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On RS-amble monitoring schemes
Adrian Boariu, et al.

NSN
Introduction

The monitoring/synchronization schemes discussed in the section 8.4.6.1.1.4.1 makes the assumption that the RSs for all tiers have the same RS Frame Offset. Since this is may not be always true, a fix is proposed in this contribution. 
Specification changes

[Change the first 3 paragraphs in the section 8.4.6.1.1.4.1 as following]

For synchronization, the R-amble repetition pattern is defined using three parameters, Ks1, Ks2 and a Synchronization Cycle consists of N consecutive frames. 

There are defined two sequences for transmitting the R-amble that are set up by the MR-BS: sequence A and sequence B. However, an RS is configured to transmit only for one of the sequences, while it can monitor the R-ambles during the other sequence. An RS transmits the R-amble when the following relation is satisfied Ks1 = (Frame_Number modulo N) + 1, while it can monitor the R-amble when Ks2 = (Frame_Number modulo N) + 1 relation is satisfied. The time allocation of the relay ambles shall not overlap with the common sync amble related time allocation, when the common sync is used in the system. The Frame_Number is referred to that of superordinate station. It is the duty of the MR-BS to provide the correct parameters Ks1 and Ks2 to the RSs such that the sequences A and B are aligned across the tiers, as Figure 289a suggests. Also, Ks1 refers to the offset frame where the RS transmits the R-amble, while the Ks2 refers to the frame where the RS monitors the R-amble transmitted by other RSs.
Each RS supporting a subordinate RS for synchronization shall transmit the R-amble in either A or B frames, but not on both. MR-BS may transmit the R-amble in both frames. An RS that does not support a subordinate RS may not be required to transmit the R-amble for synchronization, and this capability is provided in the RCD message.
[Change the caption of Figure 289a as following]

An example implementation of the alternate R-amble transmission monitoring scheme for synchronization, N = 4 and RS Frame Offset = 0 for all RSs across the tiers; the first tier has Ks1 = 1 and Ks2 = 2, while the second tier has Ks1 = 2 and Ks2 = 1.

[Change the following lines on p.252 in section 11.25.5.2]

[1) lines 25 and 26 in the column Value] 
Bit 8~11: Synchronization frame offset for transmission – Ks1
Bit 12~15: Synchronization frame offset for monitoring – Ks2
[2) lines 48 and 49]

Synchronization Frame Offset for transmission, Ks1
The frame offset where the RS transmits R-amble in the synchronization cycle. (see 8.4.6.1.1.4.1)

Synchronization Frame Offset for transmission, Ks2
The frame offset where the RS monitors R-amble in the synchronization cycle. (see 8.4.6.1.1.4.1)

[Change the first paragraph in the section 8.4.6.1.1.4.2 as following]

An R-amble should be transmitted in every Lth frame with an offset of Km whenever the neighborhood monitoring scheme is specified. Sequence C transmits the R-amble when the following relation is satisfied Km = (Frame_Number modulo L) + 1. When the common sync is used, Km shall not be equal to 4k where k=1,2,3,...The Frame_Number is referred to that of superordinate station.
[Change the following lines on p.223 in section 8.4.6.1.1.4.3]

[1) line32] 
Figure 289b shows the case where, N = 4, L =8,  Km = 3;Ks1 =1 and Ks2 = 2, or Ks1 = 2 and Ks2 = 1 depending on the tier.

[2) line 38 in the caption] 
An example implementation of the combined scheme for neighborhood monitoring and synchronization, N = 4, L =8, Km = 3.

[3) line 42 in the caption] 
For the cases where Km = Ks1 or Km = Ks2, …
[Change the section 8.4.6.1.1.4.2 as following]

In first scheme the R-amble should be transmitted in every Lth frames with an offset of Km whenever the neighborhood monitoring scheme is specified. Sequence C transmits the R-amble when the following relation is satisfied Km = (Frame_Number modulo L) + 1. When the common sync is used, Km shall not be equal to 4k where k=1,2,3,...

In the second scheme a Neighborhood Monitoring Cycle is formed from L*M consecutive frames, where M is the neighbor monitoring cycle length (see 11.25.5.2). Out of M possible Rambles positions for transmission within a Neighborhood Monitoring Cycle, each RS randomly selects one of these positions for monitoring the neighbor RSs, i.e. it does not transmit in that frame. The MR-BS may also follow the same transmission /monitoring scheme. 
This monitoring scheme may also be also used for synchronization, if the RS can listen to its parent RS within the required sync time.








  


