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1
Decision/action requested

Discuss the analysis and decide on the way forward with regards to OAM support for SAS.
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 3
Rationale
3.1
Background on SAS and LSA

Two spectrum sharing solutions have now emerged and are expected to be commercially deployed in the coming years:

· In US, on the 3.55 – 3.7 GHz Band: the SAS system has been specified by FCC [2] and is currently being further refined by the Wireless Innovation Forum [3].

· In Europe, on the 2.3 - 2.4 GHz band: the LSA system has been specified by ETSI [1].

One difference between those two solutions is the way incumbent usage of spectrum is discovered: in SAS, a network of sensors continously monitors spectrum usage of the main incumbent (i.e., DoD), while in LSA, the incumbent is responsible for explicitely sending requests for retaining/regaining exclusive access on the spectrum.

A second difference is that SAS allows unlicensed usage (i.e., GAA), while LSA covers only licensed usage.

3.2
Impact of SAS and LSA on 3GPP

The two spectrum sharing approaches described above require similar type of interactions with current 3GPP systems and raise similar questions: 

· What is the functional split between SAS/LSA and MFCN?

· At which level does SAS/LSA interact with MFCN?

Currently, two parallel activities are addressing those issues:

· On the SAS side, when a proxy/ Network Manager is used, some guidance on what need to be standardized is expected be provided by the Wireless Inovation Forum (in particular, by the Working Goup 3 of the Spectrum Sharing Committee).  It is assumed that 3GPP will be the appropriate body to implement those recommendations.
· On the LSA side, SA5 is working on technical specifications as part of the the WID on “OAM support for LSA” [4] and based on ETSI work [1].

In order to avoid duplicated work within 3GPP, common needs should be identified at an early stage. 

3.3
SAS/ LSA architectures comparison

Figure 1 and Figure 2 show the respective architecture of SAS and LSA systems. The interfaces highlighted in red are those that may require standardisation work within 3GPP.

The interface that connects CBSD to SAS through the Network Manager is similar to the interface that connects base stations to the LC through the Network Manager. Next section analyses synergies in more details.
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Figure 1: SAS architecture
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Figure 2: LSA Architecture

3.4
Comparison of SAS / LSA interactions with MFCN

This section analyses the expected functionalities of the interface that connnects SAS and LSA systems to the 3GPP architecture. The messages and data exchanged in both directions via this interface are listed in the following table:
	
	SAS
	LSA

	From SAS/LC to MFCN
	· Authorization to access the spectrum

· Maximum transmission power level

· Allowed channels 

· Channel  (re)allocation 

· Change power level

· Cell lock / unlock

	· Authorization to access the spectrum

· Maximum transmission power level

· Change power level

· Cell lock / unlock

	From MFCN to SAS/LC
	· Registration

· Reporting (e.g., received signal strength in occupied frequencies, metrics of interference of CBSD and End User Devices)
	· Registration




Table 1: SAS / LSA interactions with MFCN 

3.5
Functional split

The comparison made in previous sections shows that the functionalities that need to be standardized for SAS and LSA are significantly overlapping. A possible common functional split can be anticipated as follows:
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Figure 3: High-level interaction 

SAS / LC:

· SAS / LC authorizes MFCN to access the shared spectrum locally.

· SAS / LC sets initial cells parameters (e.g., maximum admissible TX power).

· SAS / LC sends cells reconfiguration requests (e.g., cell lock and cell unlock) upon detection of the incumbent.  

MFCN:

· MFCN registers onto SAS / LC.

· MFCN translates requests for reconfiguration received from SAS/LC into appropriate internal commands towards Network Elements (e.g., CBSD, base stations).

· MFCN reports cells configuration and status to the SAS/LC. 

This functional split enables to clearly identify the responsibilities of the operator and those of the SAS/LSA solution provider. 

This functional split doesn’t preclude physical deployments wherein the MFCN and the SAS/LC are collocated.

4
Detailed proposal

Discuss the above analysis and decide on whether to:

· document SAS / LSA synergies in TR 32.855, 

· extend the WID study scope to include SAS aspects,
· create a new work item dedicated to OAM support for SAS.
