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1. Introduction
CPRI released the eCPRI Specification V1.0 [1] right after the last RAN3 meeting in Berlin. As mentioned in their press release article [2], “The eCPRI specification is based on new functional partitioning of the cellular base station functions, positioning the split point inside the Physical Layer (i.e. Layer 1).”
As eCPRI addresses the same topic as with the Study on CU-DU lower layer split for NR, it is definitely worthwhile to look into the eCPRI specification, and to discuss its relevance to the Study on CU-DU lower layer split for NR.

2. eCPRI specification [1]
2.1
PHY layer functionality model
eCPRI spec shows the functional content of the PHY layer in its Annex. The corresponding figure is copied below.
[image: image1.png]Figure 32: PHY layer and eCPRI Spits.




Figure 1 – Functional content of the PHY layer shown in eCPRI spec [1]
Some points which seem important/relevant to note from the eCPRI spec are listed below:

1) It is footnoted that it is “Currently an E-UTRA PHY layer layout”
2) “Process stages marked with grey text are optional, i.e. in a non-massive antenna configuration those stages are not present.”
Then, it is observed that the functional content of the PHY layer shown in the eCPRI spec is quite well aligned with the NR L1 processing chain figure for which RAN3 is requesting RAN1 feedback in [3]. The NR L1 processing chain figure in [3] is copied below.
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Figure 2 – NR L1 processing chain figure for which RAN3 is requesting RAN1 feedback in [3]

Observation1:
The functional content of the PHY layer shown in the eCPRI spec [1] is quite well aligned with the NR L1 processing chain figure for which RAN3 is requesting RAN1 feedback in [3].

2.2
Functional split
eCPRI spec mentions the following with respect to the functional split:

· “The eCPRI specification focuses on three different reference splits, two splits in downlink and one split in uplink (Split ID, IID and IU).”
· “Any combination of the different downlink/uplink splits is possible.”
· “Nevertheless, any other split within the PHY layer (and also any other inter/intra layer split) is not precluded to be used with the eCPRI specification.”
Observation2:
Although eCPRI spec [1] focuses on certain splits inside the Physical Layer, any other split is not precluded to be used with the eCPRI spec.

2.3
eCPRI interface protocol [1]
2.3.1

Overview
eCPRI spec defines three information flows for the eCPRI interface: (1) User plane (including User Data, Real-Time Control data and other eCPRI services), (2) C&M plane and (3) Synchronization plane; and defines an eCPRI protocol layer for the User plane. The eCPRI protocol stack figure in the eCPRI spec is copied below.

[image: image4.png]eCPRI Services

| |
|| user | Jresmme| | |l com | |synchronization| | Conmection
: Data Control e : o OAM
T T T
o PTP | SyncE
CTT T T T T T T T T T ; | "”l\”‘
I UDP, TCP,
i upP ! |sctp,ote | uDP |
] " o I
IcMP
Ethernet
OAM
Ethernet PHY

Figure 6: eCPRI protocol stack over IP / Ethernet





Figure 3 – Protocol stack in eCPRI spec [1]

Observation3:
eCPRI spec [1] defines three information flows for the eCPRI interface: (1) User plane, (2) C&M plane and (3) Synchronization plane; and defines an eCPRI protocol layer for the User plane.

2.3.2

User plane
eCPRI spec defines two transport options for the User plane: (1) User plane over Ethernet and (2) User plane over IP.

Observation4:
eCPRI spec [1] defines two transport options for the User plane: (1) User plane over Ethernet and (2) User plane over IP.

eCPRI spec defines “eCPRI messages” for User plane (which includes User Data, Real-Time Control data and other eCPRI services). “IQ Data” message type and “Bit Sequence” message type are defined for User Data (selection of which depends on the functional split to be used); and “Real-Time Control Data” message type is defined for Real-Time Control data. The figures in the eCPRI spec showing the formats of these message types are copied below.
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Figure 11: 1Q Data Transfer message format
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Figure 13: Bit Sequence Transfer message format
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Figure 15: Real-Time Control Data Message format




Figure 4 – eCPRI User plane message formats [1]

Observation5:
eCPRI spec [1] defines “eCPRI messages” for User plane, including “IQ Data” message type and “Bit Sequence” message type for User Data, and “Real-Time Control Data” message type for Real-Time Control data.

In the eCPRI spec, description of the fields in these message types (i.e. PC_ID, RTC_ID, SEQ_ID, IQ samples of User Data, Bit Sequence of User Data, Real Time Control Data) is provided on a high level, but details are not specified and are left to be vendor specific.

Observation6:
In the eCPRI spec [1], description of the fields in these message types is provided on a high level, but details are not specified and are left to be vendor specific.

2.3.3

C&M plane
eCPRI spec mentions the following with respect to C&M planet:

· “The details of this information flow is out of the scope of the eCPRI specification.”
· “The intention is that this information will use protocols (e.g. TCP) over the IP protocol but any other solution is not precluded.”
Observation7:
eCPRI spec [1] does not restrict/specify much with respect to C&M plane.

3. Relevance of eCPRI to Study on CU-DU lower layer split for NR

eCPRI specification, focusing on the split inside the physical layer but without restricting the actual split, provides a promising framework by defining different information flows (User plane including User Data and Real-Time Control data, C&M plane and Synchronization plane), different transport options and eCPRI message formats for the User plane. So the Study on CU-DU lower layer split for NR should not ignore the eCPRI specification, but should instead study what can be done in 3GPP on top of the eCPRI specification to provide additional value.

Observation8:
eCPRI spec [1] provides a promising framework, and the Study on CU-DU lower layer split for NR should not ignore the eCPRI specification, but should instead study what can be done in 3GPP on top of the eCPRI specification to provide additional value.

At the same time, eCPRI leaves a good amount of details including the functional split and eCPRI message field descriptions for the User plane and basically everything with regards to C&M plane unspecified and to be vendor specific. This room for implementation flexibility could be beneficial considering fast time-to-market of products and differentiation of operations for the CU-DU lower layer split RAN architecture. This flexibility, on the other end, implies that there would be a lot of work required to realize multi-vendor interoperability. So it is suggested for RAN3 to study what unspecified parts of the eCPRI specification 3GPP may be able to specify to ease the work required for realizing multi-vendor interoperability for the CU-DU lower layer split RAN architecture. More detailed description of the fields in “eCPRI messages” for the User plane (e.g. User Data and Real-Time Control data), and some description of C&M plane (exactly what is FFS) would be candidate areas for such work.

Observation9:
At the same time, eCPRI leaves a good amount of details unspecified and to be vendor specific. This room for implementation flexibility could be beneficial considering fast time-to-market of products and differentiation of operations for the CU-DU lower layer split RAN architecture. This flexibility, on the other end, implies that there would be a lot of work required to realize multi-vendor interoperability.

Observation10:
So RAN3 should study what unspecified parts of the eCPRI specification 3GPP may be able to specify to ease the work required for realizing multi-vendor interoperability for the CU-DU lower layer split RAN architecture.

Observation11:
More detailed description of the fields in “eCPRI messages” for the User plane (e.g. User Data and Real-Time Control data), and some description of C&M plane (exactly what is FFS) would be candidate areas for such work.

4. Conclusion
This paper looked into the eCPRI specification V1.0 [1], which was released by CPRI right after the last RAN3 meeting, and its relevance to the Study on CU-DU lower layer split for NR. As a result, the following observations are made.
Observation1:
The functional content of the PHY layer shown in the eCPRI spec [1] is quite well aligned with the NR L1 processing chain figure for which RAN3 is requesting RAN1 feedback in [3].

Observation2:
Although eCPRI spec focuses on certain splits inside the Physical Layer, any other split is not precluded to be used with the eCPRI spec.

Observation3:
eCPRI spec defines three information flows for the eCPRI interface: (1) User plane, (2) C&M plane and (3) Synchronization plane; and defines an eCPRI protocol layer for the User plane.

Observation4:
eCPRI spec defines two transport options for the User plane: (1) User plane over Ethernet and (2) User plane over IP.

Observation5:
eCPRI spec defines “eCPRI messages” for User plane, including “IQ Data” message type and “Bit Sequence” message type for User Data, and “Real-Time Control Data” message type for Real-Time Control data.

Observation6:
In the eCPRI spec, description of the fields in these message types is provided on a high level, but details are not specified and are left to be vendor specific.

Observation7:
eCPRI spec does not restrict/specify much with respect to C&M plane.

Observation8:
eCPRI spec provides a promising framework, and the Study on CU-DU lower layer split for NR should not ignore the eCPRI specification, but should instead study what can be done in 3GPP on top of the eCPRI specification to provide additional value.

Observation9:
At the same time, eCPRI leaves a good amount of details unspecified and to be vendor specific. This room for implementation flexibility could be beneficial considering fast time-to-market of products and differentiation of operations for the CU-DU lower layer split RAN architecture. This flexibility, on the other end, implies that there would be a lot of work required to realize multi-vendor interoperability.
Observation10:
So RAN3 should study what unspecified parts of the eCPRI specification 3GPP may be able to specify to ease the work required for realizing multi-vendor interoperability for the CU-DU lower layer split RAN architecture.

Observation11:
More detailed description of the fields in “eCPRI messages” for the User plane (e.g. User Data and Real-Time Control data), and some description of C&M plane (exactly what is FFS) would be candidate areas for such work.

Proposal:
It is proposed to agree on a text proposal to TR 38.816 (which is provided in the Annex of this contribution) to capture the above observations.

ANNEX
The following is the proposed TP to TR 38.816.

X
Specification aspects
X.1
eCPRI specification [x] and its relevance to the Study on CU-DU lower layer split for NR
The functional content of the PHY layer shown in the eCPRI spec [1] is quite well aligned with the NR L1 processing chain figure for which RAN3 is requesting RAN1 feedback in [3]. Although eCPRI spec focuses on certain splits inside the Physical Layer, any other split is not precluded to be used with the eCPRI spec. eCPRI spec defines three information flows for the eCPRI interface: (1) User plane, (2) C&M plane and (3) Synchronization plane; and defines an eCPRI protocol layer for the User plane. eCPRI spec defines two transport options for the User plane: (1) User plane over Ethernet and (2) User plane over IP. eCPRI spec defines “eCPRI messages” for User plane, including “IQ Data” message type and “Bit Sequence” message type for User Data, and “Real-Time Control Data” message type for Real-Time Control data. In the eCPRI spec, description of the fields in these message types is provided on a high level, but details are not specified and are left to be vendor specific. eCPRI spec does not restrict/specify much with respect to C&M plane.

eCPRI spec provides a promising framework, and the Study on CU-DU lower layer split for NR should not ignore the eCPRI specification, but should instead study what can be done in 3GPP on top of the eCPRI specification to provide additional value. At the same time, eCPRI leaves a good amount of details unspecified and to be vendor specific. This room for implementation flexibility could be beneficial considering fast time-to-market of products and differentiation of operations for the CU-DU lower layer split RAN architecture. This flexibility, on the other end, implies that there would be a lot of work required to realize multi-vendor interoperability. So RAN3 should study what unspecified parts of the eCPRI specification 3GPP may be able to specify to ease the work required for realizing multi-vendor interoperability for the CU-DU lower layer split RAN architecture. More detailed description of the fields in “eCPRI messages” for the User plane (e.g. User Data and Real-Time Control data), and some description of C&M plane (exactly what is FFS) would be candidate areas for such work.
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