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1
Introduction

R3-186562 [1] discusses the incoming LS in R3-186312/S2-1811556 [2].

We provide some general thoughts that should be taken into account before concluding on a reply LS from a RAN3 point of view.

2
Discussion

The LS describes supposed issues with the current handover procedure when applied to URLLC services discussed in TR 23.725 [3], aiming at fulfilling requirements specified in 22.261 [4] in section 7.2.
The LS quotes content from TR 23.725 [3] regarding key issue #2 on supporting low latency and low jitter during handover procedure. Key issue#2 suspects that data forwarding at handover is the main source of delay and jitter during handover with and without data forwarding. (see section 5.2).
Solution#5 in TR 23.725 [3] for key issue #2 suggests using bi-casting, i.e. duplication of DL data towards the source and the target RAN node during handover execution to avoid data forwarding.

The performance requirements in TS 22.261 [4] don’t really allow packet loss, while maintaining an end-to-end delay of down to 0.5ms and jitter down to 1µs.

R3-186562 [1] doesn’t discuss details of the proposed solutions in TR 23.725 [3] which we would find worth to mention and discuss first:

a)
Neither TR 23.725 [3] nor R3-186562 [1] specifies the assumed traffic profile. For the supposed latency and jitter requirements, we assume that quite a strict scheduling scheme would need to be applied. A most likely traffic profile would therefore be corresponding to a kind of circuit switched service type, with minimum buffer delay, strict traffic pattern etc. Traffic profiles not matching in such kind of pattern and rather expecting low latency in case of arbitrary and seldom data transmission is probably not realistic.

b)
It is assumed that there is a one-to-one mapping between DRBs and URLLC QoS flows, and, obviously, GTP-U sequence numbering is used on NG-U, and there is a mapping between PDCP SN and GTP-U SN foreseen. This enables the UE to eliminate duplications on the radio interface - it is obviously assumed that there is no time for re-submission of lost packets:

b1) it is interesting to see that it is assumed that the UE would remove packet duplicates. Given the above mentioned circuit switched service type, duplicate packets would mean that removal either introduces a jitter (as there would be a transmission hole) or requires a play-out buffer (which introduces delay). There seems to be a trade of between the required URLLC requirements, achieving all of the requirement at the same time seems to be quite a challenge - at least during handover.
b2) avoiding re-transmissions would be only possible if on the one hand side, transmission on the source side is not interrupted (we had discussions in Rel-14 during work on the make-before-break-handover that such approach would enable that in principle. we could foresee to continue discussing that approach in the context of URLLC). On the other hand side, duplication on the target side should be avoided, which is only possible by applying the same scheme as for data forwarding with duplication and loss avoidance, i.e. providing the send/receive status via the SN Status Transfer. This C-plane signalling (and node internal C/U-plane communication) will of course introduce additional delay.

b3) The solution in TR 23.725 only addresses DL, but not UL. TS 22.061 does not specify whether requirements in section 7.2 are rather DL or UL focussed, or applicable for both.
3
Conclusion and Proposals
We propose to first discuss aspects mentioned in section 2 before replying to SA2.
4
References
[1]
R3-186562 "Discussion on SA2 LS on supporting low latency and low jitter during handover procedure"
[2]
R3-186321/S2-1811556 "LS on supporting low latency and low jitter during handover procedure" incoming LS RAN3#102
[3]
TR 23.725 "Study on enhancement of Ultra-Reliable Low-Latency Communication (URLLC) support in the 5G Core network (5GC)", latest available version 1.1.0

[4]
TS 22.261: "Service requirements for the 5G system".

PAGE  
2

