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Discussion and decision
1. Introduction
In this document we discuss handling of layer 1 processing capability in dual connectivity.
2. Discussion
The UE category defines the Layer 1 processing capability as shown below [1] (only DL is shown).
Table-1: Downlink physical layer parameter values set by the field ue-Category
	UE Category
	Maximum number of DL-SCH transport block bits received within a TTI (Note)
	Maximum number of bits of a DL-SCH transport block received within a TTI
	Total number of soft channel bits
	Maximum number of supported layers for spatial multiplexing in DL

	Category 1
	10296
	10296
	250368
	1

	Category 2
	51024
	51024
	1237248
	2

	Category 3
	102048
	75376
	1237248
	2

	Category 4
	150752
	75376
	1827072
	2

	Category 5
	299552
	149776
	3667200
	4

	Category 6
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	Category 7
	301504
	149776 (4 layers)

75376 (2 layers)
	3654144
	2 or 4

	Category 8
	2998560
	299856
	35982720
	8


Until today a single scheduler in the serving eNB takes into account UE’s processing capability in dynamic resource allocation and makes sure that the allocation does not exceed UE’s capability. In dual connectivity however, multiple schedulers, one in MeNB and another in SeNB, will need to be involved. The question is how those two schedulers can jointly make use of UE’s processing capability efficiently.

Multiple solutions are discussed below. We do not assume TTI level coordination between the eNBs is possible due to the non-ideal backhaul nature of dual connectivity.
2.1. Solution 1: Without standard support
One could consider not specifying anything in the standard and leave everything up to network implementation. That means that from the UE point of view, the network “magically” ensures UE processing capability is not exceeded at any given moment. However this option almost eliminates operators’ ability to have multi-vendor deployment for any MeNB and SeNB pair.
2.2. Solution 2: Fixed “per eNB link” layer 1 processing capability

Another solution is to define, in 36.306, fixed partitions of UE Layer 1 processing capability for MeNB link and SeNB link. It could be a new set of UE categories specific to dual connectivity in which UE’s processing capability for MeNB and SeNB are separately defined. That way, MeNB and SeNB can allocate resources independently without any coordination.
With this option, there does not seem to be a better choice than splitting the UE processing capability equally between MeNB link and SeNB link. This is a significant restriction in aiming at obtaining the throughput gain from dual connectivity mechanism.
2.3. Solution 3: Inter-eNB coordination

In this solution, some “share” of UE processing capability is exchanged between MeNB and SeNB, e.g. 30% for MeNB / 70% for SeNB. It can be based on QoS of bearers allocated to each eNB, eNB load, or radio conditions (e.g. pathloss). For example it may make sense to allocate more UE processing resource to SeNB if MeNB only serves VoLTE (for mobility robustness) and SeNB serves data traffic (for offloading towards less loaded node).
The inter-eNB coordination can be semi-static. For example it can happen only when EPS bearer steering takes place (see section 2.1) to match QoS needs.  Or it can be as dynamic as the Xn interface will allow, e.g. as frequent as every 100ms, to address dynamic load and/or radio condition changes.
2.4. Proposal

We realize that the solution 1 and solution 2 above do not satisfy the requirement for the dual connectivity [2].
· “All the interfaces specified shall be open for multi-vendor equipment interoperability”
· “The enhancements shall focus on cell capacity i.e. achievable user throughput and system throughput”
We therefore propose the solution 3 to be adopted.
Proposal:
Inter-eNB coordination for UE’s Layer 1 processing capability split between MeNB and SeNB be standardized.
3. Conclusion
In this document we discuss handling of layer 1 processing capability in dual connectivity and proposed the following.
Proposal:
Inter-eNB coordination for UE’s Layer 1 processing capability split between MeNB and SeNB be standardized.
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