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1 Introduction

In this paper we discuss how to handle the UP-specifications for LTE and NR now when NR should be introduced. We propose to introduce separate specifications for MAC, RLC, and PDCP in NR.
2 Discussion
NR may be similar to LTE in many aspects. For example, RAN2 has agreed that the LTE UP-stack should be used as baseline for NR, i.e. NR-PDCP, NR-RLC and NR-MAC will be very similar to LTE.

The LTE-PDCP is very much RAT-agnostic. This was highlighted during the LWA work item where the LTE-PDCP is used to transmit data over WLAN, and only small changes were needed to support WLAN. And in fact those changes were not related to transmission of data over WLAN, rather the main change was to introduce a new type of PDCP status report specifically for LWA-operation but this report was strictly not needed in all scenarios as in the case when the Xw-interface supports flow control-signalling. We therefore believe that the LTE-PDCP will need no or little change to support NR.
Also NR-RLC could likely be very similar to the LTE-RLC and in principle we assume the LTE-RLC could be mostly reused for NR.
Regarding MAC we assume some larger changes are needed (compared to for PDCP and RLC). For example, the LTE MAC specification is very much tied to the LTE numerology with one millisecond TTIs, and timers are then in milliseconds. Further, the granularity of the TA values is 16 Ts which is the basic time-unit of LTE. In NR new numerologies should be supported and hence the LTE-MAC will likely need changes.

Observation 1 As the LTE UP-stack is the baseline for NR, the NR user plane specifications will likely have many similarities with the corresponding LTE specifications.

While some UP-protocols may be very similar for NR and LTE we believe a new set of specifications should be created for NR in order to ensure that both the 36-series and the NR-specification series have a complete set of specifications (for all layers used in these series).
This would of course need RAN2 to in parallel do changes to the two tracks which may create extra work for cases when the exact same change should apply to both LTE and NR. However, we believe that this is worthwhile having separate specifications since for cases where the behaviour should be different for LTE and NR it would increase complexity of the specifications to have special clauses for each RAT. So, even though there may be no or only minor difference between some LTE and NR protocols (at least in the beginning) we suggest to create a new set of specifications for the UP-stack of NR. The same thing was done for LTE even for specs which were very similar to the corresponding UMTS-specification.
Proposal 1 New specifications are created for PDCP, RLC and MAC for NR.

However since we should support fast mobility between NR and LTE and Dual Connectivity between the two, it is important that the NR UP-stack is compatible with the LTE UP-stack. For example that LTE-PDCP can work well together with NR-RLC for Dual Connectivity. Also that NR-PDCP is compatible with LTE-PDCP when it comes to sequence number handling and PDCP status reporting for the sake of loss-less handovers between the two. 

Proposal 2 NR-UP stack should be compatible with LTE to enable loss-less handover and Dual Connectivity between NR and LTE.

2.1 Different specs for different use cases?

NR will support several use cases, those listed so far are eMBB, URLLC and Massive MTC. One may consider these separate use cases and isolated systems, i.e. a deployed system is either an eMBB-system, URLLC-system or Massive MTC-system, and hence one may consider defining separate specifications for them. One would then need to have one set of specifications for each of these use cases, e.g. one URLLC-MAC, one eMBB-MAC, one m-MTC-MAC, etc.

However doing so, i.e. separate specs for different use cases, would not scale well as in the future we may need to create new specifications for new use cases and to maintain these separate specifications would likely create a lot of extra work. In UMTS there is for example several types of MAC entities for different channels/states. One improvement of LTE compared to UMTS was that there is only one type of MAC entity which is flexible enough to address different scenarios since the complexity is kept low. For this reason, we think that RAN2 should not create different parallel specification tracks for different use cases.

Proposal 3 A common set of UP-specifications is used for NR, i.e. not a set of specifications per use case.

3 Conclusion

Based on the discussion in section 2 we propose the following:
Proposal 1
New specifications are created for PDCP, RLC and MAC for NR.
Proposal 2
NR-UP stack should be compatible with LTE to enable loss-less handover and Dual Connectivity between NR and LTE.
Proposal 3
A common set of UP-specifications is used for NR, i.e. not a set of specifications per use case.
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