between PDCP and RLC perspective, Option1 may be hard to be employed due to the compatibility between NR-RLC and LTE-PDCP. In LTE, the RLC PDU is assumed to be built on-the-fly after TBS is determined and for UL bearer split, UE buffers UL data in PDCP buffer and transfer the PDCP PDUs to the RLC entity where UL grant is received. On the other hand, in NR, it is assumed that UE will pre-process RLC PDUs even before TBS determination to save the processing time. In this case, UE would buffer UL data in RLC buffer which means that it will be determined for which RLC entity PDCP delivers the UL PDCP PDU even before the UL grant reception. So, there is less compatibility between LTE-PDCP and NR-RLC from UL bearer split view point. But, the details should be carefully investigated. 
Proposal4: The unique PDCP behaviour to cover both bearer types is defined in the brand new PDCP spec in Rel-15.
Furthermore, in terms of how to create/maintain such new specification, we will have 2 sub-options:

Option2A: Create one NR-PDCP (TS38.323) for EN-DC which will be adapted also for NR SA.

Option2B: Create RAT agnostic-PDCP (TS37.323) for EN-DC which will be adapted also as the part of NR SA function 

Option2A aims to define the brand new NR-PDCP specification and this specification is referred in both NR SA and EN-DC case. It should be noted that the Option2A is not equivalent to “removing MCG split bearer” since MCG split bearer is still applicable since it is possible to reconfigure between LTE-PDCP and the new PDCP without PDCP re-establishment. Option2B aims to have separate EN-DC specific (RAT agnostic) PDCP spec from the NR-PDCP spec. It is assumed that such RAT agnostic PDCP spec define all the necessity and applicable functions for EN-DC. On the other hand, NR-PDCP spec defines the very NR SA specific function and behaviour and refers to RAT agnostic PDCP spec for any other functions which can be applied to SA operation. 

Following table summarises how UE adapts each specification.
Table2

	
	LTE SA
	NR SA
	EN-DC

	Option2A
	TS36.323
	TS38.323

	Option2B
	TS36.323
	TS38.323, TS37.323
	TS37.323


We think that the discussion point is how many SA specific functionalities and behaviours would be expected in the future. As already analysed, since LTE-PDCP would support the similar functions as for NR-PDCP, we don’t expect many functions which can be applicable only for SA operation even in the future. Therefore, Option2A should be straight forward. 
Proposal5: Specify the new PDCP spec which will be adapted for split bearer in EN-DC and NR SA operation.

3. Summary and Conclusion

In this contribution, we addressed the actual difference and the possibility to reduce UE option and followings are observed and proposed:
Observation1: From UE perspective, PDCP location appears as the different security key to be used by the PDCP.

Observation2: From UE perspective, PDCP location appears as the different PDCP functions.

Observation3: There will not be fundamental difference between LTE-PDCP and NR-PDCP.

Proposal1: Investigate MCG/SCG split bearer to consider them as one option from UE perspective.

Proposal2: To allow NW to select which security key is used for the split bearer, MCG or SCG.

Proposal3: To define the unique PDCP functions which can cover both MCG split bearer and SCG split bearer in Rel-15.

Proposal4: The unique PDCP behaviour to cover both bearer types is defined in the brand new PDCP spec in Rel-15.
Proposal5: Specify the new PDCP spec which will be adapted for split bearer in EN-DC and NR SA operation.

4. References

[1] TR38.804v1.0.0
[2] RP-170796, “Motivation for new WI: URLLC support in LTE”, LG Electronics
PAGE  
4

_1548674216.vsd
MeNB (LTE)


PDCPLTE


RLCLTE


MACLTE


SgNB (NR)


PDCPLTE


RLCNR


MACNR


S1-U or  NG-U


Xx/Xn


RLCLTE


New AS sublayerLTE


New AS sublayerLTE



_1548674414.vsd
MeNB (LTE)


PDCPLTE


RLCLTE


MACLTE


SgNB (NR)


PDCPNR


RLCNR


MACNR


S1-U or NG-U


Xx/Xn


RLCLTE


New AS sublayerLTE


New AS sublayerNR



