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1 Introduction
In  [1], RAN1 asks RAN4 to check and confirm SS burst set periodicity values rom the set {5, 10, 20, 40, 80, and 160} ms
	Overall Description:


RAN1 has agreed on a set of configuration values for synchronization signal (SS) burst set periodicity applicable for UEs in RRC_CONNECTED and IDLE mode that are operating in standalone NR cells, and for UEs that are operating in non-standalone NR cells. The SS burst set periodicity is the period in which the same SS block is repeated. The set of configuration values for SS burst set periodicity under consideration for RAN1 are {5, 10, 20, 40, 80, and 160} ms. 

RAN1 would like to ask RAN4 to check  and  confirm if there would be potential issues on the support of SS burst set periodicity values {5, 10, 20, 40, 80, and 160} ms for UEs in RRC_CONNECTED and IDLE mode. Specifically if 160 ms SS burst set periodicity can be used as synchronization source for UEs in RRC_CONNECTED and IDLE mode.

2. Actions:

To RAN4

RAN1 would like to ask RAN4 to check  and  confirm if there would be potential issues on the support of SS burst set periodicity values {5, 10, 20, 40, 80, and 160} ms for UEs in RRC_CONNECTED and IDLE mode


2 Discussion

The specific issue in RAN1 is whether the 160ms SS burst set periodicity can be used as a synchronisation source. There are at least two issues that need to be considered when defining very sparse SS burst.
Firstly, potential AGC issues need to be checked. In NR, there is no transmission of CRS so the SS burst may be virtually the only signal which is present, for example when measuring an idle gNB which is not configured with CSI-RS and has no active user traffic (control or data).

Secondly, the question on synchronisation source, which refers to possible concern that UE time or frequency tracking would not be sufficient with a sparse synchronisation source.

Considering the issues, we first note that in LTE, DRS periodicity of 160ms is a supported configuration. As noted there is also a CRS signal in LTE, however in LTE LAA operation the UE cannot depend on CRS transmissions due to DL LBT operation, so the LTE LAA capable UE should have an AGC implementation that can cope with 160ms DRS periodicity.
Another aspect is that LTE DRX/eDRX supports both idle and connected mode DRX cycles which are much longer than 160ms; for example, 2.56s or even 10.24s with eDRX for power saving purposes. Since DRX can be used in LTE LAA with DRX cycles greater than 160ms, it seems feasible for a UE to remain synchronised. This is verified from some analysis for sub-6GHz bands:
Considering a UE with 0.1ppm AFC error and moving at 350km/h=97ms/s, the maximum drift in 160ms is

0.1ppm * 0.160s + (97* 0.160s)/c

=16ns+51.77ns = 67.77ns

At lower speed, the UEs own clock drift would become an even more dominant factor. Considering that LTE uses a cyclic prefix of 4.77 microseconds, and propagation conditions in macro deployments eg with 15kHz subcarrier spacing mean that NR CP length needs to be of a somewhat similar order (eg microseconds rather than hundreds of ns), it should be quite feasible to use 160ms SS periodicity as a synchronisation reference. It is also clear that if 160ms periodicity is feasible, shorter periodicities should have fewer concerns.
Proposal 1: At least for sub 6GHz operation, RAN4 indicates that 160ms SS periodicity is feasible, and there are no issues foreseen with other proposed SS burst periodicities
It is also rather likely that 160ms SS periodicity is useful for above 6GHz; while the subcarrier spacing will be larger and hence symbol/CP will be shorter, nevertheless the UE speeds are also likely to be lower.
3 Conclusions

In this contribution we discuss the response for [1]. Based on brief analysis of AGC and tracking we propose
Proposal 1: At least for sub 6GHz operation, RAN4 indicates that 160ms SS periodicity is feasible, and there are no issues foreseen with other proposed SS burst periodicities

It is also rather likely that 160ms SS periodicity is useful for above 6GHz; while the subcarrier spacing will be larger and hence symbol/CP will be shorter, nevertheless the UE speeds are also likely to be lower.
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