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1 Introduction

RAN#71 in March approved a 5G SID [1]. An important initial aspect of this SID is for RAN2 to study/agree on the control plane and user plane radio protocol architectures. 
In LTE we have 3 main user plane radio protocols: PDCP, RLC and MAC. In this contribution we examine whether we can use the same user plane radio protocol architecture for 5G. 

2 Rationale
2.1 Overall User Plane protocol architecture

As all delegates will be aware, the LTE user plane protocol architecture consists of 3 protocols (+ PHY) as shown in the following figure copied from 36.300:
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Figure 4.3.1-1: User-plane protocol stack

In [2] we proposed as guideline that during the 5G SID, RAN2 should study up to what extend alignment to protocols/solutions from LTE is possible. This guideline can also be applied to the user plane protocol architecture. In the case of the user plane protocol stack, we currently see no reason to deviate from the protocol architecture as was used for 4G stand-alone operation.  E.g. all high level functions as realized by the LTE user plane protocol architecture seem also required for 5G. 

We realize that potentially there could come up reasons during the SID to deviate from the LTE user plane radio protocol architecture. This could e.g. be due to fronthauling, aggregation,…. Also SA2 could come with decisions that change the functionality that would need to be provided in the RAN which could impact the user plane protocol architecture design. However there are also good reasons to stay closely aligned to LTE w.r.t. user plane protocol architecture i.e.:

· The user plane architecture has proven to be able to provide relatively high data rate services with high efficiency.

· Having same/similar user plane protocol architecture will ease tight integration e.g. based on dual-connectivity.

· If we have an aligned user plane radio protocol architecture, fronthaul solutions designed for one technology may also be easily applied to another technology

Therefore we make the following proposal:

Proposal 1:
As baseline, RAN2 assumes that the user plane architecture for 5G is the same as for LTE, i.e. with a MAC, RLC and PDCP protocol

2.2 Re-use of/alignment to individual LTE user plane protocols

When discussing up to what extend even re-use of LTE user plane protocol specifications is (partly) possible, we have to be aware that there may be a number of reasons why re-use/alignment is not possible, e.g: 

Bearer support/flow based processing (RLC, PDCP)
· There is an ongoing discussion in SA2 up to what extend the concept of EPS bearers (radio bearers) will be reused for the 5G CN and the 5G RAN. We assume that the SA2 discussion will focus on potential re-use of the EPS bearer concept in CN and over the backhaul, and it is the responsibility of RAN2 to discuss potential re-use of the radio bearer concept over the 5G radio interface. The decision w.r.t. radio bearer concept re-use may impact the functionality to be supported by PDCP. 

High Data Rate support (MAC, RLC, (PDCP))
· Although LTE user plane protocols in principle support very high data rates
, this might be more a theoretical peak data rate than a peak data rate supported in practice. If we expect that in 5G very frequently very high data rates have to be supported by many UE’s, it will be important to ensure that high data rate support can be implemented relatively easily and also high data rate communication does not require unnecessary high UE processing powers.
Beam management support (MAC)
· We assume the 5G L1, especially when deployed in higher carrier frequencies, will be much more heavily relying on beam based transmissions than the 4G L1. This even for DL broadcast transmission. Also the UE Tx and Rx beam forming will have to be considered. Beam management will impact MAC procedures/functions. E.g. beam handling will impact initial access. 
Localised transmissions (MAC)

· 5G L1 may attempt to localise transmissions (scheduling control, PDU, feedback,..)  more in the frequency/time domain, in order to make the 5G radio interface more forward compatible. This may impact MAC procedures/functions.
Based on the above, it should be clear that RAN2 will need to obtain a better understanding for the listed (and possibly other) aspects before a decision can be taken on whether LTE protocol specification re-use may be (partly) possible for 5G. 

Obeservation 1:
Further RAN2 study will be required in order to determine up to what extend 5G protocols could re-use/build on LTE protocol specifications.
3 Conclusion

RAN2 is requested to discuss and if possible agree on the following proposals:
Proposal 1:
As baseline, RAN2 assumes that the user plane architecture for 5G is the same as for LTE, i.e. with a MAC, RLC and PDCP protocol

Obeservation 1:
Further RAN2 study will be required in order to determine up to what extend 5G protocols could re-use/build on LTE protocol specifications.
A text proposal for the TR in relation to proposal 1 is provided in Annex B.
Annex A: References

[1]: 
RP-160671  
New SID Proposal: Study on New Radio Access Technology
 [2]: 
 R2-162206
 TR objectives and Guidelines
Annex B: Text proposal for TR

5.4. Layer 2

The layer 2 for 5G will have the same user plane radio protocol architecture as was used for LTE (TBC):
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Figure 5.3-1: User-plane protocol stack

5.4.1. MAC sublayer

The main services and functions of the MAC sublayer include:

-
Mapping between logical channels and transport channels;

-
Multiplexing/demultiplexing of MAC SDUs belonging to one or different logical channels into/from transport blocks (TB) delivered to/from the physical layer on transport channels;
-
…
5.4.2  RLC sublayer

The main services and functions of the RLC sublayer include:

-
Error Correction through ARQ;

-
Segmentation and reassembly of RLC SDUs;
-
Reordering of RLC data PDUs;
- 
…
5.4.3. PDCP sublayer


The main services and functions of the PDCP sublayer for the user plane include:

-
Header compression and decompression: ROHC only;

-
Ciphering and deciphering;

-
…
�  With the Rel-13 SN size of 18 bits, assuming a PDCP RTT of 50ms, a rate of 31.5Gbps (1500*8*2^(18-1)/0.05) can be supported which is well above the target KPI value for peak data rate in 38.913 (20Gbps).
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