Page 4
Draft prETS 300 ???: Month YYYY
3GPP TSG-RAN#101	RP-232345
Bangalore, India, 11-15 Sept 2023

Agenda Item:	8A.2.15
Source:	Ericsson
Title:	Rel-19 study on UP and CP protocol stack
Document for:	Discussion, Decision
1	Introduction
Here we give our views on a potential Rel-19 study on UP and CP protocols.
[bookmark: _Ref178064866]2	Discussion
There were Rel-19 proposals in the area of UP/CP enhancements:
RWS-230065  L2 UP protocol enhancement in Rel-19         vivo
RWS-230106  Motivation for dynamic UE capability update Xiaomi
RWS-230124  [RAN2-led] Study on Lean Protocol Stack     MediaTek Inc.
RWS-230215   High-Speed Packetization in Rel-19   Samsung
RWS-230273  Proposal on layer-2 overhead reduction in Rel-19    LG Electronics Finland
RWS-230465  Views on Rel-19 User Plane Enhancements Apple Inc
RWS-230021   XR Enhancements       Nokia, Nokia Shanghai Bell
RWS-230463  Views on Rel-19 AS Security Enhancements Apple Inc
RWS-230265  Considerations on IDLE/INACTIVE enhancements Xiaomi Communications

Some of these papers propose a particular detailed list of enhancements, for example RWS-230465. And we understand that the intention of this proposal is to study some very well-defined and detailed proposals with the intention to come up with ways of changing NR in Rel-19, or perhaps Rel-20.
One proposed change is to add packet concatenation above MAC. Concatenation was discussed for NR during the Rel-14 study item. After a long discussion in RAN2, it was agreed to skip concatenation. The main reason for omitting concatenation was that it was assumed that a UE can generate the UL data bit stream before receiving the grant. When the UE receives the UL grant the UE cuts a part of that pre-generated bit stream and transmits it immediately. There would be no need to generate the headers on the fly.
One proposal for Rel-19 is to anyway add concatenation of packets, and this time on PDCP level. The suggested benefit is that Integrity Protection can be done on one large, concatenated packet rather than several times for several smaller packets. However, if the UE would concatenate a group of packets and perform Integrity Protection on that big packet in advance, but the grant that the UE receives is smaller than that big packet, it means that additional delays will be added since the gNB would have to wait for the second part of that big (concatenated) packet before it can be processed in the gNB and sent onwards. The suggested benefit (faster Integrity Protection vs. pre-building of the UL data bit stream) is not clear in our minds.
But more importantly, in our view it is late in the NR life cycle and to do fundamental changes to NR UP/CP stack has very low chance of being implemented.
[bookmark: _Toc144747670]It is too late to do fundamental changes to the NR UP/CP stack

Some other proposals are suggesting a high-level study, such as RWS-230124. Our understanding of this proposal is to have an early study of how a UP stack could look in the 6G timeframe. The benefit of having such a study in Rel-19 is that it would give RAN2 sufficient time to identify how a future 6G protocol stack could look like while considering learnings from 5G, 4G and 3G. The main intention is in our understanding not to do changes to NR, but rather to study shortcomings of the existing 3GPP UP stacks (NR/LTE/…) and how those shortcomings can be avoided in 6G.
[bookmark: _Toc144747672]The intention of a potential Rel-19 UP study is to identify shortcomings of current 3GPP UP stacks and how those can be avoided in 6G. The outcome should be considered when the 6G study and work items start (i.e. in Rel-20 and Rel-21, respectively).

We think that it would be good to not limit such a study to only UP. There are some topics which are spanning both UP and CP. For example, in both LTE and NR some control behaviour is done using MAC CEs, e.g. MAC CEs are used to indicate which configurations the UE shall activate/deactivate/select/etc. So MAC also has some “control plane” procedures. Perhaps it would make sense to in 6G consolidate the control plane behaviour.
Also, there are specific things in NR ASN.1 which could be done so that complexity and overhead is reduced. One example is delta signalling in the ASN.1 which is complex. Within one IE there is often a mix of different need codes, some which make the UE maintains the old value when a new message is sent, some fields which are released by the UE and some which has “specified” behaviour. This requires a lot of manual work when implementing the ASN.1 and hence delays implementations.
And further, some fields are very complex and causes a lot of overhead. One example of this is the CSI-RS configurations in NR which, if written in a different way, the ASN.1 could be much less complex and give less overhead.
[bookmark: _Toc144747673]CP should also be studied in the potential Rel-19 study.

When NR was initially designed both eMBB and URLLC were considered. And since then, further scenario-specific enhancements have been made, for example NTN-enhancements have been made to cope with very long round-trip times, and for RedCap the maximum bandwidth has been reduced, and for coverage enhancements the random access procedure has been changed, etc.
When we design 6G it is important that we make a design that can consider all scenarios which the system should be capable of handling, or at least be future proof so that the new scenarios can be supported without significant re-design. What we should avoid is to have several different scenario-specific flavours of the protocols, e.g. we shouldn’t have one protocol optimized for low latency, another for reliability, another for throughput.
[bookmark: _Toc144747674]The potential study should aim at finding one CP/UP protocol stack which is well balanced between all KPIs, rather than having scenario-specific flavours.

If RAN2 identifies something during this study which is seen beneficial and feasible to implement in NR, we could consider specifying them in NR on a case-by-case basis. But this is just a bonus and not the main intent of this study.
[bookmark: _Toc144747675]If there are small components coming out of such a study, those can be considered for NR on a case-by-case basis, even though the goal is not to study NR enhancements.
Potential SID objectives
Here are potential SID objectives based on the above:
	Objective 1: Study the gaps and shortcomings of the existing NR UP stack. Identify characteristics of a potential unified UP stack which is balancing KPIs including throughput, delay, reliability, overhead, processing complexity.
Objective 2: Study the gaps and shortcomings of the existing NR CP stack and identify how to overcome them, for example split of control procedures between the different protocols (e.g. RRC vs. MAC), overhead and complexity of existing ASN.1.



Conclusion
In the previous sections we made the following observations: 
Observation 1	It is too late to do fundamental changes to the NR UP/CP stack


Based on the discussion in the previous sections we propose the following:
Proposal 1	The intention of a potential Rel-19 UP study is to identify shortcomings of current 3GPP UP stacks and how those can be avoided in 6G. The outcome should be considered when the 6G study and work items start (i.e. in Rel-20 and Rel-21, respectively).
Proposal 2	CP should also be studied in the potential Rel-19 study.
Proposal 3	The potential study should aim at finding one CP/UP protocol stack which is well balanced between all KPIs, rather than having scenario-specific flavours.
Proposal 4	If there are small components coming out of such a study, those can be considered for NR on a case-by-case basis, even though the goal is not to study NR enhancements.
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