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1 Introduction

This contribution discusses the coordination of UE capabilities other than band combinations (as discussed in a separate paper), primarily focusing on L2 buffer size and baseband. The contribution outlines a solution, aligned with the one for band combinations, and has following characteristics: 
· 
Both MN and SN are informed about the UE capability within its own UE capability (of its RAT)

· 
The MN decides the share allocated to SN, but SN provides assistance and can thus request a larger piece of the cake. For the assistance, a generic (not RAT specific) parameter is introduced, thereby avoiding that MN needs to be aware of NR particulars

· 
Explicit signaling is introduced across X2, both for the allocated share and the SN assistance 
A companion paper [1] discusses the solution proposed for the coordination of band combinations. 
2 Discussion
2.1 Layer 2 buffer size
RAN2 agreed that coordination/ sharing should be supported for the layer 2 buffer size. We think MN decides by semi-statically configuring a split ratio, while SN can request a larger portion e.g. when additional traffic is handled by SCG cells. The further details of the proposed solution are as follows:
· X2 based procedure i.e. to align with coordination of other aspects

· MN decides and signals the L2 buffer size to be used by SN (e.g. a share/ percentage) while SN can request a larger portion
· Negotiation is supported i.e. SN proves information to assist the MN in selecting a share/ percentage taking UE and system performance into account i.e. to handle more traffic by SCG cells
· The assistance provided by SN is generic i.e. not RAT specific (to avoid inter-RAT knowledge). We think the corresponding achievable throughput gain is a good candidate for the information provided by SN to assist MN
· The UE is assumed to indicate the total L2 buffer size to MN by an extension of the existing LTE capability field, as the larger values should be usable in LTE only also. Alternatively, a separate parameter could be introduced. Likewise, there seems no real need for an IRAT DC specific parameter within NR capabilities
Note
We assume sharing applies to the entire L2 buffer i.e. there is no separation of dedicated and sharable L2 buffer. The L2 buffer size indicated by UE capabilities would thus in principle be the same for both RATs.
The following figure illustrates the interaction between the nodes.
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Fig. 1: SN requests modification of L2 buffer share
Altogether we propose:

Proposal 1: 
For coordination of the L2 buffer size, MN semi-statically configures the share allocated to SN, while SN can request a modification of the share. Negotiation is supported i.e. SN provides information to assist the MN in selecting the share percentage i.e. by indicating the corresponding achievable throughput gain for the UE.

2.2 Baseband processing (BP)
RAN2 did so far not agree that coordination/ sharing should be supported for the baseband processing (BP). Some general remarks:

· We understand that UE implementations include some general baseband processing that may be used for a number of different functions e.g. CSI process, MIMO layer, NAICS resource, CA resource.
· In LTE UE capabilities this sharing between functions is a.o. reflected by signalling the number of supported CSI processes and MIMO layers per band of a band combination.
· In case of IRAT DC, given the aim not to require comprehension of IRAT configuration and capability, it seems difficult to support a similar detailed level of baseband sharing across the (bands of) the different RATs.
· We note however that for LTE there have been proposals to reflect the sharing between the functions with less capability signalling e.g. by indicating the baseband processing required per CSI process, MIMO layer or CC (see a.o. R2-154759, R2-152913). Such alternative signalling approach for inter-feature BP sharing may be considered for NR also. 
· If the alternative signalling approach for inter-feature BP sharing (as described in the previous bullet) would be introduced for LTE and NR, it seems feasible to share of the general baseband processing between the RATs involved in IRAT DC. I.e. in such case an approach similar to the one for L2 buffer size seems possible. I.e. MN semi-statically configures the BP share allocated to SN, while SN can request a modification of the share. Similarly, negotiation can be supported i.e. SN provides information to assist the MN in selecting the share percentage i.e. by indicating the total achievable throughput for the UE. Compared to the approach for L2 buffer size there are some differences also:
· Each node would then still decide how to use the allocated share for each of the baseband processing related functions i.e. how many CSI processes or MIMO layers to configure

· The information (i.e. throughput) provided by SN to assist MN in selecting the share would still be the same, although it would reflect the highest achievable throughput (i.e. with optimal number of CSI processes, MIMO layers, ..)
· We regard the negotiation of the BP share as described in the previous bullets to be the only feasible approach. We however acknowledge that it can only be supported in conjunction with the alternative signalling approach for inter-feature BP sharing for both LTE and NR

The BP sharing between LTE and NR is illustrated by a simple example in which MN has to choose between 2 configuration options shown by the table 1. The negotiation procedure makes it possible for MN to allocate a BP share resulting in the highest average total throughput (i.e. 75% allocated to NR, resulting in 1600 MBps i.e. option).
	Configuration
	CC (RAT)
	BP share
	Throughput
	Remarks

	Option 1
	CC1 (LTE)
	25%
	400
	1 MIMO layer, 2 CSI processes

	
	CC2 (NR)
	75%
	1200
	2 MIMO layer, 4 CSI processes

	Option 2
	CC1 (LTE)
	70%
	800
	3 MIMO layer, 6 CSI processes

	
	CC2 (NR)
	30%
	400
	1 MIMO layer, 1 CSI processes


Tab. 1: Negotiation of BP sharing i.e. selection from 2 configuration options (example)
Each node is assumed to use the allocated share in an optimal manner, and the values exchanged during the negotiation reflect such optimal allocation. The remarks column merely provides an example in which a higher BP share is used for additional MIMO layers and CSI processes. For the inter-node coordination it is however irrelevant how each node uses the BP share. Altogether we propose:

Proposal 2: 
Consider introducing support for coordination of baseband processing (BP) in a manner similar the mechanism for L2 buffer size. I.e. for BP coordination, MN semi-statically configures the share allocated to SN, while SN can request a modification of the share. Negotiation is supported i.e. SN provides information to assist the MN in selecting the BP share percentage i.e. by indicating the corresponding achievable throughput gain for the UE.

3 Conclusion
In this contribution we have discussed UE capability coordination in IRAT DC. RAN2 is requested to discuss and conclude the following related proposals:
Proposal 1: 
For coordination of the L2 buffer size, MN semi-statically configures the share allocated to SN, while SN can request a modification of the share. Negotiation is supported i.e. SN provides information to assist the MN in selecting the share percentage i.e. by indicating the corresponding achievable throughput gain for the UE.

Proposal 2: 
Consider introducing support for coordination of baseband processing (BP) in a manner similar the mechanism for L2 buffer size. I.e. for BP coordination, MN semi-statically configures the share allocated to SN, while SN can request a modification of the share. Negotiation is supported i.e. SN provides information to assist the MN in selecting the BP share percentage i.e. by indicating the corresponding achievable throughput gain for the UE.
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A. Background information (Annex)
A.1 Coordination for different use cases
	No
	Use case
	Initiator
	Trigger
	Coordination

	1
	SCG establishment
	MN
	RRM
	Yes, SCG config (band) may require adjustment of MCG configuration

	2
	SCG release
	MN
	Traffic, node underload
	No

	3
	SCG release
	SN
	RRM, node overload
	No

	4
	Radio resource reconfiguration
	MN
	E.g. L1 feedback
	No, unless there are dependancies e.g. regarding antenna configuration, memory or (baseband) processing capacity

	5
	Radio resource reconfiguration
	SN
	E.g. L1 feedback
	No, unless there are dependancies e.g. regarding antenna configuration, memory or (baseband) processing capacity

	6
	Intra-freq mobility (MCG)
	MN
	RRM
	No (dependencies' e.g. regarding antenna configuration or baseband processing treated separately)

	7
	Intra-freq mobility (SCG)
	SN
	RRM
	No, as above

	8
	Inter-freq mobility involving change of MCG bands (includes addition of SCell)
	MN
	RRM, traffic, node load
	Yes, cases other than SCell release and change of primary frequency may require adjustment of SCG configuration

	9
	Inter-freq mobility involving change of SCG bands (includes addition of SCell)
	SN
	RRM, traffic, node load
	Yes, cases other than SCell release and change of PSCell frequency may require adjustment of MCG configuration
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